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THE RAILWAY CLEARING HOOSE. 





PROBABLY every one of our readers has heard of the 
Railway Clearing House, and may even have some vague 
notion as to its duties. There is, however, we have 
found, very little known about its precise functions out- 
side railway circles, and the following notice has been 
prepared with the object of giving as briefly as possible 
a definite account of an institution upon which many of 
our facilities in transit and commerce depend. 

When a passenger takes a ticket at King’s Cross to 
carry him to some station on the Highland Railway, say 
Pitlochry, he pays 69s. 7d. if he be travelling first-class, or 
38s. 94d. if he intends to travel third. Should he be 
performing the journey by a night train, and is going 
first-class, he will probably pay an extra 7s. 6d., so as to 
enjoy ths comforts of a sleeping car. Having paid his 
fare and secured his ticket, he considers that he has con- 
tracted with the Great Northern Company to carry him 
safely to his destination, and he feels satisfied that, 
barring accident, it will surely do this. The possibility 
of his being disturbed on his journey from some incident 
or other may pass through his mind, but one thing will 
not occur to him, and that is the likelihood of any further 
financial demand being made upon him by the railway, 
for his fare at least. Further, having secured his seat in 
a through carriage, he knows that unless something un- 
foreseen occurs, he will go straight through to his desti- 
nation without any change. It does not concern him in 
the least that when he paid the amount of his ticket at 
the King’s Cross booking-oflice he was concluding a con- 
tract in which at least seven Corporations were interested. 
In his journey from London to Pitlochry he will travel 
first over the Great Northern from King’s Cross to Shaft- 
holme Junction, north of Doncaster; secondly, over the 
North-Eastern to Berwick; thirdly, from Berwick to 
Hilton Junction, Perth, on the North British; fourthly, 
during this portion of his journey he would pass over the 
Forth Bridge, a separate undertaking ; fifthly, Perth is « 
joint station; sixthly, the Caledonian from outside Perth 
to Stanley Junction; and, finally, the Highland Railway 
t» Pitlochry. In addition to this apparent complication the 
North-Eastern Company requires an extra rate for carrying 
hiim over the high-level bridge at Newcastle, the North 
“ritish for the Border Bridge at Berwick, and the Forth 
Bridge Company for the Forth Bridge. Nor will this 
imaginary passenger concern himself that the carriage 
he is riding in is the property of the Great Northern 
Company, which company is, therefore, providing the 
necessary accommodation for conveying him over the 
lines of other companies. Or it may be that the carriage 
is the joint property of the East Coast companies—the 
Great Northern, North-Eastern, and North British—so 
that, as far as Perth, he is in a carriage belonging to the 
company over whose line he is then riding, but after 
reaching Perth not one, but three companies, are interested 
in obtaining from the Perth Joint Station Committee, the 
Caledonian Company, and the Highland Company, what- 
ever sums are due to them for having provided the vehicle 
in which the passenger has been riding. The benefits of 
these through facilities, as shown in the example quoted, 
are conferred on the public by the co-operation of the 
railways operating through the Railway Clearing House, 
an establishment that was brought into being in 1842 
through the instrumentality of Mr. Kenneth Morison, 
then an auditor of the London and Birmingham Railway, 
and subsequently the first secretary of the Clearing House ; 
Mr. Robert Stephenson, son of George Stephenson; and 
Mr. Carr Glynn, afterwards Lord Wolverton, the then 
chairman of the London and Birmingham Railway. 
Previous to its foundation passengers travelling any 
journey involving the passage over two or more ¢om- 
panies’ lines had to purchase a fresh ticket at the junction 
of each line, and change carriages, as there were then no 
such things as through tickets or through carriages. 

All that has been changed, and through the instru- 
mentality of the Railway Clearing House one can book 
from all large towns to nearly any railway station in the 
kingdom, and in many cases a passenger can exercise his 
own inclination as to the route by which he will travel. 
Through carriages are now run between Halifax and 
Kingswear by the Great Central and Great Western 
routes, which touch eight different properties :— Halifax 
Joint Station; Lancashire and Yorkshire from Halifax 
to Bradley Wood Junction; London and North-Western 
from Bradley Wood Junction to Huddersfield Junction 
(through Huddersfield Joint Station—a separate property); 
over the Lancashire and Yorkshire to Penistone; thence 
Great Central to Nottingham, passing through Notting- 
ham Joint Station—a separate undertaking; Great Cen- 
tral again to Banbury and Great Western to destination, 
which includes Bristol Joint Station—another separate 
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institution. The Great Central Company also runs 
through coaches from Leeds to Bristol which touch seven 
different bodies, and the through carriages in the summer 
from Sheffield, Nottingham, and Leicester to Blackpool 
vid the Midland and Lancashire and Yorkshire affect six 
corporations. There are hundreds of cases that appear 
simple to the traveller, but which are complex in the 
relations they bear to one company or another from the 
varied interests that are affected as the vehicles make 
their journeys. Take a well-known instance, which 
appears quite simple:—The through coaches that are run 
several times a day to Leeds from King’s Cross and vice 
versa. These affect four different concerns:—The Great 
Northern, the West Riding and Grimsby, Waketield— 
Westgate— Joint Station, and Leeds Joint Station. As 
some of these trains also travel through the Kirkgate 
Joint Station at Wakefield, a further division has to be 
made on behalf of those interests and of the Lancashire 
and Yorkshire, whose line has to be passed over to get 
through Kirkgate station. 

All these complicated workings, which enable a traveller 
to make his journeys with so much less discomfort and 
with greater speed than formerly, are only possible by 
means of the arrangement made with the Railway Clear- 
ing House by the companies interested. 

Then what is true of passengers is true of goods, 
minerals, parcels, horses, cattle, kc. &c. They can all 
now be sent through to their destination without change 
of vehicle, no matter what the distance nor how many 
companies are interested, and in most cases they can be 
carried on through rates. But if the passenger bookings 
and the movements of through carriages provide food for 
thought and meditation, the problems revealed by the 
through rates for goods, &c., and the journeys of goods 
wagons provide still more. The number of goods rates 
are far in excess of those for passengers, and whilst 
through passenger vehicles simply run between centres 
for which there is a frequent and regular traffic, goods 
vehicles have, of course, to go anywhere and any way. 

But it is ndét only the passenger who does not concern 
himself as to the proper proportion and disposal of the 
fare he has paid and the ownership of the vehicle in 
which he has travelled, but the railway companies them- 
selves do not worry in the least. They leave all that to 
the Clearing House which apportions out the amount due 
to the various companies for their share of the fare paid 
by the passenger and due from them for the accommoda- 
tion provided by the originating company. 

And now it will be interesting to ascertain how this is 
achieved. No through booking for either passengers, 
parcels, animals, goods, or minerals can be put into force 
until the companies concerned have agreed thereto, and 
in the event of the rate being competitive, until the com- 
peting companies have been advised. This latter is done 
owing to an agreement amongst all the companies, and 
it allows competing companies to adopt a similar rate 
for their routes, or if they already have a rate in force, to 
reduce it to suit. All rates for whatever clas; of traffic 
are limited by statutory powers. When a through rate 
has been agreed to the Railway Clearing House is 
advised, and it is put on record. 

It perhaps hardly need be said that when a journey is 
made or a load is carried that is wholly on one company’s 
line, the Railway Clearing House is not called upon to 
do any work, nor is it when only two companies are 
interested, so far as passenger traffic is concerned. What 
are called local fares belong entirely to the issuing com- 
pany, and two companies’ tickets are dealt with by the 
audit offices of the two companies, except in certain 
special cases which need not here be referred to. The 
procedure when the Railway Clearing House has to act 
is as follows : —At the end of each month a return is sent 
to the Railway Clearing House from every station in the 
kingdom showing those “ foreign ”’ stations to which there 
are through bookings from that station, and in which more 
than two companies— the home and one “ foreign ’ com- 
pany—are interested. The progressive numbers of the 
tickets, as they were at the end of the preceding month, 
must be shown, and the numbers as they are at the end of 
the current month. The details of the tickets issued must 
then be given, whether first, second, or third class, single 
or return, and all tourist and cheap rate tickets of all 
kinds must be included, the rate added and the amount 
shown. The route must also be given, and the issues to 
each company must be kept together. This return is 
sent to the Clearing House within the first few days of 
the month, and on arrival there the commencing numbers 
are checked with the closing numbers of the preceding 
month. For children’s tickets only one-half of the 
ordinary fare is charged, and only one-half is entered on 
the list. The other half of the ticket, or the triangular 
piece that is cut out of it, is sent with the return, 


Clearing House. From 


as credit, to the Railway 
sent at the end of the 


collecting stations there are 
month all “end-number” foreign tickets that have 
been collected, as well as the whole of certain 
special series, except where only two companies are 
interested. These are put together by the collecting 
stations in progressive order and each station separately, 
and are a check on the booking clerks’ returns. It has 
already been said that all through rates are agreed to by 
the companies interested, and there is on record at the 
Clearing House the agreed proportions due to each 
company. With these proportions before them the clerks 
at the Railway Clearing House apportion out the amounts 
on the returns. Any discrepancy is pointed out at the 
time, and an effort made to dispose of it forthwith. At 
junctions where tickets are examined the nippers bear a 
symbol which is impressed on the ticket when it is 
nipped, so that the clerks at the Railway Clearing House 
can see if the passenger has travelled by the route he 
was booked. If he did not, then the company which 
varried the passenger is credited with the sum due, 
instead of the company which would have received the 
amount had not the error been discovered. These 
regulations apply to all tourist and cheap fare tickets, the 
prices of which must necessarily have been agreed to by 
the companies concerned, and the Clearing House 
advised. As payment is made on the outward halves of 
return tickets—ordinary, towist and excursion—the 
return halves are not required at the Railway Clearing 
House unless the passenger has travelled by a wrong 
route, in which case the ticket must be sent in so that 
the payment may be adjusted; this may possibly have to 
be done in a subsequent month. Excess fares in which 
two other companies’ are interested must be reported to 
the Railway Clearing House so that the amounts may 
be apportioned. 

In due time all the various returns are dealt with, and 
then a balance between company and company is struck, 
all the credits for one company are added together with 
the debits, the total of one deducted from the other, the 
whole resulting in a sum being either due to or from each 
company. An advice of this is sent to the company, and 
in the former event—a sum being due—the Railway 
Clearing House bankers send a cheque, and in the latter 
the company pays the amount due, to the credit of the 
Clearing House at its bankerr. 

All parcels, fish, horses, dogs, carriages, &c., sent by 
passenger trains are entered on a way bill, which shows 
amongst other items the weight and rate and the total 
charge which has either been paid by the consignor, in 
which case the amount is entered in the “paid” column, 
or left to be paid by the consignee, in which event 
it is entered in the “to pay” column, or the sending 
company may have paid some charge in connection 
with the consignment, which amount has to be collected 
from the consignee, in which case the amount is entered 
in the “paid on” column. At the end of each month a 
return is sent tothe Clearing House of every consignment 
of parcels, fish, horses, dogs, carriages, &c., despatched to 
or received from a foreign station, a separate return 
being used for each station—but these returns are not to 
be sent in if the total between two stations is less than 
5s. for a month, a summary form being used instead. 
These are filled up from the way bills, the sending stations 
using forms that are printed in black and the receiving 
stations using red. On receipt of these forms at the 
Railway Clearing House the two are compared, and if 
they agree—and if they do not agree, then after a settle- 
ment has been arrived at— the items are apportioned out 
to the various companies. On parcels, but not on horses 
and dogs, the sending company gets a terminal charge of 
1d. per package and the receiving company of 2d. per 
package. The remainder is divided according to the 
mileage each company has carried the consignment. 
The Railway Clearing House prepare tables of the dis- 
tances between all points on which these divisions are 
made, unless there be a special rate under agreement. 
Any extraordinary tolls: are deducted along with the 
terminals. Where the monthly total between two 
stations is less than 5s. a separate return is sent in, but 
with a view to reducing the clerical labour these are 
apportioned pro rata with the heavier traffic. For the 
carriage of mails and Parcels Post hampers the sums 
paid to the railways by the Postmaster-General are 
divided according to the amount of parcels traftic—both 
local and foreign—carried by each company, for which 
purpose the Audit Department furnishes the Railway 
Clearing House with information as to the receipts from 
local parcels traffic. 

Different from the passenger fares and the goods 
receipts—which are paid for monthly—a balance for 
parcels traffic is only struck half-yearly—in June and 
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December—but a monthly payment on account is made, 
or collected as the case may be, which is determined by 
taking as an average the figures for the corresponding 
month of the previous year. Interest at 4 per cent. per 
annum is paid on those amounts that are found to exceed 
the sums paid to the companies when the half-yearly 
balance is arrived at. 

What has already been said will give an idea as to how 
the goods, cattle and mineral traffic is dealt with. It is 
practically dealt with in the same way as parcels trattic, 
even as regards the totals under 5s., except that 20s. is 
then the limit. The terminal charges, however, differ 
considerably, and there are different charges for traffic 
that collected and delivered—* carted” and “not 
carted.” 

All insurance premiums paid for value parcels, &c., and 
all claims for loss, damage, or delay, and the various bad 
debts, are adjusted by the Railway Clearing House on 
receipt of authority fron: the companies interested. 

A very important part of the work of the Clearing 
House is carried out in what is known as the Mileage 
and Demurrage Department. This department provides 
for the payment to the owning companies for the ser- 
vices rendered in providing stock for the carriage of goods, 
horses, and carriages, as well as for passengers. After 
what has already been said, it will be understood that 
when a company—say the North Stafford—sends some 
crockery from Hanley to Dunbar on the North British 
Railway, vid Egginton, and the Great Northern and 
North-Eastern, and it is carried ina North Stafford truck, 
that company should get a rebate from the Great 
Northern and North-Eastern Companies, because it—the 
North Stafford—provides the wagon. Therefore the 
Clearing House sees that the charges are regulated 
accordingly. But it does more. In order to encourage 
a speedy return of the North Stafford wagon to its owners 
ready for further use, if required, it places a penalty on 
its late return. According to the distance to be travelled, 
and the companies whose lines have to be gone over, a 
certain time is allowed for the return of the vehicle to the 
parent company, and if this time is exceeded, either at 
the arrival end or en route, the company delaying the 
return has to pay a demurrage charge to the Railway 
Clearing House, by whom the owning company is 
credited. These penalties are, however, modified to meet 
certain conditions, such as re-addressing forward, loaded 
back with traffic for the parent company, damaged 
stock, kc. The Railway Clearing House keeps touch of 
all these vehicles by means of its number-takers, who 


is 


are stationed at every junction at which exchanges of | 


vehicles are made from one company to another, and it 
is aided in this by weekly returns from the railway 


stations giving details of the foreign stock that has | 
The Railway Clearing | 
Demur- | 


arrived and been despatched. 
House has about five hundred number-takers. 
rage and mileage balances are paid quarterly. 

Perishable goods, if not carried in covered trucks, have 
to be sheeted over. 
that pass on to and off all foreign lines, and charges are 
made if these are not returned to the owning company 
within a certain time. 

The Railway Clearing House plays a leading part in 
the recovery of lost property on railways. 
of all missing luggage, &c., and of all luggage that has 


apparently gone astray, and by comparing the one with | 


the other—as, for instance, a hat box found at Plymouth 


on the Great Western with an inquiry for one by a/| 
Midland passenger at Birmingham, due to the owner | 


having an old label still on his property—missing articles 


that cannot be fully traced by the railway companies are | 


frequently found and returned to their owners. 

Finally, the Railway Clearing House is the centre of 
all legislation and agreement amongst railway com- 
panies. 
managers of all the companies, and to them are sub- 
mitted the minutes of the meetings of the traffic super- 
intendents and goods managers, who meet at least 
quarterly, and generally oftener, and to whom in turn 
committees report on rates and fares, excursions, claims, 
rules and regulations for working the line, and questions 
referred to the Arbitration Committee for settlement in 
dispute. The locomotive and carriage and wagon super- 
intendents meet there, also the engineers—civil—the 
accountants, and the telegraph superintendents. 


for advising the railway companies as to the variations 
other companies make in their loading gauges. It 
prepares the tables of distances already referred to, and 
publishes a handbook of stations and sidings, saying where 
situated, on which railway, and if there be a loading 
dock and crane, and, if so, the lifting capacity of the 
latter, whilst the maps issued by the Clearing House 
showing the various railways and connections, colouring 
them according to ownership, are very valuable. 

The following data with reference to the year 1905 will 
give a sufficient idea of the performances and expense of 
the Clearing House :— 

Number of pairs of stations in the merchandise 
traffic (= number of settlements from same traffic) 
Number of pairs of stations in the passenger traffic 

(= number of settlements from same traffic) ae 
Number of pairs of stations in the parcels and mis- 

cellaneous (= number of settlements from same 

traffic) ee ee ee 
Number of journeys for which mileage was calculated 
Number of days for which demurrage was charged 
Number of junctions the traffic of which was reported 

to the Clearing House ... ... 00. soc ss coe eve 
Number of entries at junctions of stock exchanged... 


7,363,304 
7,844,913 


6,336,089 
12,115,860 
647,942 


Amounts accounted for in the same year. 


In the merchandise department 
In the passenger department ... 
In the parcels, &c., department 


Zep. ge ate ee 439,321 
In the mileage department ... 0 4. 0... 6c. cee ove ’ 


51,699 

Total ... £28,325,912 
_ The expenses of the Railway Clearing House are borne 
in proportion by the companies, according to the actual 





A record is kept of all the sheets | 


It is advised | 


Quarterly meetings are held there of the general | 


| contribute part of the water required. 
| considers it a ‘storage proposition,” he looks up all records 





work done. The actual time taken up in the preparation 
of each company’s account is charged to that company, 
and to this is added the expenses of the number-takers, 
which are apportioned according to the wagons that each 
company has passed on to a foreign line. 

The offices of the Railway Clearing House are situated 
in Drummond-street, London, N.W. It was established in | 
1842, received certain powers by Act of Parliament in 1850, 
and obtained the rights of a corporation by a further Act | 
in 1897. Each company is represented by a delegate— 
generally the chairman of the company—on the Clearing 
House Committee, which elect a chairman and a Manag- 
ing Committee of seven. The present chairman is Lord | 
Claud Hamilton, and the secretary is Mr. Harry Smart. 





THE UNITED STATES RECLAMATION 
SERVICE. 


In the Western States of America are immense tracts 
of land upon which so little rain falls that they are not 
cultivated. These lands, which are owned by the State, 
are chiefly used by the ranchers to graze their stock 
during the mild part of the vear, reserving the grass on 
their homesteads for the hard winter months, using wind 
pumps to supply them with water. In the districts where 
small irrigating ditches have been built and the ground 
cultivated, splendid results have been obtained. For 
instance, near Mitchell, Nebraska, three crops of alfalfa 
and oats, running 50 or 60 bushels per acre, are raised, 
and are nothing out of the common. 

The most advantageous manner by which the lands 
can be irrigated is by the construction of very large 
canals, bringing the waters of some river many hundreds 
of miles, costing, with the necessary dam and reservoir, 
&e., millions of dollars—far too great an expense for any 
private enterprise. As a matter of fact, private com- 
panies have constructed canals, but with one or two 
notable exceptions they irrigate very small areas in com- 
parison with the land left not irrigated. The United 
States Government, therefore, decided to build the canals 
themselves for the people, and then to sell land thus 
irrigated in homesteads of eighty acres, the price per 
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have lived in that neighbourhood. He will then 
establish gauging stations and make arrangements for 
as complete a system of records of them as possible. 


| Then the nature of the drainage area, whether forested 


or otherwise, is noted. And in order to ascertain its 
general physical features, an examination extending over 
some days is made. In this way a general idea of the 
possibilities of the drainage area is formed. The engineer 
also examines any other possible reservoir site in a rough 
way, using a hand level and an aneroid barometer, and 
makes a careful note of the nature and availability of 
material for construction of dams. 

Reconnaissance.—Assuming that the engineer’s exawi- 
nation has shown the water supply to be sufficient for 
the reclamation of an area of land, and that the relative 
position of the land and water are such that the project 
seems practicable, a reconnaissance survey is made. The 
object of this reconnaissance is to determine whether 
or not a preliminary survey should be made, and the 
character and extent of suchasurvey. Todetermine this 
the reconnai-sance finds approximately the relative eleva- 
tions of the controlling points and the area of the land to be 
reclaimed. The reconnaissance is started from some con- 
trolling point, which may be either the proposed point of 
diversion or the outlet from the reservoir, the highest 
point of the irrigable land, or the lowest pass of a ridge 
through which the canal must go. The survey consists 
simply of running one or more traverse lines through the 
area, so set out that they will give the necessary informa- 
tion. The survey is made with one instrument only, the 
transit-theodolite. Distances between the stations are 
obtained by stadia, directions by the magnetic needle, and 
difference of elevation by vertical angles. In work of 
this kind three men are required-—a transit man, a rodman, 
and a teamster. If the character of the country permits, 
the transit man travels between stations ina light wagon, 
and the rodman travels on horseback. Inthis manner a 
reconnaissance is rapidly and cheaply made, and provides 
sufficient data for the determination of the questions in 
hand at a minimum expense. 

During the progress of this survey the engineer makes 
a careful examination of the land and notes all its advan- 
tages and disadvantages. The principal points to be 
settled are:—The fertility of the soil, the difficulties of 
preparing the land for irri- 
gation, the crops most suit- 
able for the soil and climate, 
the number of crops which 
can be counted on annually, 
and the probable value of 
such crops. From the infor- 
mation obtained, a rough 
estimate of the cost of con- 
struction is made, and thus 
determines if the cost per 
acre for conveying the water 
to the land will enable the 
farmer to keep himself and 
pay back the cost of the 
works to the Government in 
ten years, 

Preliminary survey.—The 
results of the reconnaissance 
being found favourable, a 
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acre being fixed by dividing the actual cost of construc- 
tion, plus 5 per cent. interest, by the total number of acres 
irrigated. But no project would be considered feasible if 
the cost per acre amounted to more than 24 dols.— 
roughly, £4 18s. The price usually ranges between 
15 dols.— £3 2s. 6d.—and 24 dols.—£4 18s. The scheme 
is that the Government works and maintains the canal 
for ten years after its completion, and then turns it over 
to the farmers in thorough working order and repair. The 


: | farmers then have to work and maintain it themselves. 
It is the Railway Clearing House which is responsible | 


To put all this concisely, the Reclamation Service was 
created by law on June 17th, 1902, authorising the survey 
and construction of irrigation works for reclaiming arid 
lands in Arizona, California, Colorado, Idaho, Kansas, 
Montana, Nebraska, Nevada, New Mexico, North Dakota, | 
Oklahoma, Oregon, South Dakota, Utah, Washington, 
Wyoming, and Texas, from the proceeds arising from the 
sale and disposal of public lands. Immediately this law 
was brought into force Civil Service examinations were 
held throughout the country. No difficulty was found in 
obtaining experienced Civil Engineers and graduates of 
engineering colleges. Thus a very efficient body of men 
was soon brought together. When a possible irrigation 
project has come to the notice of this department, an 
engineer is detailed to examine it. He is given con- 
siderable authority and discretionary powers as to the 
lines of investigation. 

Engineers’ examination.—The engineer first satis- 
fies himself that there is sufficient water available 
for the land, either by perennial flow or by storage. 
The former determined by taking a few rough 
measurements of the main drainage channel, and the 
latter by studying any maps showing the drainage areas 
tributary to the district to be irrigated, as well as in 
some cases the adjacent areas which might be made to | 
If the engineer 


Is 


of rainfall and of run-off in the drainage lands. If there 
are no such records he must form some idea of the | 
quantity of water which passes a given point on the main | 
drainage line by examining on the ground all high-water 
marks, and getting all the information possible as 
to the duration of floods from the people who 


| the ground changes. 


preliminary survey is made. 
The object of this survey is 
to be the guide of the location 
survey, and as such it makes 
all trial lines and maps all 
the necessary topography, 
and eventually marks the 
ground through which the 
location survey will follow. 
The party organisation for a 
preliminary survey usually consists of one chief of 
party, a transitman, a levelman, a plane-table man, 
and the necessary rodmen and camp assistants. The 
chief of the party gives the direction of the line, 
keeping a few miles ahead of the party. The 
transitman follows with an angle line, leaving 
stakes at every 100ft. The number of the station 
is marked on each stake, and the distances are chained. 
The levelman follows and marks the elevation on each 
stake. These levels are run with great accuracy, the 
limit not being allowed to exceed 0°05 y distance in miles. 
Permanent bench marks are established every half mile. 
The transit notes are plotted in camp from day to day to 
a scale of 100ft. to the inch, and plotted upon the plane- 
table sheets, and the points marked with the stake 
number and elevation. These sheets are then taken 
into the field by the plane-table man, and the topography 
in 5ft. contours is mapped with the alidade and stadia 
for a distance varying, according to the country, from 
300ft. to 500ft. on each side of the line. Solar observa- 
tions are taken every day, and observations upon Polaris 
are taken at each change of camp. 

Location survey.—The engineer makes a paper location 
upon the plane-table sheets that were made on the pre- 
liminary survey, and by their help he decides the number 
and nature of the structures required on the canal. He 
then takes the sheets into the field and transfers the 
points of intersection of the curves marked on the 
sheets, with the aid of a tape, to the ground. The 
transitman follows, putting in stakes at every 50ft., and 
at the beginning and end of curves leaving hubs with 
tack points driven flush with the ground, so that nothing 
will displace them. The levelman follows and marks the 
elevation on each stake. B.M.’s are left at every 1000ft. 
Then follows the cross-section party, cross-sections 
being taken at each stake unless the ground is very 
uniform, when it is taken in the middle and where 
: The transit notes are plotted in 
camp from day to day upon the plane-table sheets, the 
preliminary and location survey being shown in different 
coloured inks. The cross-section notes are also plotted 
and computed from day to day, and a profile map is also 
kept up. At the endof the survey very little remains to 
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be done, and the engineer's estimate is very soon sent 
in to the consulting board of engineers for their approval, 
and then the contracts are ready to be let. 

One of the most important matters to be decided in 
the final location is the velocity which the water must 
have for a given material. It involves changes of 
eradients and changes of cross-sections for different 
classes of materials ; for if the velocity is too high the 
material of the bottom and sides will be eroded and 
carried to places where it will be deposited, and where 
it will have to be removed at some expense every year; 
and, again, if the velocity is too low there will be an 
unnecessary outlay in first cost of excavation. The 
following limiting values for velocity are generally used :— 

2ft. to 8ft. per second in ordinary soils. 





3ft to 8°5ft. ,, ye oA firm soils. 
5ft. to 7ft. » hardpan and soft rock. 
sft. to 10ft. —,, , cement work. 
15ft. ., solid rock. 
\nd for the side slopes of canals the following limiting | 
values are generally used :- 


| 
| 
horizontal to 1 vertical in rock cuts. | 
| 


| 

1 ” ’ ” firm soil. 

1} = < ee ordinary soil. 

2 s very light soils. 


In the determination of th» velocity and discharge of 
water in open channels Kutter’s formula is used :— 
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Wetted Perimete: 
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u = Constant, varying with the ground through 
which the water flows. 
The value of the constant “” has often been in dis- 
pute, but the following values are the result of a series of 
practical experiments by one of the U.S. Government 
engineers, and is used by the U.S.G.S. in preference to 
the values given for “wu by Trautwine, Wilson, and 
others. 
u = 0°175 for canals in earth in excellent condition, 
well coated with sediment, regular in cross-section, 
and free from vegetation, loose pebbles, &c. 

uv =. 0°020 for canals in earth in good condition, lined 
with well-packed gravel, partly coated with sedi- 
ment, and free from vegetation. 

» —. 00225 for canals in earth in fair condition, the 
wetted surface being lined with sediment, and an 
occasional patch of alge or loose gravel without 
vegetation. 
0°250 for canals in earth in fair condition, few 
sharp bends, fairly uniform cross-section, water 
slopes and bottom lined with sediment or loose, 
coarse gravel free from vegetation. 
0°0275 for canals in earth, below average in grade 
alignment. Cross-section having indentations in the 
sides, the edges in places partially filled with earth 
and gravel. Also applies to a smooth, regular sur- 
face if the channel be partially filled with aquatic 
plants. 
= 0°300 for canals in earth in rather poor condition 

having the bed partially covered with débris, with 

smooth sides and bottom. 

0°050 for canals in earth with about two-thirds of 

the channel filled with aquatic vegetation. 
== 0°040 for canais in earth with about one-half of the 
channel filled with aquatic vegetation. 

00350 for small ditches with a rough, uneven bed 

and for canals in earth in fairly good condition, 

but partially filled with aquatic plants. 

= 00300 for canals in earth in rather poor con- 
dition, bed partially covered with débris, compara- 
tively smooth sides and bottom; bunches of grass 
and weeds projecting into the water and aquatic 
plants growing in the channel. 

Reservoir and dam site surveys—The surveys of 
reservoirs and dain sites are made by plane-table methods, 
except where the site is densely wooded, when transit and 
stadia methods are used. In cases of reservoirs the scale 
generally adopted is 1000ft. to the inch with 10ft. contours. 
In the case of a dam site the scale generally used is 50ft. 
to an inch with 5ft. contours, except in some cases 
where the detail of topography is not great, and then a 
scale of 1O0ft. sometimes used. One or more 
permanent B.M. are established near the proposed dam 
site, and the elevation determined with reference to the 
river bed if a permanent B.M. of the topographic is not 
available, and a line of Jevels connect the B.M. with the 
top contour of the survey. A line of levels is run up the 
valley of the reservoir, stakes are driven and flags 
erected at every point where a 10ft. contour crosses the 
line. If the reservoir be wide or on timbered ground, so 
that the angle connections cannot be frequently made 
with the contour crossings, points on the top contour 
are also established. Then from a carefully laid out 
base like a plane-table, triangulation is extended; and 
where the.reservoir site covers more than three consecu- 
tive plane-table sheets, all the angles of the triangulation 
are measured by the transit; and the relative position of 
the stations computed and plotted on the plane-table 
heets before beginning the  plane-table surveys. 
Secondary points for the control of the sketching are 
fixed by stadia methods. 

The transit and stadia 
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method.—Generally the 


method used is to run a traverse line up the valley of 
the reservoir site, and one along the top contour of 
ihe survey, and then connect these points by traverse 
lines, differences of elevation being obtained by hand 
level, and distances by the stadia. 

Flumes.—The engraving on page 2 shows the type cf 





wooden flume used. 
flumes in the future, as past experience has shown that 
the cost of maintaining a wooden structure for ten years 
would have been sufficient to have built a permanent 
structure in concrete in the first instance. 


(duantities. —Wooden Flume. 





No. Size. B.M. 
Floor planks ... 16 12ft. by 12in. by 24in. ... 480 
Side planks 22 12ft. ,, 12in. ,, 2gin 660 
Tongues ... 36 ee ey ee 
Floor beams 3 20ft. ,, Gin. ,, Gan. 180 
Floor beams 1 26ft. ,, Gin. ,,  6in 78 
Stringers 7 12ft. ,, 6in. ,, 8in 756 
Caps 1 22ft. ,, 12in. ,, 12in 264 
Struts 8 12ft. ,, Sin. ,, 14in 896 
sraces 2 tite 5, Sta Se 19 
Tie beams 8 20ft. .,  2in. ,, in. 107 
Foot plank 1 12ft. ,, 12in. ,, 24in. 20 
Block 2 12in. ,, 12in. ,, 4in. 8 
blocks 2 6in. ,, 18in. .,  6in. 9 
3541 
No. Size. Lbs. 
Drift bolts 28 14 
Mere 28 29 
5 , 9 
- 2 lin. by jZin. ... 1 
: 100 10d. spikes 24 
77 
The estimated cost of this tlume was obtained thus :— 
Dols. 
3541ft. B.M. at 22-50 dols. 79-67 
77 lb. iron at 5cents .. ealans 3-85 
Labour at 15 dols. per 1000ft. ... 52-80 
10 piles at Sdols.... ... ... 80-00 
12 | 216-32 
Per running foot 18-02 dols. 
= £3 14s. 


The flume was constructed of Oregon pine. 





ITALIAN INDUSTRIES. 
(By our Special Representative.) 
No. 1X.*—TEXTILE INDUSTRIES.—Part II.:—COTTON. 
Tue spinning and weaving of the produce of the cotton 
plant in Italy may be called an industry of yesterday. 
Fifty years ago it was, comparatively speaking, non- 


It is intended to put up concrete 


of birth, a wider sphere of action, and consequently took 
the opportunities offered them of exercising that action 
over a wider zone, but even these great monarchs were 
not endowed with more energy, patriotism, and desire 
for new outlets to the dormant energies of their countries 
than were such men as Cantoni and Crespi, two of the 
principal pioneers of the now potent cotton industry of 
Italy. 

Born in 1838, and educated originally for the bar, 
Cristoforo Benigno Crespi was already a man of thirty- 
two years old when he took the tide at the turn which 
“Jed on to fortune.” Study and travelling in Lancashire 
had taught him that the systems in vogue in the few and 
lately-established little cotton mills of his native country 
were antiquated, slow, and unproductive. So, with the 
derisive material capital of £200, coupled with the inex- 
haustible moral capital of his iron tenacity of purpose, he 
set to work on a tiny cotton mill of his own, and soon 
after won one of his greatest commercial victories, a 
victory which, like all great discoveries, seems simple and 
easily achieved to those who constitute themselves 
“prophets of the past.” This victory of Crespi was 
nothing more than in his being the first to put Italian 
cotton spinners into direct communication with Egypt, 
India, and America for the importation of their raw 
material. 

A few years passed, and he had put away enough money 
to be able to rent the cotton mill of Vaprio, into which 
he introduced the new ideas which he had learnt in 
England. Again a few years, and he had bought the 
spinning factory at Vigevano and built the weaving 
establishment at Ghemme. These concerns he sold, in a 
flourishing state, in 1877, to his brothers, and set his hand 
to the colossal enterprise with which his name is con- 
nected, the “Stabilimento e borgata Crespi’”—Crespi's 
mills and model town. 

As a proof of his success, it is enough to say that at 
the Paris Exhibition he was awarded not only the 
“Grand Prix” for the articles which he exhibited, 
but also three medals for his practical humani- 
tarian efforts to ameliorate the condition of his 
workmen. Praise was unanimous from the commer- 
cial and from the philanthropic point of view. Such 
is a short story of one to whom Italian cotton spinners 
may well award the title of pater patria, one whose firm 
now employs about three thousand workmen, and whose 
borgata—model town—is possessed of church, schools, 
ambulance hall, washing houses, bakery, kitchens, work- 
men’s cottages, a theatre, and a band. 

Ihave drawn the above sketch of the life of cne of the 


existent, and only as lately as 1880 Italy was one of pioneers of this great industry merely to illustrate the lives 














Fiz. 1—SPINNING MILL AT CONEGLIANO 


Manchester's best customers for yarns. The cotton 
industry here is an upstart when compared with that of 
the silk, but the upstart is endowed with a bodily vigour 
ind an energy of purpose which have enabled it now to 
‘ake the second post in the list of the financial enter- 
prises of this country, and to begin to menace the 
supremacy—I may call it almost monopoly—of which 
England has been for so long so justly proud. 

Were it not, in fact, for climatic reasons, this supremacy 
would be even more endangered than it is. The dry air 
of Italy renders the spinning of the very highest counts 
1 practical impossibility, and even in those of from 80 to 
100 English—the highest turned out here—expensive 
machinery has to be used to produce, artificially, the moist 
atmosphere with which Lancashire is endowed by Nature. 
For this reason it is not likely that Italy will ever 
compete with England in cotton goods of the finest 
qualities, though in the case of the great majority of 
articles in which a coarser thread is employed, she is 
beginning to be a serious rival, and the competition will 
be ever keener. It is true to say that English spinners 
and weavers, who have the means of knowing the state 
of the cotton industry here, and the miraculous progress 
made by it only in the last few years, may well have 
grounds for apprehension. 

Industries, like countries, have their epoch-making 
monarchs, and men of the type of Baron Cantoni, or of 
Signor Cristofero Crespi, may well be said to have the 
right to bear the title of ‘‘ The Great” after their respec- 
tive names, when they are spoken of by future genera- 
tions of cotton-spinners who reap what they have sown. 
Czar Peter and King Frederick possessed, by the chance 


* No. VIIL appeared June 29th. 





| 


| 1,000,000,000 m. 








of many others like him, and to deduce, as a consequence 
of the energy of men like this, the phenomenal development 
which has taken place in the cotton industry in Italy in 
so short atime. The statistics of the actual production 
of the country are extremely hard to arrive at. The 
desire to escape, as far as possible, from a short-sighted 
and dangerously burdensome system of taxation, profes- 
sional jealousy and ever-increasing aspirations gradually 
to rival the colossus of Lancashire in the cotton trade of 
the world, all these factors combine to create a state of 
diffidence of outside investigation, and to oblige the 
manufacturer in this branch of trade courteously to 
deny all information, or wilfully to understate the data 
which he gives. For reasons, however, which I am not 
at liberty to publish, I believe that I am right in caleu- 
lating that at the present moment there are in Italy 
nearly 150,000 looms—hand looms not included. On 
this basis, and reckoning on a daily production of 25m. 
to 80m. per loom, there would be a yearly output of over 
There are probably about 5,000,000 
cotton spindles giving work to about 300,000 men, and 
rendering necessary an importation of the raw material 
to the extent of about 700,000 bales, of which about 
500,000 are American, 100,000 East Indian, ~- 30,000 
Egyptian, and the rest from other quarters of the globe. 

To an Englishinan who reads these statistics the 
figures may seem as pygmies in comparison with the 
giant of Lancashire, but the pygmy is growing with a 
precocious rapidity little short of miraculous, the exports 
are increasing, the imports are diminishing, and, given 
the comparative cheapness of Italian water power as 
against English steam power, and of Italian labour as 
against English labour, the cotton industry of this 
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country will, I repeat, have to be reckoned with in the 
very near future as a serious rival to England. 
There is, however, as yet, a “ blot on the board.” The 
[talian cotton industry is not in the favoured position of 
its much. older sister the silk industry, i.¢., dependent 
on home production for the manufacture of all the 
machinery and other implements necessary to its exist- 
ence. 


Austria, Switzerland, France, and America. The present 
machinery for Italian cotton mills is almost entirely of 
foreign origin, 90 per cent. being imported from England 
—Messrs. Platt, Dobson and Barlow, and Howard 
and Bullough being the chief suppliers—and the rest 
coming from Mulhouse and Winterthur. But in this 
minor industry also, Italy is beginning to lift up its head ; 
a tirm has already started at Monza with this object in 
view, and it is probable that before long this country 
will make her own cotton looms as she now makes her 
own turbine wheels. 

In the statistics given above, it may be noticed that 
the quantity of cotton used seems high in comparison to 
the number of spindles; but Italy spins with East Indian 
cotton many counts which, in Lancashire, are made with 
waste. 
before, they do not spin very tine yarns,80 to 100 English 
being the highest count. Most of the cotton mills are in 
Lombardy and Piedmont—there are also some important 
ones near Genoa and Venice, and three or four in the 
neighbourhood of Naples. The richest firms are, per- 


Fig. 2—INTERIOR OF FURTER AND CO.’S 


haps, Cantoni and Co., Muggiani and Co., the “ Valse- 
riana,” Ottolini, Furter, ard Signor C. B. Crespi and Co., 
mentioned above. The shares of these companies, which 
are conducted on the limited liability system, are all 
much above par, and are reckoned as a sound investment 
to bring in the present purchaser 4} per cent. to 5 per | 

ent. “ principal markets for the export trade are 
Ta rkey, Roumania, Bulgaria, Egypt, South America, and | 
late India. New outlets for the ever-increasing pro- | 
duction are being actively sought for and will soon be | 
found, and, before a few years have passed, the cotton 
industry of Italy will undoubtedly make itself felt as a | 
worthy antagonist to Lancashire. Fig. 1 accompanying | 
this article represents the exterior of the spinning works 
at Conegliano; Fig. 2 shows the interior of one of Signor | 
Furter and Co.’s mill. 
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| Shop, and testing shop. 
| is situated the east works. 
| heavy vehicle manufacture, and motor omnibuses were 
| seen at all stages of construction. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

In our last issue we gave some account of the doings 
in London of the party of foreign electrical engineers 
who are visiting this country at the invitation of the 
Institution of Electrical Engineers. We now continue 
the description of their tour through England and Scot- 
land. 

On Thursday morning, the 28th ult., at 8.15 a.m., the 
party left Euston by special train for Birmingham, where | 
an extensive programme had been arranged for them. 
An alternative excursion was planned, which enabled a | 
large party to visit Stratford-on-Avon, and to reach | 
Birmingham in time to attend the Lord Mayor’s reception | 
at the Council House. Arrangements had also been | 
made whereby those members who wished to break their | 
journey at Rugby could do so. The object of this was | 
to allow a visit to be made either to the works of | 
Willans and Robinson or to the new works of the | 
British Thomson-Houston Company. Those who stopped | 
here continued their journey on to Birmingham, in time | 
for the afternoon visits in that city. 

Our readers are familiar with the works of Messrs. 
Willans and Robinson, and with the enclosed type engine | 
made by this firm, and they will remember that recently | 
the manufacture of steam turbines has been taken up | 
with excellent results. 

The site occupied by the new works of the British | 
Thomson-Houston Company is close to the London and | 
North-Western station. It comprises some 25} acres, of | 
which about 11} are at present covered by roads and | 
buildings, thus leaving ample room for extension. The | 
new works were commenced in 1900. The situation of | 


It has no great firms who make specialities of | 
these articles, firms such as exist in England, Germany, | 


Besides which, for the climatic reasons mentioned ; 
: the works of the Metropolitan Amaigamated Carriage and 


| the University and to more works. 


| Valley Canal runs. 


the railway tracks and sidings determined within certain 
limits the position of the principal buildings. The total 
ground covered in square feet by buildings i is 263,528, and 
the total floor space in square feet is 337,855. The works 
consist of fifteen substantial steel and brick buildings, 
which have been so planned that extensions can be readily 
added as required, and that without interfering with pro- 
duction, both operations being carried on simultaneously. 
The London and North-Western and Midland Railways 
have sidings running into the works, so that heavy raw 
material entering the grounds can be brought direct to 
the stores receiving section, ironfoundry, and machine 
shop. The Great Central Railway also is but a short 
distance from the works; the company has, thercfore, 
three great traffic systems conveniently at its disposal. 
This firm’s chief. manufactures comprise alternating and 
continuous current stationary motors and generators, 
tramway and railway motors, are lamps, open and 
enclosed, and the B.T.H. Edison incandescent lamp and 
Curtis steam tubrines. 

Those who travelled direct to Birmingham had the 
choice of visiting two of six firms. In the morning the 


works visited were Bellis and Morcom; Summer-lane | 


electric supply station of the Birmingham Corporation 
and the works of Elkington and Co., of Newhall-street ; 


Wagon Company, Limited, Saltley; and the works of the 
Wolseley Tool and Motor Company, Adderley Park. The 
party was divided into three groups. The first group, 
which visited Bellis and Morcom’s works, were shown 
over the completely re- 
organised buildings at 
Ledsam - street. The 
manufacture of auxiliary 
machinery and small en- 
gines for ship and house 
lighting carried 
here. The larger engines 
for use in factories and 
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electricity stations, which | 


form the greater part of 
the firm's output. are con- 
structed at the 


The manufactory 
Elkington and Co., Ltd., 
is situated in Newhall- 
street, Birmingham. The 
show-room is approached 
Ly a handsome staircase 
lined on either side by 
life-sized bronze statues. 
The show-room is well- 
proportioned and _taste- 
fully decorated. In nu- 
merous cases are displayed 
every conceivable article 
made by a silversmith, 
from a huge centrepiece 
to a silver thimble. The 
firm has found it neces- 
sary to enlarge and re- 
arrange its factory in 
order more readily to 
cope with the ever-grow- 
ing requirements of its customers, and owing to the struc- 
tural alterations in progress the visitors were unable to 
make a complete tour. 

The works of the Wolseley Tool and Motor Company, 
which was visited by one section, are situated at Adderley 
Park. The shops occupy about 11 acres, and comprise 
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| departments which cover every stage in the manufacture 


of motor vehicles, both for pleasure cars as well as for 
those intended for industrial purposes. 
In addition to the motor car industry, a full range of 


| machine tools, shop gauges, gas furnaces, &c., are manu- 


factured. In the main building, offices occupy the whole 
of the first floor in a long range of buildings which form 
| the street frontage. The stores for rough and finished 
material are below the offices. The other departments 
comprise a pattern shop, foundry, machine shop, erecting 
On the opposite side of the road 
These are chiefly devoted to 


The carriage body- 
building shops are on higher ground at the rear of the 
main building. Attached to this are the coachsmith’s 
painting and finishing shops. A special testing track for 
the purpose of trials and adjustment of cars has been 
laid down round the east works, and at one point there is 
a short stiff gradient of 1 in 5. 

After the morning visits the members were entertained 
at luncheon at the Grand Hotel. At three o’clock 
carriages were in attendance to convey the visitors to 
Those who did not 
visit the new University buildings had the choice of 
inspecting the General Electric Company’s works at 
Witton, or the Birmingham Small Arms Factory at 
Sparkbrook. The General Electric Company, towards 
the end of 1900, found that the works which it had 
| established were inadequate for dealing with the 
increase in the demand for its various classes of 
manufacture. It was therefore decided to centralise the 
works in one large centre. The site chosen was at 
Witton, a district within three miles of Birmingham. It 
occupies about 106 acres, through which the Thame 
Rapid progress was made with the 
erection of the buildings, and the engineering works, 
together with the foundry, were set in operation in April, 
| 1902. The carbon works followed within a short period, 


| and the conduit factory on the 1st January, 1903. 


There is a central station for supplying power to the 
whole works. The system adopted is direct current on 
the three-wire system. The station is run, so far as 
| distribution is concerned, on lines identical with modern 
central stations for which the company supplies so many 
units. Alternating current for testing purposes is pro- 


vided by motor generators. The transmission of power 
to the various works is made by overhead lines. 

The engineering shops consist of two bays, 850ft. long 
by 70ft. wide by 55ft. high. There is also another bay, a 
recent addition, which runs the whole length of 850ft. by 
30ft. The shops have been designed on the most up-to- 
date lines, and careful attention has been paid to lighting, 
heating, aud ventilation. All three bays are served 
by a standard gauge railway track, inside of which is 
another set of rails, 2ft. gauge, for dealing with light 
traffic. The foundry building contains the smithy and 
the pattern shop. The building is 200ft. long, 100ft. wide, 
and the height from the floor to the crane rail is 25ft. 
The carbon works is said to be the only one of its kind in 
Great Britain. Here the manufacture of carbon’ rods, 
battery plates, &c., is carried on. Much more of interest 
was seen in these works, but space will not permit us to 
enter into further details now. 

Those who visited the Birmingham Sinall Arnis 
Factory at Sparkbrook could not have helped being 
struck with the excellent manner in which the firm's 
products were being made. It is just about forty 
tive years ago since the business was first esta 
blshed. In 1861 the company was formed to manu 
facture military rifles. However, progress was rapid], 
made, and the manufacture of carbines, sporting rifles, 
in fact, ritles of every description, was subsequently unde: 
taken. Later on the manufacture of bicycles was taken u). 
but for some years the firm has simply confined its attentic i 
to making the component parts instead of the whole 
machine. The capacity of the works at the present 
moment i; said to be 2000 rifles per week, and that, if 
necessary, this output could be increased to 2500. ‘Lhe 
works cover 22 acres. ‘The actual floor space is 520,000 
square feet, and there are 50C0 machines employed of al! 





out | 


main | 
works in Icknield-square. | 
of | 


descriptions. The number of hands employed unde: 
ordinary conditions is 3000, though when there is an extra 
| stress of work this number is increased to 4000. © The 
| works are mostly driven by electric power, the generating 
plant consisting cf three units, each 150 kilowatts 
| capacity. 

At 5.30 the Lord Mayor of Birmingham held a recep 
tion at the Council House. Then in the evening the 
party journeyed by special train to Manchester. Here 
they made the Midland, the Queen’s, and other hotels their 
headquarters until Sunday. The visit to the greatest 
manufacturing centre and to the leading seaport of the 
North was favoured by beautiful weather, and both 
Manchester and Liverpool were seen under most favow 
able conditions by these visitors from other lands. 

In each city the municipalities and other bodies joine:| 
with the Committee of the local section of the Electrica! 
Engineers in providing entertainment for the guests, ani 
the success of the two days’ proceedings was no doubt 
largely due to this circumstance. Below we give some 
account of the visits to works and social festivities in 
connection with this tour in South Lancashire. 

Friday, June 29th—The Stuart-street station of the 
Manchester Corporation Electricity Department.—After 
a reception by the civic authorities in the Town Hall, 
Manchester, the visitors were taken in the private tram- 
cars of the municipality to the largest station of the 
Manchester Electricity Committee. The Stuart-street 
station has a plant capacity of 16,500 kilowatts, and is 
claimed to be the largest municipal generating station in 
the United Kingdom. Lighting, tramway, and power 
users are all supplied from this station. The feature 
which seemed to specially strike the visitors was that. 
although a modern and up-to-date station, only recipro- 
cating engines were to be found in it. 

The steam generating plant consists of two sets of 
Babcock and Wilcox water-tube boilers, provided with 
chain-grate stokers, and with coal and ash conveying 
machinery. The older set consists of twenty-four 750 horse- 
power boilers, ranged in two series of twelve, while the 
more recently erected boilers are of 1500 horse-power, 
and number twelve. One Krell and one Ados automatic 
CO, recorders are in use, and an average of 10 per cent. 
CO, in the exit gases is stated to be obtained. 

The engine plant consists of six 2500 horse-power 
Yates and Thom cross-compound vertical engines, and 
two 6000 horse-power cross-compound vertical engines, 
built by the Wallsend Slipway Company. These latter 
are the largest reciprocating engines erected in an 
electricity station. One engine was already running, and 
the other was started up for the visitors, in order that they 
might witness the starting machinery in use, and methou 
of synchronising. These engines run at seventy-five 
revolutions with a steam pressure of 165 lb., and are 
stated to be more economical in steam consumption per 
kilowatt generated than the smaller Yates and Them 
engines. The visitors, while much interested in these 
engines, expressed the opinion that turbines would have 
been more wisely installed in this station—and it is, in 
fact, generally understood that, when the next increase in 
engine power is required, a turbine set will be installed. 
The generators in this station are all by the Electrical 
Company (agents for the A.E.G.), and generate three- 
phase current—with a periodicity of 50, at 6500 volts. 

A subway, stated to be nearly one mile in length, 
carries the cables towards the city sub-stations, where it 
is transformed to direct current at 400 volts. 

The cooling towers are of the Bernard and Wheeler 
type, with fan draught, and canal water is used for cool- 
ing purposes. The summer load of the Stuart-street 
station is 7000 kilowatts, while the maximum winter load 
is 10,000 kilowatts, and this is rapidly increasing. Further 
additions to the power plant at this station will therefore 
soon be required. The working costs are under ‘75d. 
per kilowatt hour. On leaving Stuart-street station the 
visitors were taken by the special cars back to the Tow: 
Hall, where they were entertained at luncheon by the 
Mayor and local Institution of Electrical Enginee:s’ 
Committee. The luncheon was served in the large hui! 
of the Municipal Buildings, and was presided over by the 
Lord Mayor of Manchester, Mr. G. H. Thewlis. 





The afternoon of Friday was devoted to a visit to the 
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works of the British Westinghouse Company at Trafford 
Park. This works is the largest devoted to the manufac- 
ture of electric plant in this country, and employs about 
4000 workpeople. The manufactures carried on cover 
electrical machines and apparatus of every description, 
gas engines, and steam turbines—the latter under a licence 
from the Parsons Company. The chief building in the 
works is the large machine and erecting shop, nearly 
1000ft. long by 480ft. wide, and divided into five aisles. 
An idea of the immense area covered by the works is 
gained from the fact that nearly 20 miles of standard 
gauge railway are laid within it. The main machine and 
erecting shop building has three galleries, cach running 
the entire length of the building, and in these the lighter 
branches of the electrical engineering industry are carried 
on largely with women and girl labour. The other two 
aisles are open to the roof of the building, and each is 
spanned by a 50-ton electric travelling crane. 

Among the more noteworthy machine tools in the 
motor-erecting shop are a three-spindle vertical drilling 
machine, three double-headed two-spindle horizontal 
boring machines, and one light spindle drilling machine 
for drilling motor cases. In the other erecting shop, 
devoted to larger work, a lathe with a length of 45ft. 
between centres, taking work up to 104ft. in diameter, a 
vertical boring mill with a revolving table 18}ft. in 
diameter, and a planing machine capable of taking work 
14ft. square are worthy of mention. 

The large planing machine is driven by a constant speed 
motor, geared to the machine bed by a special device, 
consisting of a countershaft, two loose pulleys, and a 
jockey pulley, which is put into action by pneumatic 
cylinders. Another feature of the machine shop is the 
portable tool bed, 64ft. long by 24ft. wide, to which large 
castings can be attached; portable milling, slotting, or 
drilling machines, carrying their own motors, are then 
brought up to the work. Most of these machines are of 
American manufacture. The power for driving the 
works is obtained partly from the works’ own generating 
sets, and partly from the Trafford Power Company. The 
works’ generating sets consist of two 1090 horse-power 
Westinghouse vertical engines, and two three-cylinder 
Westinghouse gas engines, each of 270 horse-power. The 
steam and gas-driven dynamos are all run in parallel, 
Mond gas from a producer plant situated in the works 
being used for the gas engines. The works are almost 
entirely operated by three-phase 440-volt 25-cycle 
motors. 

The steel and iron foundries are upon a similar scale 
of magnitude to the machine shop, and the former is 
equipped with two Wellman-Seaver rolling furnaces of 
the most recent design. 

The Westinghouse-Parsons steam turbines, a special 
type of rotary converter working in conjunction with an 
alternating current booster, a special form of compounded 
turbo-alternator with constant field, and a full-sized rail- 
way car fitted with single-phase motors, were the exhibits 
to which attention was specially drawn on Friday’s visit 
to the works. 

Short runs with the single-phase experimental car 
were made upon the track laid down near the works, the 
line voltage being 3000, and the maximum speed attained 
being 40 miles perhour. Afternoon tea and light refresh- 
ments were provided for the visitors by the Westinghouse 
Company, and on the return journey from the Westing- 
house Works a stop was made at the Trafford Park 
Wharf of the Manchester Ship Canal, and a trip down the 
canal was taken by a large proportion of the visitors. 

A very large installation of electric lighting and power 
machinery is found in connection with the various docks 
and warehouses in the dock estate, but limits of space 
will not permit this to be described at any length. The 
lighting of the extensive docks and warehouses is entirely 
carried out by electric arc and incandescent lamps, while 
the capstans and cranes on the quays and transit sheds 
roofs are likewise dependent upon electric power. The 
Ship Canal Company's own generating station, the 
Trafford Park Light and Power Company, and the Salford 
Corporation Electricity Works provide between them the 
current for the Ship Canal Works. 

On the evening of Friday the foreign guests, and a 
large number of the local members of the Institution of 
Electrical Engineers and of other scientific societies, were 


resent at a conversazione held in the Whitworth Hall of | 


Jictoria University, Manchester. 


Saturday, June 30th.—The visitors travelled to Liver- 


we on Saturday morning by the Londcn and North- 
estern Railway, and were received at Lime-street 
Station by the Lord Mayor and Lady Mayoress, and by a 


large number of City Councillors, officials, and local | 


inembers of the Institution of Electrical Engineers. The 
train conveying the visitors from Manchester arrived 
half an hour late, but this delay was not allowed to 
curtail the programme for the morning, which was carried 
through with commendable despatch under the manage- 
ment of Mr. T. L. Miller, the chairman-elect of the 
Manchester Section of the Institution 
Engineers. 

e first visit was to the Lester Drive tramway and 
power station of the Liverpool Corporation, the guests 


being taken to this station in the four decorated tramcars | 


used by the Liverpool Tramways Committee on gala 
occasions. The Lester Drive Station contains both 
reciprocating and turbine engines, and the visitors were 
most interested in the appearance and working of the 
latter. These machines are of the Westinghouse-Parsons 
type—two being 1600-killowatt generators and two of 
2000-kilowatt. 


The speed at which they run is 1500, and at full load a | 


steam consumption of 17°5 1b. per kilowatt is guaranteed. 
The resident engineer states that this is slightly lower 


than the results obtained with the reciprocating sets in | 
the older portion of the Lester Drive power station, and | 
that further additions to the power plant at this station | 


will most probably be of the turbine type. 
The other features of interest at this station were the 
cooling tower plant for the turbine installation, and the 


of Electrical | 





arrangement of all the auxiliary engine plant under the 
main building containing the turbines, The visitors 
seemed much impressed with the newer portion of this 
station, and expressed themselves as much pleased with 
their visit to it. The next item of the morning’s pro- 
gramme was a journey by the Liverpool Overhead Rail- 
way, from the Dingle Station at the south end to the 
Seaforth Station on the Lancashire and Yorkshire Rail- 
way at the north end of the docks, the visitors being 
conveyed from the Lister Drive Station to the Dingle on 
the special tramcars reserved for their use. Many of the 
principal streets of the city were passed through, and a 
good opportunity was thus afforded for seeing St. 
George’s Hall and other important buildings from a 
point of vantage. 

Arriving at the Dingle, Mr. Cottrell—general manager 
—and other officials of the Overhead Railway Company 
took the party in charge, and the journey to Seaforth was 
made in a special train in remarkably quick time. The 
two features of this railway which impressed the visitors 
were the fine views of the dock and river obtained during 
the run, and the fact that this was the first overhead 
electric railway in Europe, it having been opened for 
traffic thirteen years ago, in 1893. Although the electri- 
fication of the Lancashire and Yorkshire Railway Com- 
pany’s Southport line, has diminished the profit-earning 
character of the Overhead Railway, its interest to electrical 
engineers remains undiminished, and these will hope 
that the extension projects now under discussion may 
help to restore its earlier financial prosperity. 

The trains on this line are controlled by automatic 
electric signals, and no collision has ever occurred upon 
it, the only serious accident being due to a fire—in the 
tunnel at the Dingle end of the line—some years ago. 

On arrival at Seaforth the visitors were transferred to 
a special Lancashire and Yorkshire train, and were run 
into the Exchange Station in Liverpool in ample time 
for the luncheon at 1 p.m. to which they were invited 
by the Corporation Electric Power and Lighting Com- 
mittee at the Exchange Station Hotel. The Lord 
Mayor, Sir Charles Petrie, and other leading members of 
the municipality were present at this function. 

In the afternoon the visitors left Exchange Station at 
2.30 p.m. by special train for the Formby power station 
of the Lancashire and Yorkshire Railway Company, and 
were obviously much interested in this journey upon one 
of the first suburban passenger line to adopt electricity 
as motive power, and also in the Formby power station. 
which supplies the current. At Formby they were 
received by Mr. G. A. F. Aspinall, general manager, and 
by other officials of the company. 

The issue of THe Ene1nzER for June 30th contains a 
full account of the newer carriages and electrical equip- 
ment of this line, and it is therefore not necessary to 
repeat the information here. Very handsome souvenirs 
of this visit were given to all taking part in it. At 
3.45 p.m. the foreign engineers and other guests returned 
by the same special train to Liverpool, where the 
majority attended an “At Home,” given by the Lord 
Mayor and Lady Mayoress, in the Town Hall, before 
joining the special train which conveyed them back to 
| Manchester on Saturday evening. Special provision was 
| made by ladies’ committees in Manchester and Liverpool 
for the entertainment of the forty foreign ladies accom- 
panying the party of engineers on tour, and a trip from 
Manchester to Buxton by motor car on Friday afternoon, 
and a visit to one of the Atlantic liners lying in the river 
Mersey on Saturday, were much enjoyed. 





Sunday was by no means a day of rest for the party. 
By 8.55 in the morning the members had started from 
the Exchange Station on their long journey to Glasgow. 
However, this somewhat tedious ride was relieved by 
a pleasant drive through the Lake District. Ca reaching 
Windermere coaches were in readiness to convey the 
visitors to Keswick. The route was through some of the 
prettiest scenery in the district. Leaving Windermere, the 
visitors went through Ambleside and Rydal to Grasmere. 
Here a halt was made for luncheon, after which the 
drive was continued to Thirlmere, skirting the base of 
Helvellyn to Keswick. Two hours and a-half were spent 
here, enabling those whoso desired to spend some time on 
Derwentwater. The party left by the train for Glasgow, 
dining en route. 











|PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 


THE most important event in the progress of warships 
during the last six months was the Jaunch from Ports- 
| mouth Doekyard, on the 10th of February, of H.M.S. 
| Dreadnought. Her keel, according to the authori- 
ties, was laid, on the 2nd of October, 1905, and hence a 
rate of construction -that, viewed’ superficially, has had 
no parallel in warship building, was attained. As an actual 
fact, however, work on the vessel had begun some five 
or six months before the keel-laying. She has since 
February 10th made rapid strides, although we learn that 
not much “overtime ” has, or-is now being worked upon 
her; nevertheless, work is being pushed on at the same 
pressure as when the ship was on the building slip. All 
the boilers are now on board, and their monster funnels 
have been erected, great celerity having been exerted in 
getting them into place.. The heavy main turbines have 
also been shipped. Of these there will be two high- 
pressure and two low-pressure, driving separate shafts. 
The steam pressure to be used in them will be higher 
than in any previous turbine-propelled vessel. The con- 
struction of the propelling machinery—consisting of 
several turbine engines besides those just mentioned—is 
entrusted to Messrs. Vickers, Sons and Maxim, and it is 
anticipated that with her four propellers running at 300 
revolutions a minute the power developed will equal 
| 23,000 indicated horse, and the speed of ship realised 

21 knots. 
The new battleship to follow the Dreadnought, and to 





be built at Portsmouth, wiil now very shortly be com- 
menced, it not being intended, as was at first proposed, to 
wait for the extension of the slip on which she will be 
built. The new vessel will be similar to her prototype, 
but her construction will not be so rapid. 16 was in- 
tended, according to the Navy Estimates, to build two 
Dreadnoughts this year, but it seems not improbable that 
one will be abandoned. 

A second launch from a Royal dockyard has taken 
place during the past six months, the armoured cruiser 
Minotaur having taken the water at Devonport Dock- 
yard. This vessel is the longest ever built in this yard, 
being 490ft. between perpendiculars, or 60ft. longer than 
the Hibernia, launched last June, and now in course of 
completion. The displacement of the Minotaur is 14,600 
tons, while that of the Hibernia is 16,300 tons; the 
launching weight, however, was 6600 tons, which, with 
the launching gear, weighing 400 tons, gave a total of no 
less than 7000 tons. 

Of other ships in the “building” stage in the Royal 
dockyards there now remain but two, viz., the first-class 
cruiser Shannon, being built at Chatham, which was to 
have been put afloat very shortly, but whose launch has 
been postponed, and on which work is consequently pro- 
gressing very slowly, and the armoured cruiser Defence 
at Pembroke, which continues to make satisfactory pro- 
gress, the framing of the ship being now practically 
completed and the plating of the top sides well in hand. 
Of internal work the compartments are in a very forward 
state ; the boiler and engine seatings in all the rooms are 
complete, and the coal bunkers with the patent fuel cham- 
bers over them—a new feature in this class of ship—well 
advanced. 

The vessels now “completing” are the Britannia and 
Dreadnought battleships at Portsmouth, the Hibernia 
battleship—which had her basin trials in the middle of 
May—and the Minotaur armoured cruiser at Devonport, 
the Warrior cruiser at Pembroke, and the Africa first- 
class battleship at Chatham. This last-mentioned vessel 
has lately been on her trials, having completed her thirty 
hours’ coal consumption trial at four-fifths power, and 
returned to Plymouth on June 2nd. The result was a 
mean consumption of 1°79 lb. per indicated horse-power 
per hour. The trial at 3600 horse-power had to be 
abandoned —unfinished—on account of the fog, but will 
b2 carried out after the maneuvres. The excellent results 
obtained so far have afforded much satisfaction to the 
officials ‘in attendance at the trials; and the machinery 
contractors, Messrs. John Brown and Co., of Glasgow, 
are to be congratulated on the satisfactory manner in 
which they have been carried out, as the actual speed of 
ship -attained with her engines was 18°95 knots, the 
designed speed being but 184 knots. 

In private shipyards and engine wcrks in England we 
find that since the end of last year, of the vessels then in 
hand at the works of Sir W. Armstrong, Whitworth and 
Co., at Elswick, the fleet scout Attentive underwent her 
official trials very successfully, and has since been handed 
over to the Admiralty; that the first-class armoured 
eruiser Achilles is now ready for her trials; and that the 
construction of the Afridi, first-class ocean-going 33-knot 
torpedo boat desfroyer, and of the first-class armoured 
cruiser Invincible has been commenced in the shipyard 
at Elswick. The first-class battleship Kashima, built by 
the firm for the Imperial Japanese Navy, underwent her 
otticial trials very satisfactorily, and is now on her way 
to Japan. 

At Hawthorne, Leslie and Co.’s works at St. Peter’s, 
Newcastle-on-Tyne, the opening up, prior to final accept- 
ance of, the machinery of the cruiser Duke of Edinburgh 
has been completed, and the vessel handed over to the 
Admiralty; she took part in the recent Naval Manceuvres. 
The mooring trial of the Achilles, sister ship to the Duke 
of Edinburgh, also engined at the St. Peter’s Works, took 
place a fortnight ago, when the whole installation worked 
satisfactorily. The machinery of the scout Attentive, 
also constructed at St. Peter’s, after being opened out 
and examined, was taken over by the Admiralty on the 
7th of February. The engines of the battleship Agam- 
emnon, sister ship to the Lord Nelson, which are of 
16,750 indicated horse-power, are almost finished in the 
erecting shop; the boilers, fifteen in number, of the latest 
improved Yarrow type, have already been despatched to, 
and are now fitted on board the ship, which was launched 
on the 23rd inst. The castings and forgings for the 
Ghurka, one of the 33-knot destroyers recently ordered 
by the Admiralty, being built at the Hebburn shipyard, 
are being pushed forward in the shops at St. Peter’s, and 
the boilers—of the latest Yarrow type—have also made 
good progress. The turbines for both the Ghurka and 
Afridi, sister ships, are being made by the Parsons Marine 
Steam Turbine Company. 

At Palmer’s Shipbuilding works at Jarrow the only 
warship work, on which the firm have been engaged 
during the past six months for the Admiralty is the first- 
class battleship Lord Nelson. This vessel is now well 
advanced, and it is intended to launch her about the end 
of August. Several of the boilers intended for her are 
ready for fitting on board, and her engines are erected in 
the shops. The ship is now being armour-plated, so that 
when she takes the water she will be in a very advanced 


state. The new fore-end of the destroyer Syren— 
mentioned in our last record—which has _ been 
built at the Jarrow’ shipyard, was _ successfully 
joined to the after part of the vessel at Haul- 


bowline,. the whole contract being completed within 
four months. The first-class cruiser built at the Thames 
Ironworks, the Black Prince, after the series of successful 
trials detailed in our record of January 12th, returned to 
the Thames to be completed, where, in the Victoria 
Docks, after the bearings of the main and auxiliary 
machinery, cylinders, and boilers had all been opened out, 
examined, and found in perfectly good condition, they 
were closed up, the engines cleaned and painted, and on 
March 3rd she passed her examination for the Fleet 
Reserve, prior to her “ acceptance,” which means a final 
trial of her machinery. For this trial the ship left the 
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Albert Dock on the 6th of March, and steamed down the 
river to the Nore; on the 7th, the trial—of twenty-four 
hours’ duration—commenced, working the first twelve 
hours up to 17,920 indicated horse-power, and running 
the last twelve hours at 12,000 horse-power. This trial 
being quite satisfactory, the ship was delivered over to the 
authorities at Chatham to be put into commission. One 
thing worthy of remark in connection with the building and 
trials of the Black Prince is the consistent good weather 
that has prevailed, when bad might have been expected, 
which would have been very detrimental both to progress 
and success. 

With the completion of the Black Prince her builders, 
the Thames Ironworks and Shipbuilding Company, have 
now little warship work in progress at their shipyard at 
Blackwall. What is at present in hand there are eight 
torpedo vedette boats for the Roumanian Government for 
service on the Danube, which are well in hand; their 
frames being in position and a considerable portion of 
the plating finished. These boats are 100ft. long, 13ft. 
beam, and 6ft. 104in. deep, and they have a displacement 
of 45 tons. The machinery for them is also well 
advanced, more than half the forgings and castings being 
completed. The company has also in hand for the 
British Admiralty four 40ft. steam pinnaces, which are 
well in hand, the engines, pumps, &c., being practically 
complete; two of the four boilers for them are being 
tubed, while the remaining two are well forward. 

The 1000-ton coal bagging lighter, built at the Thames 
Ironworks on the Mackrow-Cameron system, which was 
at the date of our last report waiting for her hoisting 
machinery, our readers will have noticed by our issue 
of March 2nd has since been completed and tried at the 
company’s works at Blackwall, and is now undergoing 
her official trials at Devonport, which it is expected will 
in every way be satisfactory. At the company’s engineer- 
ing works at Greenwich there are in hand eight sets of 
twin-screw torpedo boat machinery, the engines being of 
the compound type, running at 500 revolutions a 
minute, supplied with steam by water-tube boilers of the 
Thames Ironworks type, arranged for burning petroleum 
residuum. 

At Yarrow and Co.'s works at Poplar, since our last 
reportof progress, the nineteen Yarrow water-tube boilers 
for the armoured cruiser Warrior have been delivered, 
while the twenty-four similar boilers for the cruiser 
Shannon will shortly be completed, both vessels being 
built at Pembroke. The construction of the coastal 
destroyers Mayfly and Moth is well advanced, and their 
trials are expected to be run very shortly. Of the two 
destroyers—Nos. 1199 and 1208—building at the Poplar 
yard for the Greek Government, each having a length of 
220ft. and a beam of 20ft. 6in., the former will shortly be 
launched, and the other in a few months’ time. 

At the Chiswick works of Sir J. I. Thornycroft and 
Co. the progress of warship work since the end of Decem- 
ber last is as follows. Of the five coastal destroyers— 
viz., the Gadfly, Gnat, Glowworm, Grasshopper, and 
Greenfly being built for the British Government, each of 
which is 168ft. long, 17ft. 6in. beam, and has a water 
draught of 5ft. llin., the Gadfly was launched on the 
24th of May, and the four others are rapidly approaching 
completion. The whole of these vessels are to be fitted 
with turbine propelling machinery, that for the first 
completed—the Gadfly—being now in hand by the 
Parsons Marine Steam Turbine Company, the remaining 
sets being made at the Woolston Works, Southampton, 
where the building of the 33-knot British ocean-going 
destroyer Tartar is proceeding satisfactorily. The engine 
shops at Chiswick are busy with two sets of internal 
combustion submarine engines for a foreign Government, 
while the boiler shop has been fully engaged on an order 
for thirty Thornycroft-Schulz water-tube boilers for the 
[talian Admiralty, twelve of which have been delivered ; 
the remainder, together with eight boilers for first-class 
torpedo boats, ten for coasta] destroyers, and four for the 
Tartar, are making good progress. 

At Cammell, Laird and Co.'s works at Birkenhead, 
since Jast December, the sea-going destroyer Cossack— 
for the British Government—whose keel was then 
reported as laid, is now plated, and her turbine machinery 
of 14,000 indicated horse-power is in a forward state. A 
further order for a similar vessel, but of 36-knot speed, 
fitted with turbine machinery, has lately been received 
from the Admiralty. 








DREDGER FOR THE EGYPTIAN GOVERNMENT. 


THERE was launched on June 25th from the works of Wm. 
Simons and Co., Limited, Renfrew, a powerful twin-screw 
stern-well 1000-ton hopper dredger, which they have con- 
structed to the order of the Egyptian Government for the 
improvement of the Port of Alexandria. The dredger, which 
is named Cleopatra, was complete when launched, and ready 
for work. The bucket ladder, which is constructed of the 
hest form of girder work, in accordance with the builders’ 
latest practice, is designed for dredging to a depth of 40ft. 
below water level. Owing to the varied nature of the 
material to be dredged at Alexandria two sets of buckets 
are provided, one set cf large cubic capacity for raising free 
material, and one set of smaller buckets of exceptional 
strength and special design for rock-dredging. The dredger 
is propelled at 8 knots speed by two sets of compound sur- 
face-condensing engines, each driving its own propeller, 
steam being supplied by two steel multitubular boilers, con- 
structed to Lloyd’s requirements for 1201b. working pressure. 
Suitable clutches are provided for engaging to and from the 
propelling and dredging machinery. The dredging wheel 
gearing is of very strong and massive construction. Each 
set of engines is arranged to give two speeds of buckets, so 
that either set of engines is available for driving the dredg- 
ing gear, irrespective of whether the material is of -a hard or 
soft nature, a constant piston spzed being always maintained. 
Steam hoist gear fitted with the builders’ friction arrange- 
ment is provided for controlling the bucket ladder. The 
hopper doors are closed by steam appliances, and powerful 
winches are arranged at bow and stern for manceuvring and 
regulating the cut of the dredger. A donkey boiler is fitted 








in the stokehold for supplying steam to the auxiliaries and 
electric light installation when the main boilers are at rest. 
The dredger has been built to the requirements of the British 
Admiralty, under the direction of Colonel Raban, Director of 
Works, Admiralty, assisted by Lieut. John F. James and 
Engineer-Commander W. D. Chope, who have acted as resi- 
dent Admiralty Overseers over the hull, engines and boilers 
respectively. 








LETTERS TO THE EDITOR. 


(We do not hold ours lees responsible for the opinions of our 
correspondents ) 


MARINE ENGINEERING, 

Sir,—What may be regarded as the triumph of marine engi- 
neering is the successful launching of the new Cunarder, the Lusi- 
tania. The magnitude of the work already accomplished is an 
object lesson of surpassing interest, because the new vessel is 80ft. 
longer than the Great Eastern, 5ft. more beam, and 3ft. deeper, 
and the anticipated speed of 25 knots per houras an average per- 
formance represents the expenditure of power beyond anything 
ever yet attempted in engineering steamship annals. The dimen- 
sions of this leviathan eclipse all previous records, with 7S5ft. 
length, 88ft. width, and 33ft. tloating depth. The estimated dis- 
slacement, loaded, on 33ft. draught is 38,000 tons, and it is calcu- 
lated that from 66,000 to 68,000 horse-power will be required to 
drive the vessel at the required speed. 

A further matter of interest is the courageous adoption of the 
turbine system of propulsion, which involves the use of six turbine 
units, four for ahead, and two for astern. driving. The enormous 
nature of these turbines, in which the outside diameter is nearly 
20ft., and the speed 182 revolutions per minute, coupled with the 
boiler installation involving 192 furnaces, gives but a faint idea 
of the magnitude of the power installation, working under a 
pressure of 200 1b. 

At one time it seemed a doubtful question whether the sugges- 
tions of the Admiralty Committee would ever result in actual 
work, because much diversity of opinion existed in regard to the 
proper proportioning of size, speed, and power. The striking 
difference between the vessel just launched and the Admiralty 
Committee’s design is of a very marked character, and the truth 
of this is evident when the dimensions are compared. The length 
of the vessel and the speed intended are practically equal for both 
designs, but there is a notable departure in every other respect. 
The Lusitania’s displacement is 50 per cent. greater, and the power 
30 per cent. more than the Admiralty Committee’s design. 

The adoption of the steam turbine cannot influence the final 
result ; therefore the disparity can only be accounted for by assurn- 
ing that the Committee’s method of calculation was found to be 
incorrect by the subséquent results obtained in the final tank 
experiments at Haslar on models of the intended vessel. Whether 
it be pleasant reading or not, it points to the fact that, in spite of the 
marvellous progress made in shipbuilding. marine engineering is, 
after all, largely a matter of experiment and trial and error 
methods. 

It is obviously true in regard to the latest addition to our 
passenger fleet, because the Admiralty Committee’s suggestions 
were for a vessel 750ft. length, 25,000 tons displacement, and 
52,000 indicated horse- power, whereas the Lusitania is 785ft. long, 
38,000 tons displacement, and 638,000 indicated horse-power. 

The resistance per toh of displacement as given by the Committee 
was 25 lb., and the Cunarder is, presumedly, influenced by a similar 
resistance, if referred to the Admiralty deduction, and yet for an 
increased tonnage displacement of 50 per cent. only 30 per cent. 
of extra power is arranged to meet it. 

Now, the length of the new vessel and the original design are, 
practically, equal, and, even if the difference is assumed to be all 
midship section, it only represents about 2500 tons, leaving 10,000 
tons still to be met ; therefore the cross sectional area of the new 
vessel must be much in excess of the Committee’s suggestions, 
resulting in an enormously augmented head resistance, and this 
still further widens the disparity between the two sets of powers 
relative to their displacements. 

Methods of comparison must incorporate the relative fineness of 
the bow lines, but it is obvious that the lines of the Lusitania, due 
to increase of beam and depth, must be more bluff than the Com- 
mittee’s suggested vessel, though the lines of the two vessels may 
be similar. 

The speeds in both cases are equal, therefore the relative powers 
must be such that the given speed can be attained against every 
resistance, including skin friction, head resistance, and cavitation 
effect, and whatever the power may be it must cover engine 
friction, thrust, slip, and skin friction of propellers ; in fact, every 
resistance insicle and outside of the vessel as a reaction against the 
total power of the engines. 

Skin resistance is influenced by area uf immersed surface, and 
immersed surface is directly affected by the weight of the vessel ; 
therefore, in two vessels of similar outline, but of different dis- 
placements, the area of surface increases with the amount of water 
displaced, then the power required to meet the conditions of speed 
should be in proportion to the displacement. 

The work accumulated in the vessels at the given speed is 
proportional to their respective weights, and these are, properly, 
referred to their displacements. 

Now, the Lusitania is the outcome of calculation and tank 
experiment ; therefore, we may regard the conditions and expec- 
tations as being nearer the mark than the calculations of the 
Admiralty Committee ; but it only accentuates the truth that 
marine engineering is far away from being an exact science, even 
if it be science at all: We have still to await the issue in regard 
to the power required to drive the Lusitania at an average speed 
of 25 knots per hour, with engines of an assumed 63,000 indicated 
horse-power ; but there. is a method. of comparison by which 
relative values may be ascertained, and that is, the work accu- 
mulated in any vessel at a given speed. 

Now, it is obvious that any vessel attaining any given sreed 
must arrive at the critical moment, after every resistance has been 
overcome ; therefore, it must account for the whole power absorbed 
in driving the vessel to attain the speed, because it may be assumed 
hat vessels of similar- design-are~subject to similar resistance, 
using up power in proportion to their displacement. 

Perhaps the most uncertain fastor in regard to the correct pro- 
portioning of power is the uncertain action of the screw as a pro- 

lling agent. Mr. Griffiths, in 1882, regretted that half a century 
had passed without any real improvement in the screw propeller, 
and the same may be said for the year 1906. In fact, propeller 
action is still a mystery, and so long as it remains as such the wide 
disparities between the theory and reality of driving efficiencies 
will continue. 

In the case of the Lusitania, the driving will be by four pro- 

ellers, 17ft. diameter, the two centre shafts being probably 21ft. 
low the surface, and the two wing propellers 18ft. to centres. 
Each propeller isthree-bladed, with alargesurfacedriven at 182revo- 
lutions. The true pitch, due to 2533ft. per minute advance of 
vessel under 182 revolutions, equals in round numbers 14ft. 

The Admiralty Committee’s estimated resistance in pounds per 
ton of displacement was 25 lb., but the Lusitania’s estimated power 
being less by 20 per cent., then, on this basis, the resistance of the 
vessel] is also 20 per cent. less, or 20 Ib. per ton ; therefore, the 
total resistance equals 760,000 1b., or 190,000 lb. that each pro- 
peller has to overcome. The active blade length cannot be more 
than 6-5ft., and the total screw surface may be 36 square feet, but 
for action without slip the area per blade should be 51 square feet, 





or 152 square feet per propeller acting under a pressure of 1248 |b, 
per square foot, due to an average head of, say, 20ft 

To meet the conditions of want of surface, equal to 80 per cent, 
the pitch must be increased to, say, 18-5ft., and this represents 
30 per cent. of slip. The speed of the vessel is 42ft. per second 
whilst the velocity of the head water above the propeller, under 
atmospheric conditions, is only 35ft. per second ; therefore, the 
vessel, driven at the speed, causes cavitation equal to 7ft. of water 
or nearly 3 Ib. per square inch, or 432 1b, per square foot, and this 
pressure has to be added to 1248 lb., making a total pressure of 
1680 lb. per square foot, against the back of the propeller blades, 
and this measures the required thrust to propel the vessel at the 
speed against a given resistance with 30 per cent. of slip. 

Now, 760,0001b. resistance, overcome over 2533ft. = 58,305 
horse-power, and assuming the efficiency or brake-horse effort to 
be 85 per cent., then 68,000 horse-power indicated will meet the 
required speed of the ship under the given conditions, because 
the tank experiments take into account apy frictional resistance 
due to slip and blade friction, 

If the efficiency is not equal to 85 per cent. of the power, then 
it is quite an easy matter to increase the speed of the turbines to 
meet the demand. Undoubtedly it would increase the percentage 
of slip ; but, on the other hand, it would augment the value of 
the pressure effect on the blades, and as, practically, 58,305 horse- 
power would constitute ‘the driving power, the increased revo- 
lutions would provide the difference of power to meet the internal 
conditions. 

Should the Lusitania attain an average speed of 25 knots y er hour, 
with 68,000 indicated horse-power, which she is quite likely to do, 
then it is quite probable that the reason for the disparity between 
the two designs will be traced to a finish, thereby getting nearer 
to a clear understanding of how the ‘science of shipbuilding and 
engine power may be resolved into a law. 

Coventry, June 12th. JOHN Batey. 


IRISH LIGHT RAILWAYS. 


Sirk,—Permit me to refer to the leader under above fitle which 
appeared in your issue of 22nd instant. 
fou are so invariably right that your readers have learned to 
accept your views without question, and it is largely for this 
reason that I venture to enter a strong protest against some of the 
statements contained in the article. ad it appeared in some 
obscure print my directors would have allowed it to pass unnoticed, 
but they are naturally anxious that-a journal so influential as yours 
should not mislead its readers, however unwittingly, in such a 
wholesale manner without an attempt being made at correction. 

With the view that the Board of Trade might with advantage 
relax some of its rules in order to encourage the cheaper construc- 
tion and simpler working of light railways I have no quarrel. The 
subject is an interesting one, and much might be said on both 
sides, What I wish to traverse is the statement that the main 
tenance of the Donegal light railways is poor, and the engines and 
rolling stock neglected, and that the condition of the ironwork of 
the bridges poiuits to great neglect and want of funds. Those 
responsible for the control of the Lough Swilly railway would 
very much like to know the source fromm which such wholly 
inaccurate information came. The maintenance is fully up to the 
standard of broad-zauge practice. A permanent-way staff on the 
basis of one man to the lineal mile is kept constantly employed, 
and, in addition, a flying squad for new and emergency work, 
whilst the regular and systematic expenditure on the maintenance 
of the engines and rolling stock by both companies shows that 
there is neither neglect nor want of funds in this connection. 

My company employs two gentlemen—one an M. Inst. C.E., and 
the other an M. Inst. M.E., both with large railway experience in 
England and Ireland—to take charge of the permanent way and 
locomotive departments respectively. 

As regards our bridges, Although the Burtonport railway is 
only three years open for tratiic, one-third of the ironwork of the 
new bridges has been repainted, and although this should not have 
been necessary, it indicates the efficiency of the maintenance. 
Both the Donegal Railway Company and the Lough Swilly Railway 
Company have short trunk lines originally built, over thirty years 
ago, on the broad-gauge system, but afterwards altered to the 3ft. 
gauge, and both are dividend paying lines. 

My own company has paid 7 percent. on the small original capital 
of the line for the past seven years. 

No doubt the traffic on the extension lines, built out of the 
public funds under Mr. Balfour’s Acts of 1889 and 1896, is sparse 
and quite insufficient to yield an adequate return on the capital 
expended, but the parent companies and the Government are very 
well satisfied when they pay working expenses, which they 
invariably do. As a result the former have the extension railways 
as feeders for the main line, and the Government has a return in 
the commercial and social advantages conferred on the congested 
districts and the contentment and prosperity that follows the 
opening up of a country by railway communication. 

Again, it is quite a mistake to say that the three trains per day 
each way run on these railways are in excess of the requirements 
of the traffic. My company when it began to work the Burtonport 
line attempted to carry on the trattic with two trains per day, but 
found it impossible to do so. A three train service had to bo 
arranged for, and the rolling stock provided by the Treasury being 
for a two train service only, this company had to make good the 
shortage out*of its own resources, and has so far been unable 
to get any recoupment or other assistance from the Government in 
that connection. 

It was also found that the engines provided by the Board of 
Works for the Burtonport line were inadequate in number and 
deficient in power, and this gave rise to a good deal of trouble and 
much complaint in the early history of the extension. 

All this is, however, another story. At the same time it may be 
interesting to mention that this company recently fut on the line the 
firs. two narrow-gauge tender engines to be used in this country. 
These are 154in. cylinder, eight-wheeled coupled tender engines, 
the total weight of engine and tender being 50 tons. They run 
150 miles per day, giving splendid results, and their working in no 
way differs from main line practice. 

I enclose copies of our last two half-yearly reports, from which 
you will see that 68-2 per cent. and 69-4 per cent. of the receipts 
was spent in working and maintenance, and that the receipts per 
train mile were 2s. 4-7d. and 2s. 7-/d., and the expenditure 
1s, 7-6d. and 1s. 9d. per train mile respectively. 

On our two extension lines—both the Carndonagh and the 
Burtonport—there was a profit in working for division with the 
Treasury, and this represents the small interest earned by the free 
frant. 

My company welcomes inquiry both into the working and the 
finance of the system; and I might say the same for the Donegal 
line, except that they have now been taken under the wing of the 
Midland of England and Great Northern of Ireland jointly, and 
are on that account perhaps indifferent to criticism. 

ANDW. SPENCE, Secretary, 
Lough Swilly Railway Company. 
Londonderry, June 29th. 
(For Continuation of Letters see page 18.) 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the 
Admiralty :— 
Engineer Commander.--E. Cornish, to the Powerful. 
Engineer Lieutenants.—W. H. Crichton, to the Pegasus; A. 
Brown, to the Vivid, for the Kennet; A. W. Coleman, to the 


Powerful; and H, C, D, Barker, to the Canopus, 
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OPENING OF THE GREAT WESTERN'’S NEW 
MAIN LINE. 


By CHARLES Rous-MARTEN, 

On Friday last there occurred the most important event 
in the modern history of the Great Western Railway. A 
new main line, connecting London with Exeter, Ply- 
mouth, and the Far West, was formally opened. It is no 
exaggeration to call the line a new one or a main line. 
True, a series of short branch-lines has long existed, 
serving various couutry towns and villages in Berkshire 
and Somersetshire, and only a comparatively short length 
of new line was needed to connect them. But that 
process of construction has now given the Great Western 
a fresh route, 20 miles shorter than before, from London 
to Exeter and Plymouth, combined with a far better road. 
Such sources of possible delay as the important junctions 
at Didcot and Swindon and Wootton Bassett, the Box 
and Wootton banks—each at 1 in 100, and extending for 
34 miles in all—the bad slowing through Bath and round 
Bristol. all are avoided, and the distance from London to 
Taunton and all places westward of that station, is 
shortened by almost exactly 20 miles. Noristhisall. By 
the new opening, the Great Western has been placed in a 
greatly improved position as regards its competitor for 
the Far-Western traffic. Hitherto the distance from 
London to Exeter has been 193} miles by the Great 
Western vid the Bristol Avoiding line; 171} by the 
London and South-Western, the latter having the ad- 
vantage by 22 miles, but with the discounting drawback 
of far heavier gradients west of Salisbury. By, the new 
route the Great Western distance is reduced to 173 miles, 
still with far easier grades than those of the London and 
South-Western. One immediate result is seen in the 
fact that, although full speed cannot yet be run over the 
newest of the fresh construction, the Great Western is 
able this month to book its expresses from London to 
Exeter in 3h. 3min., 3h. 5 min., and 3h. 8 min. respec- 
tively, whereas 3h. 25 min. was previously the quickest 
time by the Great Western, and 3h. 15min. by the 
London and South-Western. And even now the Great 
Western has two miles farther to go than its rival. 

Briefly, it may be explained that travelling from London 
by the Great Western’s new route, the old line is used as 
far as Reading, 36 miles. Here the new route turns off 
to the left, using the old branch from Reading to Hunger- 
ford. By means of the short modern connections which 
have linked up Newbury, Hungerford, Savernake, Patney, 
Westbury, Frome, Castle Cary, Langport, and Taunton, a 
through main line is obtained from Reading to Taunton, 
with a distance of 107 miles, as against 127 miles by the 
old route vid Bath. Thus, after the old familiar line has 
been left at Reading, it is not rejoined for nearly 130 
miles. The gradients of the new route are, as a rule, very 
moderate, the only hard length being about three miles 
near Witham, where the grades are steeper than 1 in 200, 
and there are bits of 1 in 82 and 1 in 83 for about a mile. 
So it is a distinctly easy route. 

It was decided to open the new main line on Friday 
last by running a special non-stopping train from Padding- 
ton to Plymouth, and a similar return train from Plymouth 
to Paddington, both on the same booked timing that will 
be given to the best regular expresses on and after the 
21st inst. By the courteous invitation of the general 
manager, I was present and took full notes of the journey. 
The down train was timed to leave Paddington at 
9.30 a.m.; to pass Exeter at 12.33 p.m., and-to reach 
Plymouth North Road at 1.40 p.m. The up train was to 
leave Plymouth North Road at 4.20 p.m., to pass 
Exeter at 5.30 p.m., and to arrive at Paddington at 
8.30 p.m., these being tlhe booked times for the summer 
limited express between London and Cornwall, which will 
begin to run on the 21st inst. The special train com- 
prised seven eight-wheeled vehicles, including two 
restaurant cars, and the total weight, empty, behind the 
tender is given to me officially as 193} tons. Including 
passengers, staff, and stores, the total weight was slightly 
over 200 tons. 

The engine which took the down train was No. 2902, 
one of a new batch of ten recently out of the Swindon 
shops, numbering 2901-2910. No. 2902, which was 
designed by Mr. G. J. Churchward, the able locomotive 
superintendent of the Great Western line, is virtually 
identical with No. 100, William Dean, in her present 
shape, or No. 171, Albion, in her original shape, viz., as 
4-6-0, instead of 4-4-2, as at present. Or I might say that 
No. 2901, &c., are practically the same as Nos. 98 and 
173-178. The sole difference of any moment is that her 
boiler is coned throughout its entire length instead of the 
coning or outward “tapering” beginning about half way 
along the barrel, and extending thence to the fire-box. 
In other words, it has an “extended wagon-top” boiler, 
instead of a‘ wagon-top.” The cylinders, placed outside, 
are 18in. in diameter, with a 30in. piston stroke; the six- 
coupled wheels are 6ft. 8in..in diameter, and the weight 
of the engine in working order is 70 tons, exclusive of 
tender. 

The “dead” start was made in Paddington Terminus 
at 9.32°4, and from the platform at 9.32°44. Speed was 
rapidly attained, Ealing Broadway, 5} miles, being 
passed in 7 min. 9 sec. from Paddington platform, and 
West Drayton, 13} miles, in 14 min. 6 sec., while the 
74 miles from Ealing to West Drayton occupied only 
6 min. 57 sec. The time from Paddington platform to 
passing Slough, 18} miles, was 18 min. 45 sec.; to 
Maidenhead, 24} miles, 23 min. 58 sec.; and to Reading, 
86 miles, 33 min. 58 sec., or from the dead start, 
34 min. 38sec. I may add that the 113 miles from 
Maidenhead to Reading, almost all on a continuous 
though slight ascending grade, with a slack to 15 miles 
an hour at the latter station, occupied precisely 10 minutes, 
representing an average rate of 70°5 miles anhour. This 
would seem to be a convincing answer to those who still 
believe that six-coupled express locomotives are deficient 
in swiftness. At Reading, as I have said, we slowed 
down. This wasfor the curve to the left by which the 
old Hungerford branch—now become the first length of 





the new main line—is entered upon. The running con- | In connection with this latest movement in the direc- 
tinued to be very smart, and at the same time admirably | tion of shortening transit times, the question of high speed 


steady. Newbury, 53 miles, was passed in 51 min. 6 sec. 


J | has been brought to the front with painful prominence 
from the Paddington platform; Hungerford, 614 miles, | 


by the recent disaster on the rival London—Plymouth 


in 60 min. 45 see.; Savernake, 70 miles, in 67 min. 20sec.; | line, the London and South-Western, whose “ Ocean 


Patney, 81 miles, in 76 min. 32 sec.; Edington, 904 miles, 
in 85 min. 1 sec.; Westbury, 944 miles, slackening, in 
88 min. 58 sec.; Frome, 100} miles, in 95 min. 16 sec.; 


Special” booked to run from Devonport to Waterloo— 
230 miles—in 4h. 20 min.—i.e., at an average rate of 
53 miles an hour—when passing through Salisbury new 


Witham, 105 miles, the same distance as from King’s | station at full speed—probably at a rate of between 60 


Cross to Grantham, in 100 min. 25 sec.; and Castle Cary, 


hour. 


Here we entered upon one of the newly-made lengths, | 


0 Gri !' | and 70 miles an hour—suddenly left the rails and was 
115} miles, in 108 min. 12 sec. It will be observed that | 
our average speed to this point was just 64 miles an | 


totally wrecked, deplorable loss of life attending the 
disaster. At present the cause of the Cerailment is 
absolutely unknown, but appearances point to some 
hidden flaw in a wheel or axle, or in the permanent way. 


and had to slow down several times to 25 miles an hour; | The truth has yet to be ascertained. Unfortunately, 


nevertheless the 125} mile-post was passed in exactly | 


ten seconds under the two hours from Paddington plat- 
form, or in 2h. 30sec. from the “dead” start. The 
144 miles of new road from Castle Cary to Langport 
occupied 18 min. 38 sec., and the other 8 miles from 
Langport to Cogload Junction, where the old main line 
is rejoined, 12 min. 46 sec.; Taunton, 143 miles from 
Paddington by the new route, 163 by the old one, was 
passed at full speed in 144 min. 40 sec.—2h. 23 min. 40 sec. 
from Paddington, and then came the ascent of the one 
remaining “pinch” between London and Exeter, the 
Wellington bank. No. 2902, however, made very light 
of it, covering the 5 miles 5 chains between Norton Fitz- 
warren and Wellington in 4 min. 52 sec., and the final 
3} miles from Wellington to Whiteball summit in 
4 min. 13 sec., the absolute minimum at the top of the 
long rise at 1 in 80 to 1 in 90 being exactly 45 miles an 
hour. The 11 miles from Taunton to the summit took 
only five seconds over the even number of minutes, viz., 
11 min. 5 sec. This was certainly a very fine achieve- 
ment by Mr. Churchward’s new engine. 

At this point we were so much in front of booked time 
that we had to “ease down” the rest of the way, but, 
nevertheless, passed Exeter at a walking pace, 2 h. 
57 min. 12 sec. from the Paddington platform, or 2 h. 





57 min. 52 sec. from the dead start. The remainder of 
the run over the old road to Plymouth calls for little | 
comment, being made wholly under very easy steam, so | 


that the time taken from Exeter to Plymouth North | 


toad was as much as 75 min. 23 sec. for the 52 miles, | 
which length has been done in 14 minutes less, going the | 
same way. Accordingly the full time from Paddingtor | 
to Plymouth was 4 h. 23 min. for the new shortened | 
distance of 225} miles, as against the former 2453 miles. | 
{t will be remembered that the Prince of Wales’ special | 
three years ago accomplished the run by the older and 
longer route in 3 h. 53 min., so it will be seen that the | 
Great Western has still a good deal in hand when it | 
shall be deemed desirable to accelerate. Apart from the | 
necessary slowing over the new part of the road and the 
easing down on the latter part, the run was a very smart 
one, reflecting credit upon everyone concerned. The 
steadiness and smoothness of the travelling were perfect. 

For the return journey, engine No. 104, one of the two 
newer and Jarger French locomotives of the “ Atlantic,” 
or 4-4-2 type, with 6ft. 8iri. coupled wheels, designed by 
Monsieur du Bousquet on Monsieur A. G. de Glehn’s | 
balanced four-cylinder compound syste, was used, Rolfe | 
being the driver. The load was reduced by 50 tons, as | 
the visiting German editors who travelled*by the down | 
train had left at Plymouth, and so two vehicles were gut 
off. The load behind the tender was thereforea little 
over 150 tons. No. 104 soon gave proof of her mettle, 
ascending the dreaded Hemerdon incline—2} miles at 
1 in 42 continuously—at a sustained minimum speed of 
exactly 30 miles an hour, the best I have ever recorded 
on that bank, better even than the feat of No. 3440, 
City of Truro, on the same bank when with a slightly 
less load the minimum rate was 28 miles an hour, 
which I considered excellent work. The later mile at 1 
in 40 and 41 was “rushed” at a minimum speed of 34 
miles an hour—also a very fine performance; but then 
there was easing down to avoid reaching Exeter too 
early. As it was, we passed punctually at 5.30 p.m. at 
greatly reduced speed. Then came another remarkable 
feat. From a dead slow start at Exeter, No. 104 ascended 
the 20-mile bank to the Whiteball summit in the unprece- 
dented time of 19 min. 23 sec. The speed was steadily 
maintained uphill, even up the 2} miles of 1 in 115, at 
over 60 miles an hour until just before the summit, when 
it temporarily dropped to 56°3, recovering immediately 
afterward. The engine was worked full compound all the 
way. The Wellington bank was descended at a rapid 
rate, the 11 miles from Whiteball to Taunton occupying 
only 8 min. 37 sec., and Taunton being passed in exactly 
28 minutes from Exeter, a distance of 30} miles, while 
Cogload Junction—36 miles from Exeter—was reached in 
324 minutes. Here we had to slow down for the new 
road, which was passed over at a very cautious pace. 
When, however, we got on to the old road east of Castle 
Cary, we again made good progress, and the six-mile rise 
from CastleCary to Witham summit—which has a mile in 
lin 101 to 1 in 106, a mile at 1 in 93 to 1 in 97, and a mile 
at 1 in 8land 1 in 88—was ascended ata minimum of 52°8 





miles an hour, the time between the two stations—Castle | 
Cary and Witham—being only 10 min. 32 sec. for the dis- 
tance of 9miles. Thenceforward the running was somewhat | 
leisurely, the 70} miles from Witham to Reading occupy- 
ing 78 min. 7 sec., and the 36 miles from Reading to 
Paddington 35 min. 14 sec. The total time from Plymouth 
North Road to Paddington was 4 h. 22 min. 29 sec. from 
dead start to dead stop, 4 h. 21 min. 31 sec. from platform 
to platform. The travelling again was absolutely smooth | 
and easy. | 

It will be seen from these notes that the running was | 
extremely fine whenever the engine could be fairly “let | 
out,” as was also the case on the down journey. So soon 
as the respective lengths of new road shall have 
thoroughly settled down, no difticulty whatever will be 
experienced in running between Paddington and Exeter | 
in 2 h. 45 min., or between Paddington and Plymouth in | 
3h. 50 min., if this shall be deemed desirable. | 


numerous irresponsible and ill-informed writers, in some 
non-technical journals, have jumped instantly to the con- 
clusion that because the speed was undoubtedly high, 
therefore the speed must have been the cause of the 
derailment, and have rushed headlong to the deduction 
that consequently high speed must needs be dangerous 
and improper, and ought to be strictly prohibited. 

For that assumption and deduction alike there is not 
even the slightest shadow of foundation. I think I may 
claim to have had more experience on this head than 
most other engineers, and to have made more special 
speed experiments in various parts of the world than the 
majority of my brethren, at any rate. Now I do not 
hesitate to assert—writing with all due sense of responsi- 
bility—that there is no peril whatsoever in high speed per 
se. If the road and rolling stock be suitable and in good 
order, a train may be safely run at any speed at which 
it is possible for any locomotive to haul it. I have 
travelled over and over again with trains or on engines 
that were experimentally driven as fast as they could 
possibly be made to go. And not only am I yet alive 
and uninjured to tell the tale, but, also, I aim able to say 
that on all these occasions there was a marked diminu- 
tion of oscillation as the higher rates were reached. I 
have accumulated many records of speeds exceeding 
90 miles an hour, and in one instance a maximum cf 
102°3 was unmistakably touched on a falling grade. In 
all these cases the motion was as if the train were gliding 
upon runners over the smoothest ice. Indeed, cn ore 
occasion when the speed of 90 miles an hour was exceeded, 
a high official of the railway who was with me exclaimed 
that we were slackening, being deceived by the enhanced 
smoothness of the movement. Over and over again I 
have had a similar experience. It is at the moderate 
speeds, such as 50 to 60 miles an hour, that the greatest 
oscillation—if any—is met with, and this often gives, even 
to experts, and especially at night, the erroneous 
impression of excessive speed. 

As I have already remarked, a road and rolling stock 
both suitable and in good order must be postulated in 
asserting the safety of high velocities. A too sharply 
curved road would not be suitable. I have not before me 
at the moment the precise radius of the Salisbury 
Station curve, but I have no reason whatever to suppose 
that it is of too great sharpness to warrant high speeds 
being run over it. Two years ago, just after these 
“ Ocean Specials” were started, I went down to Plymouth 
by express invitation to test their working.* On that 
occasion the “record” was set up, the journey from the 
Stonehouse Junction start to Waterloo being accomplished 
in 4 h.3 min. 11 sec. to the dead stop, or in 4 h. 1 min. 30sec. 
from Devonport Station. The load then was identical 
with that of the train wrecked last Sunday, and the 
locomotive was virtually of the same type. We 
ran through Salisbury practically at full speed. We 
were going at 75 miles an hour just westward 
of the station, and if we slackened at all—which was 
not perceptible—we certainly were not doing much, 
if anything, below 70 miles an hour. Yet we passed with 
perfect smoothness and steadiness round that curve about 
which there has been so much hysterical rant. Whether 
the road and rolling-stock were in good order on Sunday 
last, I am at present unable to say. It is, of course, 
quite conceivable that there may have existed some 
latent and undiscoverable flaw somewhere—like that 
whieh, after forty years of safety, caused the collapse of 
Charing Cross Station—but this has yet to be ascertained. 
The great point now is for the public to be reassured and 
made clearly to understand that no danger whatever 
exists in the high speeds that are run now-a-days, but, on 
the-contrary, enhanced safety is often secured, as in the 
case of the St. Neots and Bytham accidents, when the 
high speed—70 miles an hour—caused the trains to glide 
over the weak rail in the one case, and the unsettled road 
in the other, as does a skilful skater over thin ice, so that 
each train, excepting only the last coach, escaped, whereas 
at a slower speed both would have been totally 
wrecked. Given the conditions above postulated, the 
highest modern speeds are entirely consistent with safety. 








THE JUNIOR INSTITUTION OF ENGINEERS 


For the summer meeting of this Institution this year, 
Manchester and district, with headquarters at Southport, 
has been selected. On Saturday, 14th July, the members 
will be received at the Town Hall, Southport, by the 
ex-Mayor, Mr. Councillor Trounson, and will inspect the 
Corporation’s gas and electricity estates and tramway depot. 
The Lord Mayor ef Manchester will receive them at the 
Town Hall, Manchester, on the following Monday, and visits 
will be paid to the Municipal School of Technology, the 





| works of the British Westinghouse Electric and Manufactur- 


ing Company, and the calico printing works of Messrs. S. 
Schwabe and Co. An excursion to Scarisbrick for a visit to 
the hall takes place on Tuesday, and on Wednesday the 
National Gas Engine Works, at Ashton-under-Lyne, are to 


| be inspected in the morning, and the Tudor Mill and Atlas 


Mill in the afternoon. Thursday will be devoted to places of 
local interest at Southport, and Friday the members visit 
Wigan for an inspection of a colliery and a cloth-weaving 
factory. In the evening the Institution’s summer dinner 
takes place at the Queen’s Hotel, Southport. 


See Tur Encrseer, April 29h. 1:04. 
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THE ARMSTRONG COLLEGE, NEWCASTLE-ON- 
TYNE. 

DurinG the course of a short visit to the North of 
England early this month his Majesty the King will 
formally open, on July 11th, the new extensions to the 
Armstrong College, Newcastle-on-Tyne. The buildings 
which now form the Armstrong College—originally 


founded on 24th October, 1871, by the University of | 








designed in plan to provide the precise accommodation 
which experience has suggested to the staff and council ; 
and although the character of the old buildings erected 
nineteen years ago has not been allowed to dominate the 
latest scheme, consideration has been given to ensure 
that the whole shall agree architecturally in style. The 
south and west boundaries are enclosed by tall wrought 
iron railings, that on the west being divided by panelled 
and moulded stone pillars, broken at two points by wide 
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Durham, jointly with the North of England Institute of! gates. The carriage drive is semicircular in form, and 
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ARMSTRONG COLLEGE—GROUND PLAN 


Mining and Mechanical Engineers—have been erected 
at three different periods, and make up the four sides of 
an irregular figure. The first block, the foundation stone 
of which was laid by the late Lord Armstrong on 
June 15th, 1887, comprises the physical and chemical 
laboratories, and was opened by H.R.H. the Princess 
Louise on November 5th, 1888. The second block, to 
the east and south, accommodates the engineering 
laboratories, drawing and lecture-rooms and the School 
of Art, and was opened in October, 1894. The third block, 
just recently completed, forms the north-western side of 
the quadrilateral, on which the plan is based, and pos- 


leads to the main entrance, which occupies the lowest 
stage of the “ Sir Lowthian Bell” tower, and is placed in 
the centre of the west elevation. This entrance gives 
access to a spacious vestibule hall, communicating by 
means of corridors with the north and south wings, with 
the principal staircase, and with the large lecture and ex- 
amination hall. The outer entrance is placed under an open 
portico and the entrance hall, 23ft. in width, is arranged 
in two bays. The northern half of the ground floor is 
occupied by the principal’s room, the Council room, the 
junior staff room, and the students’ common room. The 
Council room is a very fine apartment, and measures— 
including a large square 
bay at one end and a deep 
recess at one side—about 
40ft. by 30ft. Adjoining the 
Council room is the staff 
room, and beyond, and 
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sessess, inclusive of the “Sir Lowthian Bell” tower, a 
frontage of some 300ft. towards the new Queen Victoria- 


| 


road, and looking over the Leazes, a public common of | 


Newcastle-on-Tyne. The approximate cost of the first and 
second blocks was £20,000 each, but taken together, they 
do not equal the floor area, or the cost of the latest building 
scheme, which, including the administrative apartments, 


the great hall, library, electrical engineering, botanical, | 
| convocation and for examination and lecture purposes. 


and zoological laboratories, kc., represents an outlay of 
about £60,000. The building to be formally opened by 
his Majesty is four storeys in height, and has been 


| ment. 
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ARMSTRONG COLLEGE—FLOOR PLANS 


occupying the north-west angle of the building, is 
the union or students’ common room. On the south 
side of the main entrance is the general office, with 
strong and store rooms; the secretary’s office, a minor 
committee room, and the electrical engineering depart- 
Beyond the main staircase is the public lecture 
and examination hall, accessible by corridors on the 
north, south, and west sides, and intended for use during 


The hall is 70ft. by 50ft., and, with a small gallery at the 
south end, accommodates about 750 persons. 


ae 


The lecture and examination hall is lighted by a series 
of two windows set over the dado and divided by two 
moulded transomes, the mullions being wrought in the 
shape of columns with moulded capitals and bases. 
From the middle of the ceiling depend two large electro- 
liers, and at the sides ten smaller ones, all specially 
designed. The floor is of oak boards in narrow widths, 
together with a platform of the same material. Below 
the great hall, and lighted from the quadrangle, is a 
refectory, or dining-room for students, a dining-room for 
the staff, and the usual kitchen offices, together with a 
range of lockers and lavatories. During recent years the 
mechanical and electrical sides of engineering at the 
Armstrong College have been developed side by side, 
and the plants have not, as at other similar institu- 
tions, been entirely separated, as advantage has been 
taken of the extensive use made of electricity for lighting 
and power purposes at the College to place the central 
electrical power-house in close proximity to the boilers in 
the engineering department. Owing to a lack of the 
necessary funds, it has not been possible to establish a 
new building devoted exclusively to electrical engineering, 
but a suite of seven large rooms, with a floor area of about 
10,000 square feet, has been set aside in the new building 
for this branch of study. 

On the ground floor there is the junior laboratory, a 
well lighted room, which contains two sets of machines 
built by the Westinghouse Electric and Manufacturing 
Company. Each set consists of four machines, two 
motors and two generators, in line on one bed-plate, each 
machine being of about 6 kilowatts. The switchboards 
for these sets are by J. H. Holmes and G@ompany, 
Limited, of Newcastle-on-Tyne, and contain all the neces- 
sary starters, rheostats, and instruments. In this labora- 
tory there is also the central board, from which leads are 
taken to every part of the building, and for all the experi- 
mental tables. Opening off this laboratory is a lecture 
theatre, 40ft. by 27ft., provided with demonstration table 
complete, and capable of seating 120 students. Below 
the junior laboratory are situated the alternating and 
research laboratories, photographic rooms, and, in an 
excavated annexe, a battery of secondary cells. A lift 
runs from the top of the building to the bottom, and it is 
made sufficiently strong for the conveyance of heavy 
machinery, being capable of carrying up to four tons 
weight. There is also an extensive system of underground 
corridors for use in connection with special experiments. 
The machines in the senior laboratory consist of a motor 
generator of 30 kilowatts capacity by the General 
Electric Company, of Schenectady, and comprising a direct- 
current motor coupled to a single-phase generator of the 
revolving field type, the armature coils of which are so 
arranged that they can be coupled in series or parallel. 
There is also a three-phase set by Messrs. J. H. Holmes 
and Company, of Newcastle-on-Tyne, the continuous- 
current motor and three-phase generator being mounted 
on the same bed-plate, which also carries a three- 
phase induction motor and direct-current generator 
for taking up the load. There is also a belt-driven 
6-kilowatt, six-pole double-current generator, presented 
to the College authorities by the Sunderland Forge and 
Engineering Company, Limited. 

On a mezzanine floor is the standardising laboratory 
containing an Addenbrooke testing set, oscillographs, «ce. ; 
a photometric room, 120ft. in length, fitted with Wright's 
National Physical form photometer benches 12ft. in 
length ; Harcourt’s pentane standard, a Simance-Abady 
flicker photometer, and a Lummer Brodhun photometer 
for lamp testing. The floor space is capable of being 
divided into various light-tight compartments by means 
of curtains. . 
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The electrical engineering laboratory is being fitted 
with all varieties of electrical measuring instruments for 
instruction and research, at a total cost of about £3500. 
The laboratories in this department will accommodate 
some sixty day students working at the same time. On 
the first floor is the library, 60ft. by 45ft. with two large 
bays on the side towards the Leazes. Large double 
doors open into the north and west wings. The remainder 
of this floor is occupied by lecture-rooms for mathematics, 
literature, and naval architecture, kc. On the second 
floor are two botanical laboratories, with a research room, 
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lecture, professors’, preparation and dark rooms. 


bacteriological investigation, and electric response in 
plants. In the southern half of the second floor are 
lecture-rooms for history, literature, and languages, and 
a number of small rooms for professors. On the third 
floor is the zoological department, comprising a large 
laboratory, 36ft. by 31ft., and a combined museum and 


i 
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In the 
botanical department there is a good set of apparatus for 
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a passage communicating with the circular staircase. 
Ascending thus to the second floor, a passage gives access 
to three lecture rooms intended for the department of 


agriculture, and three others used for physics, one being | 


a dark room for optical experiments. 

The south-east and south-west wings of the Armstrong 
College form together two sides of the quadrangle. They 
comprise a large central tower and the chemical lecture 








NEW LECTURE AND 


laboratory, 72ft. by 34ft., together with a private 
laboratory, lecture, professors’, and preparation rooms, 
contiguous to which are flat asphalted roofs intended to 
receive glass conservatories. 

The principal entrance to the older buildings has been 
at the north-west extremity, where a door leads to a 
circular staircase contained within an octagonal tower, 
which forms one of the chief architectural features. On 
the other side the tower opens on to the principal cor- 
ridor, which is carried round the greater part of the 
quadrangle. Beneath is a basement corridor, through 
which passes the main ventilating shaft, carrying the 
exhaust air to the fan, by which the principal portion of 
the building is ventilated. This system of ventilating 
was designed so ‘that the whole of the air in the building 
might be removed each hour, but by means of suitable 
valves the whole power of the fans, each of which has a 
diameter of 5ft., can be concentrated on one room if 
desired. Next the tower is the Herschel physical labora- 
tory, intended mainly for first-year students, and built 
without iron girders and with the tables supported on 
brick piers independent of the floor. The adjoining Arm- 
strong electtical laboratory is similarly furnished, the 
heating apparatus being also constructed of copper. 
Opposite is the women’s common room. From the 
electrical laboratory a door opens into the preparation 
room, and beyond is the physical theatre, accommodating 
200 students, although, at an ordinary meeting, 300 people 
can be conveniently seated. A passage from the principal 
corridor leads to the private room of the Professor of 
Chemistry, which communicates with his private labora- 
tory, beyond which are rooms for gas analysis, a labora- 
tory for advanced. students, and the large chemical 
lecture theatre. Opposite the latter a stone staircase 
leads to the Johnstone chemical laboratory. 

This apartment has a floor area of 4100 square feet, 
and affords accommodation for more than 100 students 
working at one time. The roof is of pitch pine, and rises 
to a height of 30ft. above the floor. Water, gas, and 
vacuum are supplied to the benches, and fume-closets 
and facilities for distillation and evaporation are also 
provided. The equipment of this laboratory—one of the 
finest and most spacious in Great Britain—was provided 
by the executors of the late Professor Johnston, the 
author of “The Chemistry of Common Life,” and after 
whom the laboratory is called. The fire-proof combus- 
tion room and the balance room lie between the laboratory 
and the upper part of the physical theatre. The com- 
bustion room, which looks out upon the quadrangle, is 
open to the gabled roof, and by means of a fire-proof door 
communicates with the gallery of the lecture theatre. 
Crossing this by a gallery is entered the apparatus room, 
above the preparation room, and beyond it there is a 
physical laboratory for advanced students, between which 
and the private room of the Professor of Physics will be 
found the physical lecture theatre, which is entered from 





EXAMINATION HALL 


theatre, along with the whole of the buildings devoted to 
the engineering and art departments. Over the chemical 
theatre are five rooms for private chemical research, and, 
, on a still higher floor, a large room which was previously 
used as the college library. Adjoining this block is the 
great gateway, affording access to the quadrangle, and 
surrounded by four sentinel towers rising to a height ot 
about 96ft., the first serving as a chimney shaft for the 


EXPERIMENTAL 


boilers and metallurgical furnaces, the second as a venti- 
lating shaft, the third as an experimental tower for testing 
| pressure gauges against a column of mercury, and for 
other experimental work, and the fourth affording space 


| for a hoist. The tower contains six rooms on three floors, | 


| presented?® to the College by 
| and Co., Limited, of Hartlepool. It is interesting to 
| note thatithe several parts of the engine and boiler were 


erection having been defrayed out of the surplus of the 

toyal Jubilee Exhibition held in Newcastle-on-Tyne in 
the year 1887. The gateway forms a noble entrance to 
the quadrangle, the roof being groined in stone, with red 
brick filling the spandrels. 

Between the north-east wing and the gateway is the 
boiler-house, the latter containing three large experimental 
boilers of the Lancashire marine and the Stirling water- 
tube types. These supply steam to the engineering de- 
partment for experimental purposes, for heating the 
buildings, and for two engines to which reference will be 
made later. Adjoining the gateway is the metallurgical 
laboratory, with muftle, assay, and other furnaces. The 
engine-room—where, as previously remarked, the elec- 
tricity for lighting and power purposes is produced—is 
adjoining, and occupies the south corner of the building, 
and next to it, forming the ground floor of the south-west 
side of the quadrangle, is the George Stephenson Engi- 
neering Laboratory. In the engine-room are the heavier 
machines, comprising a 50-kilowatt direct-current Castle 
dynamo. rope-driven from a Robey horizontal compound 

| engine, also a vertical compound high-speed set, with 
| Professor Weighton’s special valve gear, direct coupled 
to Brown-Boveri 240-volt direct-current generator of 
50-kilowatt output. This machine has also three slip 
rings for three-phase currents. There is also a 25-kilowatt 
motor-generator set. One machine has a double arma- 
ture, and is capable of being used as a 480-volt motor with 
the armature in series, or 240-volt generator with the 
armatures in parallel. This is coupled to a double-current 
generator giving a 100 volts on the direct-current side, 
and a single or three-phase current on the alternating 
side. In the engine-room there are three switchboards 
by J. H. Holmes and Co., Limited, of Newcastle-on- 
Tyne, for various experimental connections, whilst for 
lighting the building power is available from the mains of 
the Newcastle-on-Tyne and District Electric Lighting 
Company at 100 volts alternating with a frequency of 80, 
and 480 and 240 volts direct current. This supply can 
| be drawn on to the extent of 300 kilowatts if desired. 

The George Stephenson Engineering Laboratory has a 

| length of 123ft. and a width of 44ft., supplemented 
| throughout the greater part of its length by an annexe 
9ft. wide. It is well equipped with experimental engines, 
lathes, testing machines, &c. There are two experimental 
machines, one 5 kilowatt capacity by J. H. Holmes 
and Co., Limited, of Newcastle-on-Tyne, and the 
other of 9 kilowatt capacity by Ernest Scott and 
Mountain, Limited, of Gateshead-on-Tyne, from which 
direct, or one, two, or three-phase alternating current can 
be obtained. These may run together as synchronous 
motors, or can be independently driven by a counter- 
shaft by 20-kilowatt direct-current Siemens motor. 
There is also a small Wilde generator and several small 
single-phase and direct motors and generators. Amongst 
the other engines in this laboratory mention should be 
made of a set of vertical quadruple-expansion surface- 
condensing experimental steam engines. These engines 
are capable of working up to 200 indicated horse-power, 
at 160 revolutions per minute, with a boiler pressure of 
210 lb. per square inch. They are surface condensing, 
and are so constructed as to be capable of being worked 
quadruple, triple, double, or single expansion under any 
required conditions of steam pressure or total expansion 
of steam. The cut-off in each cylinder and the crank 
| axles may also be altered at will. The dynamometer 
is of the hydraulic type, and is fitted with automatic 
recording gear for both the brake horse-power and the 
revolutions in a given time. The small condenser behind 
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STEAM ENGINE 


the low-pressure cylinder is of the “ Contraflo ” ‘pattern, 
Richardsons, Westgarth 


supplied by no fewer than forty-six different firms and pre- 


| and forms the Newcastle memorial of the Jubilee of the | sented to the Armstrong College, and erected under the 


| reign of her late Majesty Queen Victoria, the cost of the 


supervision of Professor Weighton. There is also a vertical 
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testing-machine, capable of testing materials up to 100 


tons in tension, compression, shearing, and cross-breaking, | 
worked by a hydraulic intensifier, and fitted with auto- | 


graphic apparatus for recording the relation between 
stress and strain. The amount of work performed by 
this machine is affirmed to be in excess of that done on 


any other similar machine in Great Britain or Con- | 
tinental Europe. The George Stephenson laboratory of | 


the Armstrong College also contains various other steam 
engines, double cylinder gas engines of 26 indicated 
horse-power, a Parsons turbine motor and dynamo, as 
well as lathes, drilling machines, and other smaller tools. 
Below lies an underground gallery used for photometric 
work, and above is the engineering drawing room, whilst 
adjoiaing it, filling the first floor of the south corner, is 
the engineering lecture room, between which and the 
Jubilee Tower is the mineralogical lecture room. The 
whole of the upper floor of the south-west wing and of that 
portion of the south-east wing which lies to the south of the 
Jubilee Tower is devoted to the study of the fine arts, in- 
cluding all branches of that important work, one of them 
being that of ornamental metal work and enamelling. The 
Armstrong College is an incorporated society, registered 
under the Companies Acts, and the executive of the 
College is vested in a Council, consisting of the Warden 
of the University of Durham, who is President of the 
College, and forty-two other members, five of whom are 


members of the Chapter of Durham, or of the Senate, or | 


of the Convocation of the University of Durham, elected 
out of and by the Governors. Of the others, ten are 
elected out of and by the Governors, and the remainder, 
including three nominated by the Corporation of New- 


castle-on-Tyne, and two by each of the County Councils | 


of Northumberland and Durham, by the other members 
of the Council. The present Principal of the College is 
Sir Isambard Owen, D.C.L., and in making a selection of 
the names of the heads of the various departments, one 
is naturally inclined to turn to those whose spheres of 
labour are more closely associated with the work of 
engineers, and mention should therefore be made of 
Mathematics, under Professor C. M. Jessop; Physics, 
under Professor Hy. Stroud, with Professor A. S. Her- 
schell, F.R.S., as hon. professor; Chemistry, under Pro- 
fessor P. Phillips Bedson; Metallurgy, under Professor 
Hy. Louis: Engineering and Naval Architecture, under 
Professor R. L. Weighton; and Electrical Engineering, 
under Professor W. M. Thornton. The whole of the 
new extensions to the Armstrong College were designed 
by and carried out under the supervision of Mr. W. H. 
Knowles, of Collingwood-street, Newcastie-on-Tyne, and 
to him, as well as to Professor W. M. Thornton, and to 
Mr. F. H. Pruen, the secretary of the College, we have 
to express indebtedness for much valuable data incor- 
porated in this description. 








A NEW SLIDE RULE. 


Tue slide rule under consideration is the invention of Lieut.- 
Col. Anderson, and is designed to meet the requirements of 
those who want to obtain more accurate results than can be 
reached with the ordinary instrument. It is claimed by the 
makers, Messrs. L. P. Cassella and Co., of 11, 13, and 15, 
Rochester-row, Westminster, S.W., to be eight times as 
accurate as the ordinary slide rule length for length. The 
general characteristic and construction of the rule is similar 
to others in that there is a slider working between two limbs. 
Instead, however, of having one single scale on the top and 
bottom limbs, and twoon the slider, the logarithmic divisions 
are marked on four parallel lines on the top limb and eight 
on the bottom. There are also four parallel lines on the 


slider. The top two on an ordinary slide rule are marked 
from 1 to 10 and then from 10 to 100, or, taking the 
first reading as 10, the scale gives 10 to 100, and 100 to 1000, 
and soon. Inthe Anderson rule each scale is only graduated 
to10. In other words, if the scale in the Anderson rule was 
all in one length, as in an ordinary rule, instead of being in 
four or eight rows, one placed under the other, it would be 
eight times the length it now is. The rule isclearly marked, 
the whole numbers being painted red, and the sub-divisions 
in large black figures ; these are again sub-divided. 

Referring to the illustration, it will be noticed that on 
either side of the top scale, and also on the slider, there 
are four columns of bold black figures, which read as 
follows :— 

a. oul 
D be wala oe 9 
Day ek, Gee 
Toc. Se oe Oe 

this table there is an additional 
column of red line numbers, reading — 4; — 3; — 2; 
— 1. These are placed one under the other. They are 
called ‘‘line numbers,’ and are provided to enable the 
position of the decimal point in any calculation to be ascer- 
tained without any mental calculation. Every calculation 
must be worked out with the aid of these line numbers. 
Suppose we take the line number 0. Then the numbers on 
the top scale will represent 1, 1:1, 1-2, 1-3, &c. Had it 
been necessary to use the second ‘‘line’’ number, i.e., 4, 
then the readings would have been 10, 11, 12, 13, and so on. 
Similarly for the last line ‘number 12 he would read, 1000, 
1100, 1200, and so forth. The readings on all the scales are 
treated in this manner. Numbers below unity can be dealt 
with in exactly the same way, Line number — 4 would give 


While on the left of 


| graduations -10 — -11 — +12, &e. Only one column of 
minus line numbers has been provided, and this is given in 
red. However, by always subtracting the constant difference 
| — 4, other columns can be worked out. The use of the 
| line numbers can be most clearly explained by the aid of a 
| few simple examples. Suppose it is required to multiply 3-4 
by 45. The rule, as shown in the engraving, is set for this 
operation, the procedure being similar to that of working the 
ordinary slide rule. The ‘‘1”’ of the slider has been brought 
| to the 3-4 on the upper limb, the 3:4 being in the third line 
from the top. The answer is read off on the top limb oppo- 
site to the 45 on the second line of the limb. Now, to obtains 
| the answer we look for the line number belonging to 3:4. It 
| is found at the end of the row in which 3:4 appears, and as 3 
| is a unit, the line number will be in the first column, reading 
from left to right, and therefore ‘‘2.’’ The line number for 
45 must be sought for in the “‘ tens ’’ column, i.e., the second 
column. Glancing along the line of the limb in which the 
number 45 appears, the second figure in the ‘‘ line number”’ 
column is taken, i.e., 6. These two numbers are then 
added together, the sum being 8, and the answer will 
| be on the line on the top limb, in which the figure 8 appears 
in the ‘‘ line number column '’—that is row1. The answer 
is 153, and we know it is 153 and not 1°53 or 15:3, or any 
other number, because the figure 8 appears in the ‘‘ hun- 
dreds ’’ column of the line numbers. The rule for multipli- 
| cation may be stated to be ‘‘ the line number of the product 
| is the sum of the line numbers of the factors so long as the 
left index is used. If recourse be had to the right index this 
| sum must be increased by one.’’ In division the line number 
| of the answer is the difference of the line numbers of the 
| dividend and divisor if the left index be read, but this must 
be reduced by 1 when the right index is read. In other 
words, the right index carries a value of + 1 in all operations 
involving multiplication, and of — 1 in all operations involv- 
ing division. Square roots, areas and radii of circles, cubes, 
cube roots, proportion, &c., can all be worked out with equal 
| facility with the aid of this slide rule. The rule will no 
doubt commend itself to those requiring accurate results, and 
presents a praiseworthy solution of one of the objections that 
the slide rule presents to the inexperienced. The rule 
before us is scarcely suitable for the pocket, as it measures 
144 x 24 x §. An unfortunate feature of the arrange- 
| ment is that the hair line on the slider is fin. or so above 
the rules, and parallax interferes with accuracy of reading. 
This position is necessitated by the raised transparent 
triangles at each end of the rule, by means of which the 
rows of figures not immediately adjoining the slider are read. 
With so large a rule the error is small, but we trust the 
inventor may see some way both of removing the objection 
and of providing a rule with the excellent feature this rule 
has and less bulk. 








OBITUARY. 


MR. CHARLES BURRELL. 

WE have to record with regret the death of Mr. Charles 
Burrell, of Thetford, Norfolk, on June 28th, at the age of 
eighty-nine years. 

The business in which he succeeded his father when he was 
only nineteen years of age had been founded in 1770, and 
consisted chiefly of the manufacture of agricultural imple- 
ments, but under the enterprise of Mr. Burrell it was soon 
extended to the manufacture of other classes of machinery. 
Mr. Burrell may be considered as one of the pioneers of the 
introduction of thrashing machinery, he having in the year 
1848 produced the first successful combined thrashing and 
dressing machine. It was exhibited at the Royal Agricul- 
tural Society’s Show at York in that year. At thesame time 
he commenced the manufacture of portable engines. 
the year 1857 Mr. Burrell became interested in self-moving 
engines, and in the following year he commenced the manu- 
facture of the Boydell traction engine, of which many suc- 
cessful examples were built. These were used not only for ordin- 
ary road transport, but also for ploughing and cultivating by 


ANDERSON’S SLIDE RULE 


direct traction. Later on, in 1870, he took up the manufac- 
ture of the Thompson road steamer, and, in the course of 
some years’ successful experience with it, built engines for 
many countries. 

During all this time the design of traction engines 








in 1876, to broaden the scope of their work, which had largely 
increased, and operating under the firm name of Newton 
and Cox. In 1880 Mr. Newton sold out his interest to Mr, 
Cox, who formed out of the old firm the Cleveland Twist 
DrillCompany. Removing to Philadelphia, Mr. Newton laid 
the foundation for the present Newton Machine Tool Works, 
Incorporated, in a little shop in Callowhill-street, with only 
himself and an assistant as the working force ; in this shop he 
designed the first heavy railroad tools, and as the demand 
grew for his various designs he was several times forced to 
seek larger quarters. Mr. Newton was the sole proprietor 
of the works until July 14th, 1897, when articles of incorpo- 
ration were taken out, and the firm became the Newton 
Machine Tool Works, Incorporated, with Mr. Newton as 
president and treasurer. 

His death will be deeply felt, especially by those with 
whom he was most closely associated 1n business, 


MR. LOUIS CASSIER, 


THE appalling disaster on the South-Western Railway at 
Salisbury, in the early hours of Sunday morning last, claimed 
among its victims Mr. Louis Cassier, of the Louis Cassier 
Company, Limited, and editor of the magazine bearing his 
name. 

Mr. Cassier was only just forty-three, having been born in 
Boston, Mass., in June, 1863, and everyone believed and 
hoped that he had many years of active and useful life 
ahead of him. He was connected with several of the learned 
societies in England and in America, being an associate 
member of the Iron and Steel Institute, and an associate 
of the Institution of Electrical Engineers, and of its Ameri- 
can contemporary, as well as a member of the American 
Society of Mechanical Engineers, and an Associate of the 
Institute of Junior Engineers. 

By his wide circle of friends Mr. Cassier will be remem- 
bered chiefly by his personal attributes. He was an interest- 
ing companion, an excellent host, and had one of the 
kindest and most generous natures. Mr. Cassier was not 
accompanied by his wife, whois at present in New York, and 
we believe we are right in pages that the whole engineering 
profession will sympathise with her in her grievous loss 
under such painful circumstances. ‘Mr. Cassier died in 
the infirmary into which he was admitted in an uncon- 
scious state. 








ENGINEERING EXPERIMENT STATION. 


Tur University of Illinois has established an engi- 


| neering experiment station for the purpose of carrying 


About | formations in 





| on investigation work, and also to make studies of pro- 
| blems of importance to the profession, as well as to 
| railway, industrial, and manufacturing interests. 
| believed that this experimental work will result in contri- 
| butions of value to engineering science and to the interests 


It is 


above noted; while, at the same time, the pursuit of the 
investigations will give inspiration to the students and add 
to the educational value of the college of engineering. The 
staff consists of a director and seven members representing 
the different departments of the college of engineering; a 
corps of assistants will give their entire time to the work, 
and special encouragement will be given to any of the 
University instructors who may desire to take up some line 
of research work. ‘The first work undertaken was an investi- 
gation of armoured concrete and the properties of concrete 
affecting armoured concrete construction. This was one of 
the most extensive and systematic investigations on this sub- 
ject ever made in the United States, and it aided in clearing 
up a number of controverted points. The measured de- 
plain concrete beams showed that up to the 
breaking point in tension the modulus of elasticity for 
tension is practically equal to that for compression, instead 
of being one-half as great, as had been assumed by many 
writers on this subject. In reinforced concrete beams the 
action of the steel and concrete during flexure was studied, 


GSR 


and it was shown that the concrete failed in tension at its 
usual breaking limit instead of carrying stress to ten times 


| that limit, as had been claimed by some experimenters, and 


generally had been going through a period of transition, but | 
after this period it seems to have settled into a type which | 
was practically the basis of that now in use, and the firm of | 
Charles Burrell and Sons, which Mr. Burrell founded, has | 
been intimately associated with the production and develop- | 


ment of the modern traction in all its applications. 


_ Mr. Burrell, for some years prior to his death, had prac- | 
tically retired from the business of his firm, which had been | 


converted into a limited company, and the management of it 
has been in the hands of his sons. 

He was a magistrate of his native town, and in private life 
he was held in the highest esteem by a very large circle of 
friends and acquaintances. 


CHARLES C. NEWTON. 


THE death of Mr. Charles C. Newton, president and 
treasurer of the Newton Machine Tool Works, Incor- 
porated, Philadelphia, took place at Bremen on June 
13th. Mr. Newton was born February 9th, 1846, at Cam- 
bridge, Washington County, N.Y., and at the age of 
nineteen he indentured himself as apprentice to the Brooks 
Locomotive Works at Dunkirk, N.Y., spending most of his 
time in the tool room, where the foundation of his successful 
after career was laid. After serving his apprenticeship and 
working in various shops, he returned to Dunkirk in 1875, 
and, in partnership with Mr. J. D. Cox, manufactured twist 


| drills, reamers, cutters, &c., removing to Cleveland, Ohio, 


| 
| 


the added stretch in the steel at this point was clearly shown 
on the diagrams. These investigations are being continued. 
A systematic series of tests of high-speed tools and tool 
steels has also been made, and numerous other lines of 
investigation have been started or planned by the various 
departments of civil, mechanical, and electrical engineering, 
architecture, railway engineering, &c. 








BIRTHDAY HONOURS. 


AmonG the birthday honours which were published on 
Friday last we notice the names of the Right Hon. W. J. 
Pirie, Sir J. J. Jenkins, and Sir James Kitson, Bart. Mr. 


| Pirie, on whom a peerage has been conferred, is well known 


for his connection with the firm of Harland and Wolff; Sir 


| J. J. Jenkins, who is also to be made a Peer, has all his life 





been identified with the Welsh tin-plate trade; while Sir 
James Kitson, who is to be sworn of the Privy Council, is 
head of the Leeds engineering firm which bears his name. 








Tue municipality of Fiume has under consideration a 
scheme for the erection of a large electrical plant for the 
supply of electricity for industrial and domestic purposes at a 
small cost to consumers. Water power will supply something 
like 10.000 horse-power for the purpose at a cost of something 
like £40,000 to £50,000 initial cost, and the work is to be 
carried out within the next two years, 
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RAILWAY MATTERS. 


Tut Eric Railroad management has authorised the | 
immediate electrification of about 35 miles of the line between | 
Rochester and Mount Morris, New York, in accordance with the 
plan to electrify the Rochester division. 


Tux first tramway line in New York was constructed 
in 1833. There are now 1300 miles of lines in that city, carrying 
the population 266 times over in each year. ‘lhe fares are all Se. 
(zkd.) for any distance, ‘‘ Workmen’s fares” on American tram- | 
ways are non-existent, | 

Tue Gaceta de Madrid of 22nd June contains a notice 
to the effect that a concession has been granted provisionally to 
|). Baldomero Rato, representing the towns of Ribadesella, Caravia, 
Colunga, Villaviciosa, and Gijon, for the construction of a railway 
from Ribadesella to Gijon. 


Tut Madras Railway and the Southern Mahratta 
tailway are both falling in for purchase by Government next 
year. It is likely that one or more members of the Railway 
Board will visit those lines during the monsoon, in order to see for 
themselves their condition and up-keep. 


Aut records for railway wagon construction were 
broken recently, when the employés of the goods wagon depart- 
ment of the Pullman shops completed a contract for 1500 cars in 
twelve days. This is 300 more cars than were ever before built 
by one concern in the samme length of time. 


Tue New York Central, the Boston and Maine, and 
the New York, New Haven, and Hartford Railroad Companies 
have agreed upon plans for a union station in Worcester, Mass. 
It is stated that the new building will ba constructed as soon as 
the approval of the plans by the Worcester City authorities has 
been obtained. 


Tue Prussian State Railroads have adopted the Nagel 
system of investigating sensitiveness to colours, instead of the 
Holmgren yarns heretofore used. The railroad physicians are 
required to receive instruction in the methods of this system, and, 
moreover, they must themselves be tested for colour blindness, 
which seems a reasonable requirement. 


A pEspAtcH has been received at the Foreign-oftice 
from H.M. Embassy at St. Petersburg reporting a recent announce- 
ment in the Novo Vremya to the effect that a plan is now being 
worked out for uniting the Finnish railways with the main 
Russian railway system. It is noted that the scheme involves 
the building of a railway bridge over the river Neva. 


For the convenience of travellers from Scotland and 
the Northern and Midland counties of England by the Harwich 
route to the Continent the Great Eastern Railway Company has 
laced a new type of train on the service between Doncaster- 
lense and Parkeston Quay-Harwich. The train is corridor 
throughout, and dining and breakfast cars are provided. 


It has been authoritatively announced that the 
Uruguay Great Eastern Railway will be prolonged from its present 
terminus, La Sierra, to San Carlos, in the Department of Maldonado, 
a distance of about 30 miles. In the south-eastern part of 
Uruguay the country is rugged and broken, and the construction 
of the line will be expensive, costing £7000 per kilometre. 


Box tunnel, on the Great Western Railway, between 
Bath and Coppenan. has been closed to traffic since Sunday. A 
portion of the brick lining has given way at a point about three- 
quarters of a mile from the Box end of the tunnel, which is here 
some 300ft. below the surface. The service between Bath and 
Corsham is completely suspended, and all traffic between Padding- 
ton and Bath has to be conducted ¢/@ Holt Junction, causing a 
delay of about ten minutes. 


Tue construction of a railway to British Central Africa 
is stated on good authority to have been approved by the Portu- 
guese Government, and that construction will probably be com- 
menced within the next year. Such a railway would, says Mr. 
Frei, entirely alter the present financial outlook, lend an impetus 
to local trade, and open up the vast hinterland beyond, which is 
rich in minerals aed agricultural produce, and only awaits the 
advent of a railway to develop rich natural resources, 


Means of transport are greatly lacking in “Paraguay. 
The Central Railway runs from Asuncion to Villa Rica, and has an 
extension to Pirapo, in all a distance of 155 miles, It is thought 
that the company will, however, shortly increase their rolling 
stock, and possibly construct new branch lines. Two concessions 
for railways were applied for during the past year, and a short 
narrow gauge line is being constructed on a large property belong- 
ing to a British company in the Chaco. Experiments are also 
shortly to be made with automobile traction. 


Tue profit-sharing arrangement between the city of 
Paris and the Metropolitan Railway Company seems unique. The 
city built the line, providing, however, track, generating station, 
and equipment at the company’s expense, about two-thirds of the 
total capital expended being paid by the city, which leased the rail- 
way to the company for thirty-five years. The faresare : First-class, 
25e.; second-class, 15c.; and second-class return, 20c. The city 
receives 10c. on each first-class and 5c. on each second-class ticket. 
At the end of the thirty-five years the city is entitled to the rail- 
way, and, if it chooses, to the rolling stock at a valuation. 


A spEctAL cable from its Victoria Falls correspondent 
has been received by the Afriean World, reporting the opening of 
the railway bridge over the Kafue River of the Cape to Cairo Rail- 
way, the first train having passed over. The bridge, which is the 
longest in South Africa, has been completed in the record period 
of five months. It consists of thirteen spans, each 100ft., with 
pillars resting on a bed 16ft. under the water. The Kafue River is 
266 miles north of the Victoria Falls, and the distance from Cape 
Town is 1908 miles. The railhead, however, is now at Broken 
Hill, 347 miles beyond the Falls, the line having been pushed on 
simultaneously with the building of the bridge. 


Wuat is said to be the heaviest passenger locomotive 
ever built has been delivered to the Lake Shore and Michigan 
Southern Railroad. It weighs nearly 190 tons, of which 76 tons 
are on the driving wheels. The engine and tender weigh 403,700 
pounds, and the capacity for water is 7800 gallons, while that for 
coal is 15 tons. This powerful locomotive was designed as a step 
in the development of tonne passenger locomotives on the Lake 
Shore road, which began about seven years ago, as a result of 
which this road has a series of successful designs. The Walschaert 
gear has been generally adopted, because of favourable experience 
in both freight and passenger service. The new locomotive is 
entirely free from untried devices or principles. 


Tur High Commissioner for Southern Nigeria, Sir 
Walter Egerton, has arrived in England in order to confer with 
the Government in conjunction with Sir Frederick Lugard on the 
question’ of the contemplated extension of railways to the 
Niger, the improvement of Niger transports, and other questions, 
In the matter of railway construction the Lagos line from Lagos to 
Ibadan, a distance of 124 miles, isnow being prolonged to Oshogbo, 
63 miles further in the interior, from which place another section 
of 60 miles will bring the line to Ilorin ; and, by a further exten- 
sion of 56 miles, the rails will reach the Niger at Jebba. The 
unofficial members of Council in Lagos have unanimously asked 
that the railway shall be extended at once to the Niger, a work 
for which the Colony is prepared to raise a loan. It is estimated 
that £700,000 will be required to complete the railway system of 





Southern Nigeria to the Niger at Jebba, 


NOTES AND MEMORANDA. 


Buritisn tonnage through the Suez Canal last year 
decreased 476,988 tons, as compared with 1904, while German 
tonnage increased 143,923 tons, 


Tuar all common metals and rocks have an internal 


temperature due to radio-activity has been discovered by Professor 


Charles Burton Thwing, of Western Reserve University. The 


| heat thus being constantly generated is sufficient to maintain 


the earth at its present temperature for many millions of years, 
he says. 


Tue hardest metal, with the exception of steel, is 
tantalum, which will scratch glass and quartz. This metal has a 
specific gravity of 12-79, being heavier than lead ; it is white and 
has a crystalline fracture. By the use of the electric furnace 
Moissan has succeeded in producing metallic tantalum in the regu- 
line condition. 


A Goop idea of the extent of the cotton industry in 
Lombardy may be gathered from the fact that the total number of 
engines in the cotton mills and factories is 596, with an aggregate 
horse-power of 38,701. Of theengines 340 are steam, 195 hydraulic, 
6 gas, &c., and 55 electrical. The total number of boilers is 559, 
The workpeople employed number 63,267. 


Arrer the ceremony last week, when Mr. Haldane 
opened the electrical laboratory of the National Physical Labora- 
tory, Sir John Brunner most generously placed the sum of £5000 
at the disposal of the Committee towards the completion and 
equipment of the additional buildings for engineering, metrology, 
and metallurgy now in course of erection. 


In point of numbers the total manufacturing institu- 
tions of St. Louis last year aggregated 2480 and the total capital 
employed amounted to £53,178,277 as compared with £30,102,170 
in 1900, or an increase of £23,076,107, or 76 per cent. in five years. 
The cost of raw material used by manufactarers amounted to the 
sum of £27,515,429 as against £20,378,550, or an increase of 35 per 
cent. over 1900. 


Tests have been made in California to determine the 
relative heating value of crude oil and local coal. One American 
ton of coal was found to be equivalent to 718 lb. of oil. As this 
oil weighs 7-6 lb. per gallon, and one barrel holds 42 gallons, the 
above quantity is expressed as 2} barrels. For locomotive pur- 
poses, where a better quality of coal is used, the requirement of 
oil to equal 2000 1b. of coal is 1037 lb., or 3} barrels. 


UnvER conditions where a weir could not be built, a 
novel way of measuring the flow of an artesian well has been 
devised, says the Jron Age. Forty feet of 10in. pipe was screwed 
into a 90 deg. elbow on the pipe where it came out of the ground, 
and a hand force pump attached toa small hole tapped into this 
pipe. The force pump drew a red aniline liquid from a pail and 
injected it into the stream, where it was carried along with the 
water and at the same rate. By means of a stop watch and the 
known carrying capacity of the pipe the flow of the well was easily 
determined. 


Accorp1nG to the self-recording seismographs of the 
University of San Francisco, and of the United States Weather 
Bureau at Washington, the first shock of the earthquake at the 
former city was felt on April 18th at 1 hour 12 min. 38 sec., and at 
Washington at 1 hour 19 min. 20 sec., Greenwich time in both 
cases, The distance between the two stations is 2435 miles, so 
that the tremor was transmitted 2435 miles in 402 sec., or rather 
over six miles per second. It was propagated to Cheltenham, 
Maryland, at the same velocity, and to Sitka, in Alaska, at the 
rate of 5-6 miles per second. 


In 1829 the first London omnibus was put in service 
by the inventor, George Shillibeer, who had learnt the art of 
building the new vehicles in Paris. He started two vehicles from 
the Yorkshire Stingo at Paddington to the Bank, the fare for the 
whole route being Is., half-way, 6d. In less than nine months 
Shillibeer had twelve omnibuses running from Paddington to the 
Bank. These omnibuses had to contend against much prejudice 
and the existing law, which rendered them liable to prosecution 
for loitering, even when stopping to pick up or set down 
passengers, and this law, at the instigation of the local shop- 
keepers, was frequently put in force. 


REPRESENTATIVES of the Glasgow Corporation have 
interviewed the Postmaster-General concerning the Government 
purchase of the Corporation’s telephone system. The terms which 
Mr. Buxton has offered to Glasgow will result in a loss to the 
Corporation of_ £15,000 on capital expenditure, but they include 
the transfer of all their plant and stores, whereas if the Council 
waited until its licence expires in 1913 the Postmaster-General 
would only take over such of the plant and stores as might suit his 
requirements, the advocates of disposal are recommending that 
the sale be effected now.: Financially, the enterprise is a success, 
it has over 12,000 subscribers, and yielded last year a profit of 
£1500, although the rates are only about one-half the usual. The 
price asked by the Corporation is £305,000. 


THE annual statement prepared by the principal 
accountant to the Mersey Docks and Harbour Board showing the 
number and tonnage of vessels which have paid rates to the Board, 
with the amount of rates and dues received on vessels and goods 
in the two years concluded on the Ist inst., has just been issued. 
The number of vessels has decreased from 26,085 to 25,773, but 
the aggregate tonnage increased from 15,996,387 to 16,147,856 
tons, and the total receipts increased from £1,344,560 to £1,374,042, 
Thus, there were 151,469 more tons, and an increase of £29,481 in 
the receipts. The increasing size of ships is indicated in the 
circumstance that, while there is a decrease of seventy in the 
number of foreign-going steamers paying dock tonnage rates, the 
aggregate register shows an increase of 50,620 tons. 


At the inquest on the body of the seaman, George 
Malcomson, who was killed by the gun explosion on the Essex 
recently, it was stated by one witness that the vessel was engaged 
in stopping a merchant ship, and one 6in. blank cartridge had been 
fired. Talesanen then received the second cartridge, and was stand- 
ing with it about 3ft. immediately at the rear of the gun, opposite 
the breach ; No. 2 of the gun’s crew opened the breach for spong- 
ing before firing the second charge. At that moment there was a 
‘back fire,” caused by the vessel’s steaming ahead, and a con- 
sequent strong head wind. The effect of the ‘‘ back fire” was to 
explode the cartridge in Malcomson’s hand before the gun had 
been sponged out. Malcomson was killed and others were injured. 
The jury returned a verdict of ‘‘ Accidental death.” 


Tue thirty-sixth annual report of the Deputy-Master 
and Comptroller of the Mint, which has been issued as a Blue-book, 
states that during the year 1905 the work of the department, so 
far as indicated by the number of pieces struck, was almost exactly 
the same as in 1904, but there was a considerable decrease in the 
value of the coins produced, owing to the smaller gold and silver 
coinages. The issue of gold coin was less than that of 1904 by 
£4,542,000, while a falling off of about £95,000 in the issue of new 
Imperial silver coin reduced the total issue to £510,491, a smaller 
amount than in any year since 1886. The figures for 1905 were :— 
Gold, £6,500,000 ; silver, £510,491 ; bronze, £100,325; a total of 
£7,110,816. The average price paid for silver bullion purchased 
for coinage was 277,4. per ounce standard, or jd. less than that of 
the metal in the London market during 1905. The average price 
of silver in the London market for the year 1905 was 27}3d. per 
ounce standard, showing a rise of 1,%,d. per ounce as compared with 





MISCELLANEA. 


Last weck’s takings on the London County Council 
steamboats amounted to £1286, and as the Council have to pay 
£3180 out of maintenance account, the loss resulting is about 
£1800 a week. The receipts were £509 less than during the corre- 
sponding week of last year. 


Tur plans for the lengthening of the dry dock at Fort- 
de-France, Martinique, have been sent home, and it is expected 
that the work will be begun this year. The present length of 
120 metres is to be increased to 200 metres. More powerful pumps 
he also to be installed, able t» pump out the enlarged dock in five 

ours, 


Tuer Council of the Institution of Mechanical Engineers 
have appointed their president, Mr. Edward P. Martin, as one of the 
representatives of that Institution upon the Main Committee of 
the Engineering Standards Committee in place of Mr. E. Windsor 
Richards, past-president of the Institution of Mechanical Engineers, 
who has retired. 





In reply to a question asked in the House of Commons 
on Wednesday, it was stated that the prospects of floating the 
Montagu are good, if the weather continues favourable. The local 
operations are under the directions of the Commander-in-Chief of 
the Channel Fleet, and it is not proposed to make any alterations 
in the existing arrangements at present. 


THE town of Honolulu is lighted by electricity, but 
during the past year gasworks have been started and pipes laid in 
many directions, the main ducts being 2in. pipes with a high- 
pressure system. Crude oil is used for fuel in the generation of 
the gas. There is a considerable demand for gas for use in kitchen 
ranges, of which the supply is regulated at each register by a coin- 
in-the-slot mechanism. 


Apart from certain tramway works, there seems little 
ground for encouragement to those desirous of introducing horse- 
less traction into Malaga, says the British Consul. The roads 
here are exceedingly bad, and whilst several of the principal firms 
interested in the question of local transport have considered the 
whole matter thoroughly, in no instance has it been decided to 
replace the present methods, 


Tue Swansea Waterworks in the Cray Valley in 
Breconshire are now completed. The masonry dam will impound 
1,000,000,000 gallons of water when the reservoir is full. The 
total length of the dam is 1250ft., and the height from the founda- 
tions 144ft., whilst the width at the base is 754ft. Froma number 
of streams the water flows in a gathering ground of 2680 acres, and 
the height of the reservoir above sea level is 1000ft. 


THE experiences of the recent earthquakes have forcibly 
emphasised the marked advantages of the short steel stack, which 
is all that is essential with a mechanical draught installation. 
According to the Jon Age, high brick chimneys have proved to be 
sources of danger. Their wrecking on all sorts of buildings in the 
stricken region was no inconsiderable factor in the general destruc- 
tion. There is much to be said for short stacks and forced or 
induced draught. 


THE motor car industry in Lombardy has become very 
important, and is in a flourishing condition, says the British 
Consul. New works have been constructed or are in course of 
construction, companies have been formed, and hundreds of 
cars and motor cycles are in use, besides a fair number of cabs, 
vans, omnibuses, and lorries. Many cars are still imported, and 
there might possibly be a market for others and for heavy 
motor vans or lorries, as well as for motor boats for cargo work 
on the lakes. 


A LARGE reservoir with 450 million gallons capacity, a 
most important addiiion to the public waterworks system of 
Honolulu, is in course of construction, and will probably be in 
working order by the middle of 1907. Honolulu at present obtains 
its water by gravity from mountain water stored in reservoirs and 
also from artesian wells, whence the water is raised by pumps to 
reservoirs and tanks at suitable high levels. With this new reser- 
voir it is expected to have a constant supply sufficient for all 
purposes, without the help of the existing pumping stations. 


On Friday, June 29th, the coastal destroyer Gadfly, 
built by Messrs. John I. Thornycroft and Co., Limited, of Chis- 
wick, made a satisfactory preliminary contractors’ trial on the 
measured mile at the Maplin. This is the first of the twelve boats 
of this new type to make a steam trial, and although the weather 
was very unfavourable, wind and sea both being high, a speed of 
26-05 knots—the contract speed being 26 knots—was, we under- 
stand, obtained, with a load on board rather in excess of that 
which she will have in the middle of the eight hours’ official trial. 
The vessel, it will be remembered, is fitted with Parsons’ turbines 
and oil fuel apparatus, and considerable interest, therefore, 
attaches to the trial. 


Tue Commercial Intelligence Branch of the Board of 
Trade have received from H.M. Consul-General at Antwerp copy 
of a specification issued by the municipal authorities of that port 
calling for tenders for the supply of material and the construction 
of four railway bridges to be erected on the fortification surround- 
ing the new “ Bassins Intercalaires” at Antwerp. The cost of the 
work is estimated at £8920, and a deposit of £400 is required to 
qualify any tender submitted. Tenders should be sent in sealed 
registered envelopes, addressed ‘‘A Monsieur le Bourgmestre en 
l’Hotel de Ville d’Anvers,” and should reach the Hotel de Ville on 
August 2nd. A copy of the specification may be seen at the offices 
of the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, London, E.C. 


Ar ‘Southwark County-court on Tuesday last the 
Coaling Syndicate sought to terminate an award of lds. per week 
made in 1903 under the the Workmen’s Compensation Act, in 
favour of Michael Dwyer, acoalheaver. It was stated that Dwyer 
had a small floating tumour in his right elbow, which he suggested 
was the result of an accident, and incapacitated him from work. 
His employers contended that he had fully recovered from the 
injury; and that the tumour could be removed by an operation, 
which, however, the man refused to undergo. Deputy-Judge 
Layman said the Act did not compel a man to undergo an opera- 
tion, but as a means of inducing Dwyer to do so he would reduce 
the award to ld. per week. If he chose to undergo the operation 
and he was not cured, then he could come back and ask for the 
award to be increased. 


WE are pleased to note that the Motor Union is taking 
steps to prevent the annoyance to the public caused by the use of 
exhaust cut-outs on motor cars. The Union is appealing to manu- 
facturers of cars and secretaries of clubs all over the country, 
pointing out that this is an undesirable contrivance and one that 
is of no practical value on a touring car, and, considering it is often 
the cause of considerable offence to the public, asking the co-opera- 
tion of the firms and clubs referred to to discourage its use. The 
Union suggests that manufacturers should take every opportunity 
of preventing the adoption of this unnecessary adjunct when 
advising their clients, and that the committees of clubs should 
advise their members to refuse to take delivery of cars which are 
fitted with exhaust cut-outs. Advantage is also taken by the 
Union to draw attention in the circular to the objections to 
exhaust pipes which are pointed downwards, and to suggest that 
the influence of manufacturers and clubs should be used to dis- 
courage the downward exhaust in the manner suggested for the 
exhaust cut-out, as there is no doubt that when the discharge is 
carried downwards it tends to intensify the dust nuisance, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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A. B. (Brussels). The address of the firm is the Lead Wool Company, 
Snodland, Kent. 

HustLer.—lIf you will refer to our issue of 22nd June, page 633, you will 
see all about the committee appointe 1 to inquire into the use of auto- 
matic couplings and either ae brakes. These is little doubt that if 
good designs can be found they will be re:ommended for adoptien. 


INQUIRIES. 


DOG BISCUIT MACHINERY. 
Sir,—Can any of your readers give me the 1 ames of some firms who 
make and supply machinery for the manufacture of dog biscuit ? Ss. 
July 4th. 








DEATH. 
On the 28th June, at his residence, St. Mary's House, Thetford, Norfolk, 
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The Salisbury Derailment. 


THE most serious and deplorable accident that 
has occurred on English railways for many years 
happened early on Sunday morning last at Salisbury 
Station on the London and South-Western Rail- 
way. With the facts our readers are already well 
acquainted, but it is desirable to put them on record 
in as few words as possible. The train was a 
small special, conveying a limited number of the 
passengers of the liner New York, who had landed 
at Plymouth, to London. It consisted of three 
large first-class coaches and akitchen car. Its 
total weight behind the tender probably did not 
exceed 120 tons, and it was hauled by one of the 
new four-coupled locomotives—No. 421. A picture 
of a similar engine, No. 415, appears on page 18. 
The train left Plymouth about eleven, and should 
have reached London some four hours and twenty 
minutes later. As it cleared Salisbury Station 
the engine left the line, crossed an intermediate 
road, and dashed into a milk train approaching in 
the opposite direction. It, or part of the train, 
struck also a stationary engine, and finally collided 
with the parapet of a bridge, which brought it to rest. 
That it could do so much is sufficient indication 
that it was travelling at a high speed. It was, 
needless to say, completely wrecked ; twenty-seven 
persons were killed, whilst a number were injured. 
The smallness of the train conduced, no doubt, to 
the large proportion that the injured and dead bore 
to the whole number of passengers, which appears 
to have been only forty-seven. 

Until more information is forthcoming it would 
be fruitless and improper to seek for a definite 
cause for the accident. There are, unfortunately, 
many reasons why a train may leave the rails, but 
until the official inquiry is concluded all that can 
be done is to guess or conjecture. Much has been 
said as to the speed of the train, and the popular 
opinion has spread that it was excessive, and was 
the immediate cause of the accident. It is wiser 
to forbear such hasty judgment. The train is no 
new train running for the first time. It has held a 
position in the London and South-Western time- 
table for more than two years. If anyone will turn to 
THE ENGINEER of April 29th, 1904, he will find on 
page 429 a description by Mr. Rous-Marten of a 
record run made by this very ‘ocean special,” 
hauled by an engine, No. 399, of a similar type to 
that of the ill-fated train of Saturday night. It is 
always run at a high speed, and on parts of the 
road 80 miles an hour is regularly attained. 
That such speeds in themselves have a steadying 
effect rather than otherwise is common experience, 
and it would not be too much to say that few 
passengers are aware how often they approach it. 
At slower speeds there is frequently more oscilla- 
tion, and the inexperienced traveller whose attention 
is enforced by the movement concludes that the 
velocity is excessive. We mention this fact, well 
known to railwaymen, as a warning to those who 
too freely accept the statement of passengers that 
the speed through Salisbury was dangerously high. 
Whether it was above the speed at which the train 
is usually run ‘over this part of the road—always 





and by the evidence of the guard himself. For 
ourselves we prefer to suspend judgment, in view of 
the fact that a broken rail, a broken axle, or an 
obstruction on the road, are causes at least as 
probable as excessive speed. For it must be remem- 
bered that speed alone is not a sufficient explanation 
ofaderailment. It in itself is, only an accessory, 
not a prime agent. This train has probably gone 
safely through Salisbury Station many scores of 
times at a speed as high as that of Sunday morning. 
But if speed alone were sufficient cause for a derail- 
ment, the train should have left the line the first 
time such a velocity was attempted. We have 
therefore to look for some other cause acting in 
conjunction with speed—rolling of the engine; 
unsteady and irresponsible action of the bogie; 
worn flanges; excessive side pressure due to the 
curve of the rails; some obstacle, slight in itself, 
which might have been passed safely at less speed, 
but which was sufficient at high speed to throw the 
wheels off the line; a broken rail; a broken axle ; 
and so on. Something else must be found besides 
high speed, and whether it is discovered or not 
depends upon the facts that remain to tell their 
story, and upon the thoroughness with which the 
inquiry is pressed. And we trust that the inquiry 
will be pressed to the limits. There is no class of 
accidents more disturbing than unexplained derail- 
ments. Faulty signals, a defective bridge, fog 
accidents, a signalman’s or a driver’s error are 
all palpable causes which we can set about 
correcting. But when an engine or a train leaves 
the road,and’ no apparent cause is found, we are 
filled with a vague uneasiness. It would be far 
more satisfactory to know that this deplorable 
accident was due to a broken axle, or to any other 
definite cause, than to have vague statements about 
excessive speed, and it is not unlikely that some 
such cause will be found. 

We cannot conclude without a few words to 
express our extreme regret that the accident should 
have happened to a train conveying so many 
Americans. In a sense, a senso which we like 
to expand when we offer our condolences to 
the friends of those who are deploring losses 
to day, every American who comes to Eng- 
land on pleasure is the guest of the country, 
and we feel that anything that mars the pleasure of 
their visit reflects upon our hospitality. 


London Traffic. 


THE eighth and final volume of the Report of the 
Royal Commission on London Traffic has just been 
published. It is a huge book, running to over a 
thcusand pages. It is, as a fact, Vol. IV. of the 
series, and contains the appendices to the Report 
and the index. We have on several former 
occasions referred to this Commission and to its 
findings. There is not the smallest doubt that it 
worked exceedingly hard and amassed a prodigious 
quantity of information. The pity is that so few 
are likely ever to read and digest all that it has 
written. In an early article on this same subject 
we said :—‘“ It is impossible to contemplate this 
colossal result of wasted energy without regret.” 
We have seen no reason to alter our opinion in the 
meanwhile. The Commissioners have certainly 
carried out their work with a zeal and application 
which is highly commendable, and yet one cannot 
help feeling all the while that their labours have, to 
a large extent at all events, been in vain. Even 
supposing that all the recommendations are carried 
out, and the £30,000,000 or so which they would 
entail expended, is there really good reason to 
suppose that the betterment would be of lasting 
value to the metropolis? We are sadly afraid that 
there is not, but rather the reverse. It is becoming 
a somewhat trite saying, but it is true, nevertheless, 
that when greater facilities for traffic are given 
traffic will increase. As a general rule this 
increase outstrips the facilities afforded. This has 
been so in too many instances to be regarded as 
anything else but a natural result. It is but 
another instance of Charybdis and Scylla. One 
hesitates to say which is the less dangerous. 

It may, perhaps, be well here to outline the 
general scheme proposed by the Advisory Board of 
Engineers, who went deeply into the matter, and 
reported at length to the Commission; the proposal 
was to construct a main avenue or wide street from 
Whitechapel direct to Bayswater, and another from 
Holloway to the Elephant and Castle, crossing the 
river by a new bridge constructed near the western 
boundary of the City proper. This formed the 
nucleus of the idea, but, in addition, numerous 
streets were to be widened, and provision made, 
not only as regards the breadth of any new streets 
made, but also as to the freeing of points of con- 
gestion where the tide of east and west traffic 
clashes with that from north to south. No doubt 
these recommendations would do good for a time. 
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for the Commissioners to point to their henndi- | maimones is by one large and inclusive scheme, 
work and say; “See what we have done for) extending not only over the entire County of 
you! Who can say that your millions have} London, but also to adjoining boroughs and dis- 
not been well spent?” The result, however, | tricts; and, secondly, that the proper central 
/authority for the realisation of such a scheme in 


would be the same in the end, and unless we 
are greatly mistaken, it would come much more London is the County Council. If these opinions 
are infallible nothing remains to be said or 


uickly than is anticipated. Hither one of two) 
q J 
done; sooner or later, with or without opposi- 


things would happen. Traflic is such an uncertain | 
quantity, that it is impossible accurately to forecast | tion, the whole supply of electricity in bulk 


exactly which of these two things it would be.| must be undertaken by the municipality. But 
Either the “improved”’ means of communication | whilst we readily admit the advantages of uni- 
would not meet with the approval of the general | fying a variety of systems which already exist, it is 
public, and would produce no relief at all; or there|a very different thing to create an entirely new 
would be an amelioration of affairs at first, to be | system of huge dimensions for the sole reason that 
followed later on by a condition similar to that | it is more economical than a divided system. If 
which now exists. We are inclined to think that the | the County Council were under an obligation to 
latter would be the most likely eventuality. It must | supply electricity to the ‘County of London and 
not, however, be understood that we are, therefore, | adjoining boroughs and districts,” then it could not 
opposed to any attempt to deal with the problem. | do better than to bring all its branches under one 
Old thoroughfares, as it becomes possible, must be | head. But, save in its own opinion, the Council 
widened and straightened, and new roads must be! is under no obligation of the kind. Other people 
built of as great a width as is possible. We must | are quite prepared to supply the electricity in just 
do all we can, even with the knowledge before us| such a way as the Council would supply it, and 
that in a few years’ time all our work will be as/| that they may or may not be able to secure the last 
though it had never been. On the other hand, we! per cent. of dividend in doing so by the method 
doubt if any sudden effort is desirable; rather it | they propose is nothing to the Council. Each one 
seems to us wise to follow the natural course with | of four or five separate schemes to supply different 
all cities, and let development progress with need. | parts of London might not be so successful 

Meanwhile there is one spark of comfort. Last | financially as a single gigantic scheme, but if the 
November, in a reply sent by Sir Francis Hopwood | money invested were private money the share- 
in answer to a letter from Sir Henry Oakley, the | holders who entered willingly upon the risk would 
chairman of the Central London Railway Company, | be the only losers, and they only in the abstract 
it was stated that the Government had sanctioned | sense that they might have made more under dif- 
the preparation of a Bill relating to London traffic. | ferent circumstances. That the user would be any 
It is possible that the present Government may | worse supplied by private enterprise than by the 
have different views on the subject, but in the! Council we find it hard to believe; and whereas, in 
absence of news to the contrary, it may be taken | the one case, the municipality has to meet the bill 
that the Board of Trade has the matter in hand, | for a gigantic experiment, in the other it is put to 
and intends to deal with it at an early date. The /no expense whatever. This financial aspect of the 
change of Government will, no doubt, have) case has impressed the Committee, and we read 
delayed the appearance of the Bill beyond | with pleasure their warning that “the report of the 
the time originally intended. The proposal, Finance Committee of the County Council renders 
according to Sir Francis, involved the establish-| desirable a careful consideration of alternative 
ment of a Traftic Board which was to have for|szhemes.” This is a feature of its scheme to which 
its object the control and co-ordination of | the Council has resolutely closed its eyes. It has 
means of locomotion in the City. It may besaid been so disturbed lest private enterprise should 
that this only reflected the views of nearly every | secure a Bill, that, reckless of the consequences, it 
witness heard by the Commissioners. The central | has hastily drawn up its own without considering 
idea was, as we explained at the time, that the | the cost. We need not recommend the many asso- 
Board .was to seek to make all the various factors | ciations of ratepayers which are springing up 





work smoothly together, and generally to super-| wherever municipal extravagance is rife, to study 
intend improvements. We think that such a Board | the report of the Council's own Finance Committee 


| on this very scheme. 

| Commenting some months ago on the formation 
of this hybrid Committee, and on the refusal of the 
“ Additional’ company to appear before it, we 
expressed the opinion that the Council would 
get its Bill whatever happened, and that it would 
profit by the facts brought out in the inquiry. 
That the latter plan will be adopted may be 
gathered from Clause 16 of the report, which 
reads: “ Further consideration should be given in 
regard to many matters pointed out during the 
course of the inquiry, with a view to amending and 
improving the scheme.” And in order that the 
Council may have every opportunity of putting 


might go far to ease matters. At the present time 
the police deal most efficiently with a traffic which 
is almost overwhelming. They are powerless, how- 
ever, to carry out any improvements. The Board, on 
the other hand, would have full powers to do so. [tis 
quite possible that a few alterations here and there 
would materially improve the situation. Nothing, 
however, will do away with the root of the evil, 
namely, centralisation. Wherever men congregate 
together, there congestion will be found, and we 
greatly doubt whether there is any real and lasting 
remedy. If cities built expressly to facilitate 
locomotion have failed to bring this condition of | 
affairs about, how can one expect so to patch up | 
London that there will be no blockage of traffic? | this suggestion in force, the field is to be kept 
The wonder in our minds is that things are not | open for it till it brings in a regenerated Bill, 
worse in our metropolis than they are. |improved by the knowledge gained during this 
| inquiry, before the House next session. One of 
| - — has been ne home _ : is = 
- ; , ; .| due consideration must be given to the fact that 
and against the proposal of the London County Coun. | P2th local authorities and companies have expended 
cil to supply electricity on a huge scale in London | _—_ coon : fe Gp. potions pain wes ten 
are to be congratulated on the rapidity with which er vagy rig pray st saline tt gee, Klan ln aiallae 
they came to a decision after hearing the voluminous | it “ll — PY. obli ye fl ‘ rw i 
and conflicting evidence laid before them. The| jo” eae 2 ee ee ee 
last witness was heard on June 21st, and on Thurs- | ios and somgunios an enthonined diataiedens sen 
day afternoon, 28th ult., the decision of the Com- | ae Seen pe — d md con —, 
mittee that the preamble of the Bill was not proved | This STEN Se See Cone an, See 

: ; | fear the Council will get its Bill, but its case has 
was announced by Mr. Luke White at Westminster. | : 
The bare fact of this statement we were able to} peepicoery Sr scnapnigge <serlipel ys dite ne tye: 
include in the last issue of THE ENcrneer, but the | the age — ~~ , Much will rt — - 
report which was laid before the House of | papular Sestng some sine ce fen mens nee, 
Commons on Thursday evening was in our hands | 
too late forthe press. The bulk of it will be found | 
on page 21 of the present issue. 

Last week, in announcing the rejection of the 
Bill, we rejoiced at the decision of the Committee, 
and if our satisfaction is somewhat damped by the 
encouragement which the Committee hold out to 
the London County Council to produce a new Bill, 
and bring it before the House as quickly as may 
be, we cannot but feel that much may happen 
before that is possible, and that the desire to muni- 
cipalise everything may not be so strong, say, 
twelve months hence, as it is now. The principles. 
underlying the Committee’s advice to the London 
County Ccuncil to “try again” will be found in 
Clauses 10 and 11 of the report. Expressed briefly, | With regard to two of the railways, there was a 
they are—first, that the best means of supplying | clause in the contract providing that 10 per cent: 
electrical energy in bulk for power and traction! should be retained by the Government from the 





London Electricity. 


Contractors’ Liabilities. 


Decisions of the Courts which relate to disputes 
between employers and contractors so often depend 
upon a peculiar set of facts that it is not always 
easy or even possible to deduce a general principle 
from any particular case. A recent judgment of 
the Privy Council, however, is worthy of note, 
inasmuch as it deals with a point which, so far as 
we are aware, is entirely new. It relates to the 
question whether a contractor may recover interest 
upon capital expended by him in carrying out works. 
The facts, so far as material, are shortly these :— 
The Thames Ironworks were employed by the 
Cape Government to construct certain railways. 








payments falling due as the lines were corstructed 

This 10 per cent. was to form a guarantee fund 
which was first to be applied to making good any 
defects in the construction of these railways, and 
the balance was to be dealt with in terms 
of an agreement relating to the construction of 
a third railway. ‘That agreement provided that 
the sums in question should ho handed oyey 
to the company as follows, viz, one-third 
when the third line had been completed to a 
certain geographical point, one-third when to a 
certain further point, and one-third on final com. 
pletion. The agreement for the construction of the 
third railway provided that the contractors should be 
paid a subsidy of £2000 per mile for the work done 
by them. It also provided for payment as the work 
went on, with a retention of 10 per cent., while the 
contractors had also to lodge £50,000 as security, 
We now come to the clause which is of importance 
for the present purpose. It was provided that 
if the contractors should fail in the construc- 
tion of the third railway they should forfeit 
the security and the retention monies above 
mentioned “as and for liquidated damages, and 
thereupon the agreement between the Government 
and the concessionary shall cease, and the Govern- 
ment shall thereafter as soon as the amount of the 
actual cost of such incomplete line shall have been 
ascertained, pay to the said concessionary the 
amount so ascertained, less such amount xs 
shall have been paid on account of subsidy, 
and less the amount of retention money herein- 
before referred to.’ The contractors failed to 
complete the third line within the time limited. 
The Government then obtained leave to enter upon 
and take possession of it. The contractors, whose 
interests had by this time come to be vested in Mr. 
Arnold F, Hills, then brought an action claiming, 
amongst other substantial items, the sum of 
£73,500 12s. 7d., at which figure the referees had 
valued that portion of railway No. 3 which had 
been constructed by the contractors. They also 
claimed interest on the capital which had been ex- 
pended by them in part performance of the contract 
for the third railway. The Supreme Court at the 
Cape decided that there could be no claim for 
interest, and the Privy Council has affirmed this 
decision. In delivering judgment, Sir Arthur Wil- 
son said: ‘“‘To add interest would be to disregard 
the plain meaning of the word ‘actual’ as applied 
to cost. The referees have here, as_ practical 
men, estimated the cost of the works; in other 
words, they have said that so much money 
was expended to make them. To add something 
more in the name of interest would be to 
add something which never could be actual cost, for 
it would either be a sum calculated on an assumed 
general rate of interest, or it would be a sum whicl 
varied according to the financial position of a par- 
ticular contractor.” He also pointed out that, 
according to the schedule, the payments were made 
upon the engineers’ certificates relating to actual 
cost. This is a decision which should be noted by 
the contractor. It would seem that when a con- 
tractor undertakes to carry out a piece of work for 
a certain sum of money, and for some reason or 
other he is unable to complete, but is in a position 
to make a claim for the value of what he has 
already done, he is not entitled to interest on the 
money which has been tied up in the works. 


Iron Prices and Wages. 


It is remarkable how few serious disputes there 
have been of late in British industries connected 
with the iron and steel and engineering trades. So 
conspicuous is the change contrasted with only a 
few years ago, that we are disposed to believe that at 
last the unionist leaders are putting on wisdom. 
The alteration is one upon which the trade of the 
country is to be warmly congratulated. Not before 
it was high time that the workpeople showed 
greater confidence in capital, it is true, has the 
better conditions of things appeared ; still, however 
tardy in arrival, it is none the less sincerely 
welcome. Perhaps foreign competition has at last 
told its tale upon trade union counsels. A con- 
spicuous instance of the better relationships 
existing between masters and men has been afforded 
by the conditions in the manufactured iron trade of 
the Midlands and South Wales, For two years 
wages in the iron trade in the districts named and 
in South Yorkshire and Lancashire, have, as we 
lately pointed out in these columns, been conducted 
without the existence of a sliding scale. Owing to 
re-arrangement desired by the ironworkers the 
scale has been in abeyance, wages, meanwhile, 
being regulated mainly by the ascertainments from 
time to time in the North of England, Yet, 
though working conditions in the two districts are 
in some particulars largely dissimilar, there has 
been no disturbance of industry, the Midland and 
Welsh operatives having loyally abided by their 
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leaders’ advice to remain quiet, at the mills and 
forges. The first return of iron prices under 
the new scale, which has now been arranged, has 
just been issued. It is a historic document, since 
for the first time for a period of thirty years 


or so, the ascertained average is the result 


of an examination of the books, not of twelve iron- | 


making firms, as always before, but of seventeen. 
Bars, axles and tees, plates and sheets, hoops and 
strip iron, are all included in the range from which 
the net wage is struck, and this average for the two 
months eading April—the latest date investigated 
by the accountants to the Wages Board—is declared 
to have been £6 18s. 3d. It was anticipated that 
the declaration, when ascertained, would give the 
men an advance—as it actually does--and this 
advance of 24 per cent. was conceded to them in this 
belief a month ago. The actual increase which 
appears in the selling average price is 6s. 4d. per 
ton. It is interesting to observe that the average 
selling price of bars only is returned as £6 17s. 8d., 
while angles and tees figure for £7 2s. 3d., and 
hoops and strips £6 16s. 2d. As to plates and 
sheets, the combined average of these descriptions 
of mill produce was £7 10s. 5d. The Midland iron- 
works continue to hold the record as the largest 
producers of manufactured iron in the country. 
For the two months under review the output was 
34,800 tons. The make of bars alone was 24,300 
tons. Altogether the reissue of these returns after 
so long an absence is a very valuable event in 
the iron trade. 


The Royal Agricultural Society. 


WueEn the Royal Agricultural Society decided, 
contrary to the wishes of a large number of its 
members, and in spite of the warning of many of 


of clectric cars, Part LILI. with acceleration, Part IV. 
with the storage of air for braking and various systems 
of braking, Part V. with a storage battery locomotive. 
Part VI. with alternating current losses on track, and 
Part VII. with train resistance. 

The work was carried out as far as possible under 
ordinary practical conditions, with the intention of 
supplying definite information as to what actually goes 
on day by day on an electric railway or tramway. There 
is in each ease a description of the mechanism tested, of 
the method of test, and tabulated and graphic statements 
of the results. Anyone in this country or elsewhere with 
the book before him can tell what is likely to be the 
result obtained from any given combination of mechanism 
worked into astreet car or arailwaycoach. The descrip- 
tion is in all cases sufficiently full to enable anyone turn- 
ing to the book for reference to see just how far his case 
and that given in the volume are alike. The competent 
reader will be able to recognise differences and make due 
allowance for them. 

Not a few of the results obtained are directly or 
partially opposed to preconceived ideas, and some of the 
statements made are in a way surprising. Thus, the use 
of iron trusses under long coaches, to prevent them from 
sagging in the middle, seems to have been regarded as 
not more excellent than novel. The two most interesting 
chapters, at all events in a broad sense, are those devoted 
to acceleration and train resistance. The results of the 
trials of a “city car” are set forth in ‘nine graphic 
diagrams, divided into two sets of curves for each test, 
one showing the electrical data, while the other shows 
the speed and distance data. The average acceleration 
was 1°33 miles per second; the average current, 146°7 
ampéres; the average power, 74°6 kilowatts. Twenty 
miles an hour was reached in 16°10sec. In this, as in 
most other tests, the speed curves show a rapid increase 
at the start, which increase gradually falls off until the 
maximum velocity is reached. 

When we turn to the air resistance tests we encounter 
much that appears to involve the whole puzzle of air 

esistance in a deeper mystery than ever. Railway 





experiments have gone to show that the head resistance 
is very small, and that it is the displacement resistance. 


its friends, to abandon the migratory show system | due to the bulk of the train, which is the most important. 
é | The primary object of the tests was to secure data 


in favour of a fixed show yard near London, there 
were not wanting critics who saw in the change 
what was considered to be “the beginning of the 
end.” of the Society’s shows. That there was 
justification for the prophecy is only too true. 
The London shows were one and all unmitigated 
failures, from whatever point of view they are con- 
sidered. The exhibitors fell off, and the London 
public: ignored the existence of a show which 
lacked the excitement necessary to draw the 
pleasure seeker. We are delighted, therefore, to be 
able to record the success which has attended the 
return of the Society to the peripatetic system. 
Not only was the number of exhibits at Derby in 
excess of recent years, but the attendance on the 
four days of the show reached to over 119,000, or 
roughly five times that at Park Royal in 1905, and 
this in spite of unfavourable weather. The pro- 





ducer gas trials were equally successful, and | 
attracted considerable attention, and although we | 
are not in possession of the necessary data’ to | 
formulate any opinion of the working of the 
various plants entered, we believe that the com- | 
petition was very close, and will serve to show | 
agriculturists and others what an inexpensive and | 
simple plant the gas engine and producer con- | 
stitutes, and how cheaply power can be obtained | 
by its means. The Society has now sold | 
its London show ground, its costly offices have | 
been disposed of, and all the economies which can | 
safely be made in the staff have been carried out. | 
We venture to predict for this time-honoured | 
institution a future worthy of its traditions. | 
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Rezort of the Electric Railway Test Commission to the 
President of the Louisiana Purchase Exposition. New 
York: McGraw Publishing Company. 1906. 


Tuts large octavo volume of 621 pages, profusely, if 
indifferently, illustrated, contains the report of a Com- 
mission consisting of Messrs. J. G. White, chairman; H. 
H. Vreeland, treasurer ; James H. McGraw, secretary ; W. 
G. Wilgus, and George F. McCulloch. The volume is not 
one that lends itself to reviewing, if by reviewing is under- 
stood criticism of the work done by an author, and of the 
way in which he has done it. The report is a quite lucid 
and straightforward statement, and is very likely to be 
largely used as a book of reference. We cannot better 
define the origin of the volume than by the following quota- 
tion from the preface. “The organisation of the Electric 
Railway Test Commission was due to the recognition by the 
officers of the Louisiana Purchase Exposition of the fact 
hat the presence of a large amount of electric railway 
apparatus gathered together for exhibit purposes offered 
an exceptional opportunity for obtaining practical and 
scientific information of equal interest to the producer 
and to the user of electrical machinery; and of the 
further fact that such investigations could most advan- 
tageously be carried out under the auspices of the 
Exposition.” Sub-committees were appointed, and 
series of tests were devised and made. The report is 


divided, as were the tests, into seven parts or sections, 
and sixteen chapters, to which are added two appendices. 
Part I. is intr 


uctory, Part II. deals with service tests 











relating to the train resistance of an inter-urban car, 
without and with a trailer, at speeds of from 30 to 
70 miles an hour. The second object was te obtain 
similar data for a dynamometer car specially con- 
structed for measuring air resistance. This latter car 
was known as the Louisiana. A very detailed descrip- 
tion of it is given in Chapter XV. In general terms, 
it consisted of a steel frame or chassis provided with 
rails. On these rails was supported by wheels with roller 
bearings the body of the car, which was retained in its 
place by springs and various safety devices. The resist- 
ance of the air always tended to move the car backwards 
on the chassis, and this movement was registered in 
distance and amount by sufficiently simple apparatus. 
The car body could be fitted with ends of various pattern, 
made up of light match-boarding on steel frames. One 
experimental end was dead flat, others were made with 
curves of different orders. It was found that the flat front 
was not only the worst, but out of all reason the worst, 
and that a parabolic “ Vestibule,” in plan much like the 
bow of a fast steamer, was the best. But the difference 
does not make itself greatly felt until high speeds are 
reached. The “suction” behind the car was by no means 
a negligible quantity; thus at 60 miles an hour, the car 
being fitted with parabolic wedges at both ends, the head 
pressure absorbed 32:2 horse power, and the suction 
6°91 horse power. But the fiat front required no less 
than 126 indicated horse power, while the suction repre- 
sented 7°68 indicated horse power. The curves of 
pressure as worked out are very uniform. The actual 
speeds attained with the flat front did not exceed 50 miles 
an hour. There was not power enough to attain a higher 
velocity. But when the car was fitted with the parabolic 
wedge vestibule a speed of 75 miles an hour was easily 
reached. More cogent testimony to the value of the 
‘cut air bow could not be had. 

The work of the Committees appears to have been very 
well done, as was indeed to be expected, considering the 
competence of those who served on them. We have 
failed to find any evidence of bias in dealing with the 
results. Indeed, there are only a few direct expressions of 
opinion. The story told is in all cases lucid and 
intelligible; but care has been taken to warn the reader 
that the whole ground has not been tilled, and that much 
remains to be done in improving the electric car. The 
book is, we may say in conclusion, a very valuable 
addition to the library of the electrical engineer, and the 
more so that it is surprisingly free from formule of all 
kinds. 





SHORT NOTICES. 


Practical Motor Car Repairing. A handbook for motor 
car owners and drivers. By Eric W. Walford. London: 
Percival Marshall and Co. Price 1s. net.—This little book 
deserves to be well-known amongst users of self-propelled 
vehicles. It differs from most of the publications of a some- 
what similar kind which have hitherto appeared, in that it is 
essentially practical. There is a truly -woeful absence of 
knowledge in road-side motor car repairing establishments, 
which this work ought to help to remove. Chapter I. deals 
with the petrol motor, the grinding in, and removal of valves, 
the repairing and setting of timing wheels, &c. Chapter II. 
is upon ignition, and contains useful hints upon how to 
discover causes of spark failure, and the charging of accumu- 
lators. There is an unfortunate misprint in this chapter, the 
starting handle being referred to as the ‘‘ sparking ’’ handle. 
Chapter III. treats upon the cooling system—a common 
cause of trouble in motor cars—and shows how adjustments, 
the repairs of pumps, and radiators may be effected. 
Chapter IV. includes useful information on carburetters, 
exhaust and lubrication systems, Chapter V. is headed 








‘¢Transmission,’’ and is rather brief, the bulk of the matter 
referring to clutches of the leather-lined pattern. The 
author shows how to proceed to re-leather a clutch, but omits 
the very necessary process of first soaking the leather 
thoroughly in water. In Chapters VI. and VII. the author 
describes methods of repairing frames, spring axles, and 
wheels, and tires while on the road. In Chapter VIII. some 
of the lesser troubles which bring a vehicle to a stop are 
described, and again typographical errors have crept in. 
Sparking plug is described as ‘‘sparkling’’ plug, while 
‘‘rebrushing’’ of bearings is an obvious misprint. The 
sketches and illustrations are yery legible. 


Gold Dredging, annual supplement, illustrated. By Cap- 
tain C. C. Longridge: London, 1906. The Mining Journal, 
pp. xi. and 67.—So much additional information has been 
forthcoming during the past year in connection with this 
progressive branch of mining, that it has been thought desir- 
able to produce this volume supplementary to the author’s book 
on the same subject published last year, and it is just as nicely 
produced and illustrated. Theinformation includes notes on 
the relative merits of shafts and boreholes for prospecting, 
on various methods of gold mining, on centrifugal compared 
with bucket elevators, whilst the use of the submerged jet 
dredge and the application of the steam turbine, the suction 
gas producer, and petrol engines on dredgers are noted. 
There are 500 dredgers in operation now throughout the 
world, and the notes in this volume emanate from thirty-two 
localities in various parts of the globe; they are mostly rather 
scrappy, unedited cuttings, but it is handy for those interested 
to have them collected in one volume. 


The Automobile Handbook, 1906. London: 119, Picca- 
dilly. Price 3s. net.—This is the third edition of the hand- 
book issued by the Automobile Club and the Motor Union of 
Great Britain and Ireland. In addition to giving particulars 
of the automobile organisations of the United Kingdom and 
other necessary information for users of self-propelled 
vehicles, the book forms a very complete guide to touring 
at home and on the Continent. There is a directory of 
hotels and repaifers ; itineraries of several important routes ; 
plans of principal towns; regulations of foreign countries ; 
steamship charges and arrangements; Acts of Parliament 
and regulations governing the use of motor vehicles; and a 
list of the standard motor cars of 1906. The book has been 
edited by Mr. W. Rees Jeffreys, and will form a welcome 
addition to the bookshelves of all users of motor cars. 


Dictionary of Engineering Terms in English and Spanish. 
By Andrés J. R. V. Garcia, London: Hirschfeld Bros., 
Limited, Furnival-street, Holborn. Price 3s. 6d. net.—The 
author, in the preface to this little book, states that the 
object of the publication is to satisfy the demand for an 
up-to-date technical dictionary of the termis in general use by 
engineers, and he has succeeded in a large measure. The 
contents are arranged in a manner which renders the finding 
of any particular word fairly easy, but the book displays a 
rather incomplete knowledge of English engineering terms. 
The inaccuracies will, however, be obvious to most technical 
readers. ‘‘ Back-action steam engine,’’ for instance, probably 
is intended to mean ‘‘ reversing engine,’’ and ‘‘ worm of 
screw ’’ is no doubt intended for a ‘‘ screw thread.’’ Such 
slight defects may be remedied by careful revision. 


The Business Blue-took. London: Curtis Gardner and 
Co., Limited, 654, Cannon-street, E.C. Price 2s.— Although 
numerous articles have appeared from time to time in various 
papers, describing what the writers considered to be the correct 
method to buy, carry on, or sell a business, there have not 
been many books published on the subject. The ‘‘ Business 
Blue-book ’’ is written primarily with the above objects. It 
contains numerous short chapters on important matters 
relating to business enterprise, and gives much advice. We 
think that some of the chapters could be extended with 
advantage, and others made slightly more practical. 





BOOKS RECEIVED. 


Rhodesia Review: An Independent Quarterly for Settlers 
and Shareholders. By Perey Lindley. London: 30, Fleet- 
street, F.C. 


The Concise Interest Calculator. By A. M. Campbell. 
London: Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill. Price 2s. 6d. net. 


Electric Machine Design: Being a Revised and Enlarged 
Edition of Electric Generators. By Horace Field Parshal 
and Henry Metcalf Hobart. London: Office of Engineering, 
35 and 36, Bedford-street, Strand, W.C. 


Heresies of Sea Power. By Fred J. Lane. 
Longmans, Green and Co., 39, Paternoster-row. 
12s. 6d. net. 
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THE JAPANESE BATTLESHIP KASHIMA. 





Ovr two-page Supplement illustrates one of the Japanese 
Navy’s latest additions, the first-class battleship Kashima. 
From time to time we have described the progress of the con- 
struction of the Kashima, and therefore most of our readers 
will doubtless be already acquainted with the particulars of 
her. However, the following description will remind others 
of the general dimensions of the ship. She was constructed 
on the Tyne by Sir Wm. G. Armstrong, Whitworth and Co., 
Limited. Her length on the water line is 455ft.; her 
breadth, 78ft. 2in.; her draught, 26ft: 7jin. ; and her dis- 
placement in tons, 16,400. The armament consists of four 
12in. guns twin-mounted in barbettes, four 10in. guns 
mounted singly in barbettes, twelve 6in. guns in the citadel, 
twelve 12-pounder guns, six Maxim guns, three 3-pounder 
guns, and five torpedo tubes. The 12m. guns are 26ft. and 
the 10in. 22ft. above the water line. The Gin. guns in the 
battery are from 13ft. to 14ft. above the water line. The 
general particulars of the main propelling machinery and 
boilers are as follows :—There are twenty Niclausse boilers 
arranged in three separate boiler-rooms. They have a work- 
ing pressure of 2301b., and a grate surface of 1300 square 
feet, and a heating surface of 43,000 square feet. There are 
twin engines, each having four cylinders of 36in., 5lin., 
63in., and 63in. diameter, with a stroke of 48in. The 
designed speed was 18} knots. The displacement of the ship 
is over 17,000 tons. Further particulars of the Kashima 
will be found in THE ENGINEER of April 8th, 1904 ; March 
24th, 1905; March 31st, 1905; and April 13th of this year, 
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TWO-TON STEAM WAGON 
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ROYAL AGRICULTURAL SHOW. 
no. ii.” 


Last week we mentioned the firm of Robey and Co., 
Limited, Lincoln, as the latest addition to the ranks of 
motor wagon builders. The steam wagon exhibited for 
the first time at the Royal Agricultural Society’s Show 
at Derby has many exclusive features. As will be 
observed from the general view, Fig. 6, the vehicle has a 
vertical boiler, horizontal engine, and steel channel frame. 
The motion is transmitted to the road wheels by gearing, 
no chains being used. The wheel base is short, and the 
load is placed well over the driving wheels. The wagon 
is designed to carry five tons and haul an additional load 
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Fig. 4-ROBEY’S WAGON BOILER 


The boiler, shown in section in Fig. 4, has | 
108 vertical fire tubes, 1}in. in diameter, all of which are 
submerged and easy of access for cleaning. The top of | 
the boiler has an enlarged water and steam space, and | 
the combustion chamber is arranged to provide super- 
heating surface. The fire-door is in the barrel and facing 
the driver. Mudholes are provided for washing out and 
for internal inspection and scaling. Two bolted joints 
give access to the outside of the tubes and the top of the 
fire-box. The grate and heating surfaces seem sufficient 
for their purpose, and at the base of the chimney is a 
superheater, by means of which the exhaust steam may 
be dried prior to being emitted to the atmosphere. The 
engine is of the compound pattern, with two cranks, 


of two tons. 


* No. I, appeared June 29th. 


the high and low-pressure cylinders being brought out 
flush with the side frame of the wagon. This arrange- 
ment not only facilitates inspection, but also brings 
the driving stresses in line with the members of the 
frame. The crank shaft bearings are placed close to the 


! 
Conical steel tire 


Wood Fell. 























Fig. 5—-ROBEY’S WAGON WHEEL 


crank discs, giving great rigidity. The crank shaft and 
second motion shaft are fitted in the same cast steel 
brackets, perfect alignment being thereby always main- 


| tained. The legal speed of five miles per hour is obtained | 


at a piston speed much below the safe working limit. A 


and tear. The boiler feed pump has a slow speed, and 
can be run when the wagon is stationary. 

A departure has been made in the construction of the 
road wheels; a reference to Fig. 5 will show how these 
are built up. They have cast steel centres and spokes, to 
which are bolted elm felloes. The centres and felloes are 
forced, under hydraulic pressure, into crucible cast steel 
tires, which have on their internal periphery a very slight 
taper. Should the tires in course of time stretch, 
they can be tightened by bolts provided for pulling the 
centres further into the taper rims. The renewal of tires 
is a very simple and inexpensive matter. Practically the 
whole of the bearings and engine parts are provided with 
forced lubrication, and are protected from dust bya casing. 
To facilitate starting, an auxiliary valve operated by the 
foot of the driver serves to admit high-pressure steam to 
the low-pressure cylinder. When a trailer is in use, the 
driver can apply the brakes from the footplate of the 
wagon, thus meeting the requirements of the law, and dis- 
pensing with an assistant on the trailer. This is effected 
by means of a simple design of flexible coupling between 
the two vehicles, the whole arrangement forming a con- 
tinuous, powerful, and easily worked brake shaft extend- 
ing from the footplate of the wagon to the road wheels 
of the trailer. 

A light steam tractor designed to work under the 
Motor Car Act was exhibited for the first time bv 
C. Burrell and Sons, Limited, Thetford. Its chief 
features are a double-crank compound engine, 5ft. driving 
wheels, springs under both axles, and worm and worm- 














Fig. 6—ROBEY'S 


slow speed gear is fitted for hill climbing in bad weather , 
or on bad roads. A very simple reversing excentric takes | 
An arrangement has been | 


the place of link motion. 
found to give satisfactory results, with minimum of wear 


STEAM WAGON 


wheel steering gear in place of the chain steering usually 
applied to this type of engine. The bciler is designed 
for a pressure of 200 1b., and an ample water tank is 
provided. Each of the driving wheels is separately 
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operated, and the compensating gear can be locked by 
the driver when necessary, and without dismounting. 
We have on previous occasions described the chief 
features of the steam wagons and tractors built by the 
Yorkshire Patent Steam Wagon Company; Jesse Ellis 
and Co., Limited; Aveling and Porters ; Garretts, Wallis 
and Steevens; and Clayton and Shuttleworths. Mann’s 
Patent Steam Cart and Wagon Co., Limited, Leeds, 
showed a five-ton wagon—already familiar to our 
readers—and a two-ton steam wagon, which is repre- 
sented on page 16. This is a handy little vehicle, which 





enabling the driver and steersman to do their work with 
ease. The gear allows freedom of movement altogether 
independent of the load being hauled ;. shocks due to bad 
roads are cushioned, and damage to buildings, bridges, 
&e., is thus avoided. 

Marshall, Sons and Co., Limited, Gainsborough, 
exhibited amongst other appliances on their prominent 
stand a long-stroke horizontal engine, class “ L.” This 
engine is made from new patterns, it is fitted with 
Marshall’s trip gear, and has equilibrium double-beat drop 
valves both for the steam and the exhaust. 


The cylinder ! 


and screw for bevel cutting, and is firmly carried in a 
semicircular seating. It requires no locking in position 
when canted, as the screw and seating are sufficient to hold 
it. The maximum distance between the top of the table 
and side of the saw guide is 17in. Efficient saw guides are 
provided, the top one being frictionless, and does not 
affect the temper of the saw. This guide is carried at 
the end of an adjustable counterbalanced arm, which 
also supports the saw guard, the counterbalancing being 
effected by means of an enclosed coiled spring. The 
guide can be instantly raised and locked in any position. 























Fig. 7—ELLIS PORTABLE STEAM 


this firm builds to operate under the eight-miles-an-hour 
speed limit. The loco. type boiler is similar but smaller 
than that of its larger sister, the frame is of steel 
channels, and the main axle bearings are held in position 
by radius rods. The engine is compound, with cylinders 
3jin. and 6jin. diameter, by 6in. stroke. The working 
pressure is 170]b. The motion is transmitted from the 
crank axle by gearing running in an enclosed oil bath, 
and the wheels are secured on square shafts. A note- 
worthy feature of the Mann vehicles is the low situation 
of the engine, leaving ample head room between the 
frame and the platform. The steering gear consists of 
hand wheel, worm, and quadrant. 

No important agricultural show would be complete 
without the imposing range of ploughing engines and gear, 
traction engines and road rollers, which John Fowler 
and Co. (Leeds), Limited, provides. Although the visitor 
no longer looks for radical departures in the design of 
this firm’s exhibits, he will‘always find some admir- 
able workmanship. The steam ploughing gear is 





























Fig. 6—-TANGYE’S GAS PRODUCER 


amongst the best this country can produce, but we are 
more particularly attracted by a compound spring 
mounted road locomotive, “Class B .6,” the largest that 
can be lawfully used in England. The boiler is intended 
for a working pressure of 180]b. per square inch. In 
emergencies high-pressure steam can be admitted into | 
the low-pressure steam chest by means of a starting | 
valve—which closes automatically—the engine then 
working double cylinder with high-pressure steam, thus 
giving off its maximum power. The driving cranks are 
set at right angles; thus a uniform speed of rotation is 
obtained. The engine can be readily started and | 
reversed, and, when hauling, the load is steadily taken up. | 
The engine has an improved third speed road gear, | 
with safety clutch, and is mounted on Fowler’s spring | 


| Company, 





CRANE Fig. 8 
is llin. by 30in. Amongst the engines also is a self-con- 
tained engine of the vertical class “ M.P.” type, fitted 
with Pickering sensitive governor and equilibrium throttle 
valve. The engine has a cylinder 64in. diameter by 10in. 
stroke, and is specially adapted for driving quick running 
machinery, &c., and for work where perfectly steady 
running is absolutely necessary. An important item in 
this year’s exhibits is a 10-ton single cylinder road roller, 
so arranged that it can be converted into a traction 
engine for haulage purposes when not required for rolling. 
Ransomes, Sims, and Jeffries, Limited, Ipswich, had on 
view a varied collection of agricultural appliances, road 
locomotives, stationary and portable engines, thrashing 
machines, cultivators, &c. 

Oil engines were shown by Fielding and Platt, Limited, 
Gloucester; Tangyes, Limited, Birmingham; Campbell 
Gas Engine Company, Limited, Halifax; William Glover 
and Sons, Limited, Warwick; Britannia Engineering 


RUSTON ROLLER LEAVING WAGON 


We mentioned last week that, in addition to the suction 
gas plants entered for the trials, there were others which 
called for attention. Among these was that shown by 
Tangyes, Limited, of Cornwall Works, Birmingham. A 
sectional elevation of the gas producer and scrubber 
exhibited by this firm is given in Fig.9. Its main feature 
is the simplicity of the design. The plant consists of a 
generator and scrubber. The base of the producer con- 
sists of a cast iron ash-box containing a fire-grate and 
bars, with doors for removing ashes and clinkers. Above 
this comes the generator casing. It is lined with fire- 
brick, which is separated from the casing by a layer of 
sand. The vaporiser is arranged round the top of the 
casing, and is heated by the hot gases as they leave the 
generator. A fuel chamber and a charging hopper are 
placed above the vaporiser. For starting purposes, the 
usual small hand fan is supplied. The gases pass from 

ithe generator into a scrubber. This is made of steel 











Fig. 1O—-MIDLAND RAILWAY 


Limited, Colchester; Crossley Brothers, 
Limited; F. C. Southwell and Co., Limited, London; 
Fairbanks, Morse and Co, London; Blackstone and Co., 
Limited, Stamford; Richard Hornsby and Sons, Limited, 


Grantham; T. G. Slipper and Co., Norwich; National | 


Gas Engine Company, Limited, Ashton-under-Lyne ; 
|and Teasdale Brothers, Limited, Darlington. 


Thomas | 


gear. The unique features of this gear are—the central | Robinson and Son, Limited, had an extremely effective 
adjustable suspension bolt and equalising levers, which | display of flour milling and wood working machinery. 
ensure the driving gear running constantly in true pitch; | The lattcr included a new 36in. band saw, which is neatly 
vibration is avoided, and jar is reduced to a minimum, | designed. The table is arranged to cant by hand-whcel 


COMPANY’S SPECIAL DOCK 


plates, and is fitted wth cleaning doors. It is similar to 
most other scrubbers, and contains coke cooled by a 
water spray. Before the gases enter the engine they 
pass through an expansion chamber, thereby reducing the 
“ pull” on the gas plant when the engine is taking its 
| charge. We are informed that, on a six hours’ continuous 
test of a Tangye engine developing 21°11 brake horse- 
power, working in conjunction with one of these suction 
gas producers, the consumption of “anthracite” peas 
was only ‘785 ]b. per brake horse-power per hour. 
Although this class of fuel is recommended, and is 
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certainly the best for this work, the plant, we under- 
stand can be made to work on coke or lignite. 

Through the courtesy of Mr. F. Buxton, the district 
goods manager of the Midland Railway at Derby, 
we are enabled to give the following information 
regarding the special arrangements made by the 
company for dealing with the implement traffic, live 
stock, &c.:—The site upon which the show was held 
is the property of the Midland Railway Company, and 
covers about 90 acres of ground. The Midland Com- 
pany’s sidings previously ran right up to the show ground, 
and, with a few additions, existing ‘accommodation was 
converted into a convenient goods depdt, replete with 
every facility for dealing promptly with all descriptions of 
show traffic, including live stock. A large dock, 45ft. 
wide and 120 yards long—see Fig. 10—was provided, so 
that two trains of twenty wagons each can be dealt with at 
the same time. The end-on dock accommodation was 
equally good, covering as it does three roads, thus 
enabling three vehicles to be unloaded or loaded at one 
time. From these docks there is a graduated slope, 
about 80ft. wide, terminating within a few yards of the 
entrance to the show ground, admitting of traffic being 
transported to and from the docks with tae greatest ease, 
and without clashing or confusion. The siding accom- 
modation included a crane line, upon which a steam 
crane was used, and the cart roads adjoining were 
sleepered, so as to facilitate the passage of vehicular 
traffic. The Midland Company also provided a steam 
traction crane of five tons capacity—see Fig. 7—for 
lifting heavy articles from the wagons to the drays, and 
again from the drays on to the show ground. A steam road 
roller unloading itself from a traction wagon on to the 
end-on dock is shown in Fig. 8. The success of the 
company’s efforts is evidenced by the fact that, apart 
from the show plant from Park Royal, the timber for the 
erection of the stands, and about 8000 sleepers to form 
the roads on the show ground, the whole of which were 
dealt with at this depdt, nearly 1300 wagons containing 
show exhibits, besides upwards of 700 trucks containing 
live stock, and a number of road vans containing horti- 
cultural exhibits, &2., were received and unloaded there 
without the slightest hitch. In a word, so perfect were 
the arrangements in this direction that on all hands the 
greatest satisfaction has been expressed. 

Notwithstanding the facts that the Derby Show was 
open for only four days, and that the weather was 
unfavourable on three of these, the attendance of the 
public was highly satisfactory, the total for the four days 
being over 119,000, compared with 23,913 last year at 
Park Royal, and it would seem that the return to the 
migratory show system, coupled with more popular control 
and greater economy. will be the means of re-establishing 
the Society's prestige and giving the annual exhibitions 
the new lease of life which all who are interested in our 
great national industry will be pleased to see. 


~ 








THE SALISBURY DERAILMENT. 


Ir will be of interest to our readers, having regard to the 
lamentable accident at Salisbury on the Ist inst., to see 
the illustration of the type of locomotive which was hauling 
thé train, which we give above. It is from a photograph by 
Mt. F. Moore. It will be observed that the four driving wheels, 
which are 6ft. 7in. in diameter, are coupled, and that the 
engine is provided with a four-wheeled bogey. The series of 
engines to which this belongs has done consistently good work 
ever since it was introduced. Theengine illustrated No. 415, 
was the first of the type; the engine of the ill-ia.od train 
was No, 421. 








THE SEA EROSION INQUIRY. 


Tur Royal Commission on Coast Erosion will be con- 
stituted as follows:—Chairman (Hon. Ivor C. Guest), 
Sir William H. Browneffolkes, Bart., Sir Leonard Lyell, 
3art., Sir William Matthews, C.M.G., Mr. W. P. Beale, 
K.C., Commander G. C. Frederick, R.N., Mr. H. Rider 
Haggard, Professor J. T. Jehu (St. Andrews University), 
Mr. A. L. Lever, Mr. R. B. Nicholson (Town Clerk of 


Lowestoft), Mr. Patrick O’Brien, Mr. T. Summerbell. and | 


Mr. A. Stanley Wilson. 








Tue Hamburg-American lincr Deutschland reached 
Plymouth on Wednesday morning, having averaged 23-06 knots for 
the entire voyage from New York, 











yourself and your two correspondents, 





all the available official information relating to the Webb com: 
pounds of all classes had originally been, and could now be, mado 
public ; and, above all, the extensive and valuable d ynamometey 
records relating to these“and other types of the London ang 
North-Western Railway locomotives, because these are much the 
most trustworthy. evidences of locomotive power and efficiency 
And here I must allude to your inquiry for complete indica‘op 
diagrams sufficient to show the actual working of the three-cylin. 
ders and their mutual relationship. Personally, | have not much 
faith in locomotive indicator diagrams as evidences of power 
developed, efficiency, and soon. As anyone will understand and 
as everyone knows very well who has had any experience, the 
taking of proper consecutive diagrams from a_ two-cylinder 
ordinary locomotive, with accurate accompanying records of 
speed, and piston speed especially, and of all other necessary 
details, is not only extremely difficult but practically impossibje’. 
and with a three-cylinder compound, whether the cylinders are 
coupled or not, absolutely impossible. The conditions of loco. 
motive working are so varied and so difficult of observation and 
arrangement that indicating and calculating results is not tho 
simple business it is with a stationary engine. The most that o ¢ 
gets is, in my opinion, not what power the cylinders themselves 
and the locomotive as a whole are respectively developing, Lut 
merely what is happening to the steam inside the cylinders, and 
this is of little practical value. The only indicator that does give 
any reliable and accurate record of what work the steam and 
engine are doing is the dynamometer; and this brake horse-power 
which it faithfully records is the only information worth having, 
Indicated horse-power, so-called, is at best, and particularly jn 
locomotive work, a purely fictitious quantity; and unless the 
indicator diagrams of a locomotive are accurately correlated with 





LETTERS TO THE EDITOR. 
(We do not hold — a ne ‘. the opinions of our 


(Continued from page 6.) 
THE LATE MR. F. W. WEBB AND COMPOUND LOCOMOTIVES, 


Sir,—If I may, I should like to take note of the remarks of | 
yourself and your correspondent ‘‘G. D. 8.” on this subject, as 
they appear in your columns this week. Before doing so, however, 
I have to take exception to what you say as to my having, in my 

revious letters, criticised Mr. Webb’s character and behaviour. 

cannot see that you have any grounds for this assertion, and I 
ask you to withdraw this statement. I am not concerned with Mr. | 
Webb’s character and behaviour, nor would it ve fitting for me to 
discuss them. All that Ihave endeavoured to do, I may repeat, 
is to render justice to his professional standing and career as regards 
his connection with the London and North-Western Railway, and 
to his particular system of applying to locomotives the principle of 
what is known as ‘‘compounding,” and generally to express my 
sincere, if humble, approval of his engineering ideas, and of London 
and North-Western Railway locomotive practice. I should like to 
correct here a slight error in my last letter as regards “ banking ” 
up Shap from Tebay of ‘‘ trains stopping at Tebay—not Penrith, as 
it appears—as a regular thing.” I was referring, of course, to the 
‘*down” journey. 

As regards the complaint of your correspondent ‘‘G. D. 8.,” 
that on one occasion his train got stuck on the ‘‘up” Wolver- 
hampton curve, after being stopped there, owing to one of the 6ft. 
compounds of the ‘‘ Dreadnought” class being unable to move it 
until assistance was given by another engine at the rear, this 
does not amount to much; that is not the only train that has got 
stuck at that point. He does not say whether the train was an 
exceptionally heavy one or not, or what the state of the rails was ; 
and he does not say, because he, perhaps, does not know, that this 
particular curve is one of the worst on the line, and easily capable 
of flange-locking any train that is unfortunate enough to get 
stopped on it, and of positively anchoring any engine, compound 
or otherwise, that tries to pull out of it. No engine is omnipotent, 
and no harder task can be set the most powerful locomotive than 
to start a train, no matter how favourable all the attendant con- 
ditions may be, on such a curve as the one in question, with every 
outer flange hard up against the rail and the compressed inside 
buffers aggravating the situation, and any one but an amateur 
would recognise this. Your correspondent does not state whether 
his train on that occasion ‘‘lost time steadily from Crewe,” on 
account of signal checks, or bad weather. He simply lays the 
blame of all this experience upon the engine—because it was a 
Webb compound. This sort of criticism is valueless, particularly 
when it is apparently dictated by prejudice not of the most 
enlightened kind. In fact, if I may say so, criticism on locomotive 
and railway matters, from the merely amateur standpoint of an 
ordinary passenger, cannot carry nuch weight either generally or 
as regards the subject immediately under discussion. 

And here, I think, I may claim an advantage over your corre- 
spondents and yourself, for I have had experience of the Webb 
compounds, both as a passenger with the locomotive and engineer- 
ing interest very much alive, and as having ridden upon, driven, 
and fired, and been otherwise practically and intimately connected 
with them. I can claim, as you say, to have been behind the 
scenes, and to have had practical acquaintance with the working 
and maintenance of these engines sufficient to justify my apprecia- 
tion of them and my belief in the principle of compounding and 
Mr. Webb's three-cylinder system of it. That others, either with 
or without special or practical knowledge of, and acquaintance 
with, this subject, disagree with my views does not affect me in 
the least. But I do not wish to emphasise at all the personal side 
of this discussion ; only, as I am challenged to give reasons for 
the faith which is in me, and proofs of my assertions, I must 
necessarily do so from the facts of my direct personal experience. 
And as to your challenge for me to produce authoritative evidence 
on this question, I have two or three things to say. 

It seems to me that the burden lies quite as much with your- 
self and your correspondents ‘‘ Lynx” and ‘‘G. D.S.” to prove by 
facts and figures the negative statements as to the Webb compounds 
being uneconomical, inefficient, expensive failures, bad timekeepers, 
and soon. Mere general and irresponsible criticism and condemna- 
tion cannot be accepted. You have before you the fact that for a 
quarter of a century the Webb compounds have been in existence, 
and before the public and the engineering world ; that they have 
steadily, and in ever-increasing proportion, as their numbers in- 
creased—201 of them were built altogether, of all classes, goods 
and passenger, omitting the four-cylinder compounds, in which 
I never had much faith—dealt with the heaviest and fastest goods 
and passenger traffic on the London and North-Western Railway, 
with at least as mutch regularity and efficiency as any other class 
of engine on the line, and that had they been so useless and 
unsatisfactory as some would wish to make out, and fain believe, 
they could not possibly have remained in active existence as they 
did until recently. And here it may be remarked that their 
abolition under a new régime is not necessarily an utter condemna- 
tion of them ; these things will happen, as we know. And for my 
part I should wish to be convinced of the error of my practical 
opinions on this subject by ostensible proofs of a solid and practi- 
cal—not amateur and not theoretical—character. 

For my own proofs, nothing would please me more than to set 
forth in your columns those statistics and official data of the work- 
ing and general economy of the Webb three-cylinder compounds 
which are very fully recorded at Crewe, if IT couid obtain access 
to them and permission to publish them, which I am unable to do. 
Those particulars which I actually have are insufficient for my 
purpose and incomplete, and, therefore, I could not do sufficient 
justice to the subject to convince anyone holding contrary 
opinions, In this, therefore, I am at the same disadvantage as 

I very much wish that 

















the simultaneous records of the dynamometer they are, to my 
thinking, quite valueless, and cannot in any sense be considered to 
express the power which the steam transforms into gross and 
net work. his may sound heretical to some; those who have 
to deal with locomotive work will perhaps agree with me. | do 
not think, therefore, that there is any need to insist, as you do, on 
the importance of the relative working of the single low-pressure 
and the two high-pressure cylinders of the Webb compounds. In 
the first place, they were purposely arranged to work entirely 
independently and * on their own ;” and as, naturally, the inertia 
of the separate sets of motion was adequately balanced, separately 
and independently, they could not possibly retiect upon one 
another as you suggest; nor in practice was there ever the slightest 
indication of their doing so. 

That both sets of motion raced at times is a fact, and I cannot 
see that that was unavoidable or specially disadvantageous, because 
they neither raced simultaneously nor as a matter of course. What 
actually happened was that at slow speeds, with a late high-pres- 
sure cut-off and a full head of steam, as would be usual at starting, 
or in climbing a hill, the low-pressure cylinder received more steam 
power than it actually required, and so had a tendency to race ; at 
high speeds, with the high-pressure cylinders working more 
expansively on an earlier cut-off, and possibly with a less open 
regulator, the low-pressure cylinder got a sufficiency, but not a 
supertiuity of steam power and had therefore no inclination to race, 
while the high-pressure cylinders would not race at all, under any 
conditions of speed, unless for such normal reasons as cause any 
engine, with coupled or single driving wheels, to race at times. 
In practice also I could never detect any inharmonious working of 
the two sets of motion ; each did its full amount of work, and the 
high-pressure cylinders did not suffer from any exhaust back- 
pressure, as you seem to suppose. Not only did the low-pressure 
steam chest and its two delivery pipes form an ample receiver for 
the two high-pressure exhausts, which came to it practically 
simultaneously and were immediately used up for one low-pressure 
stroke, but the long length of exhaust piping from each high- 
pressure cylinder to the smoke-box acted in the same way ; and 
any congestion of high-pressure exhaust steam, and ‘aa 
high-pressure back pressure, were automatically relieved by a 
blow-off valve on one of the two low-pressure delivery steam 
pipes in the smoke-box, loaded to 45]b. per square inch. 
This, therefore, represented the maximum yossible atnount of 
back pressure in the high-pressure cylinders; in praztice this 
valve only acted when the engine was starting with the high- 
pressure valves in full travel and the regulator well.open ; and it 
was this factor which actually obviated the defect which you and 
your other correspondents insist upon. viz., the impulsive action 
of the lowpressure cylinder at starting. This effect was barely 
perceptible on the engine, and less so on the train, whenever it 
did occur. I admit that it was a defect in the early days of the 
compounds, ‘but it absolutely disappeared when the men got quite 
me to handling them. 

1 am prepared to admit that the coupling of the three-cylinder 
powers on to one axle—but not in any other way—might have 
been an advantage in, the passenger engines, as it turned out in 
the eight-wheel goods engines, provided that the low-pressure 
crank was placed opposite, and at 135 deg. with the high-pressure 
cranks, as in the goods engines. This arrangement would much 
simplify, if not altogether dispense with, the separate balancing of 
each of the three cranks and motions; it is certainly an ideal 
arrangement, and seems to show that a three-cylinder compound 
is capable of being an ideal locomotive. But I have personally 
no practical or theoretical objection to the uncoupled arrangement 
in the passenger engines, Now. the conge:tion of the low-pressure 
steam chest and high-pressure exhaust pipes was further capable 
of relief by the ample dovble-beat release valve of the Rams- 
bottom ulator type, placed on one of the low-pressure steam 
delivery pipes in the smoke-box, and work2d from the footplate, 
and put on for the express purpose of preventing any possibility 
of the very difficulty which you state the Webb compounds 
suffered from at starting, viz., the locking of the high-pressure 
cylinders by back pressure, due to the non-release and congestion 
of their exhaust steam. 

At starting this valve was always opened, so that the high- 
pressure cylinders exhausted direct into the chimney, and the 
low-pressure cylinder got no steam at all until the engine had 
moved sufficiently to bring the low-pressure valve into motion and 
the crank into its proper relative position for admitting and 
receiviug steam respectively. And the maximum amount of move- 
ment of the low-pressure crank necessary to effect this was one- 
quarter of a revolution. If the crank and valve diagram be 
borne in mind this will be obvious; for, supposing the engine to 
be in forward gear, and the low-pressure crank either on the front 
or back centre, the valve having a lead of jin., as it had, the 
crank had only to be moved a few degrees past the dead centre 
to be immediately actuated by the steam. Take, however, 
another case, viz., when the low-pressure crank was standing just past 
the point of cut-off, i.c., 75 per cent. of the stroke--which was a con- 
stant in those compounds which were fitted with the loose single 
direct-acting excentric driven by a pin on the low-pressure crank 
cheek, so placed as to give, both in forward and backward gear, the 
angularadvance required for the lead referred toabove—it is obvious 
that the crank oniy required to be moved through one quarter of 
its half revolution, or one-eighth of the revolution of the wheel 
itself, to get past the dead centre and to receive steam through at 
least the lead opening of the valve. Therefore, directly the first 
high-pressure exhaust took place, showing that at least one-quarter 
of a revolution of the driving wheels had occurred (assuming that 
the high-pressure wheels did not slip), the low-pressure cylinder 
could supplied with steam, and come into immediate action ; 
the release valve was then, accordingly, closed, and the high-pres- 
sure exhaust diverted into the low-pressure steam chest. 

The high-pressure cranks were at right angles, and the valves 
being naturally in full gear at starting, the full power of at lcast 
one cylinder was always available to start the train, and I main- 
tain, as was completely —_ in practice, that this minimum 
availabe high-pressure cylinder power was sufficient to move the 
engine and train over the eighth part of a driving-wheel revolu- 
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tion which sufficed to bring the low-pressure cylinder into full 
action. These are simple mechanical facts, and, try as you will, 
you cannot controvert them ; and I am, therefore, justified both 
by theory and practice in claiming that the Webb compounds 
were at least as capable of promptly starting and getting away 
with a train as any ordinary type of locomotive, and that, in fact, 
more power was available for this purpose than any ordinary two- 
cylinder locomotive could afford. The release valve referred to 
sulved every difficulty, and was, in effect, a starting valve, and, at 
worst, a regrettable though necessary addition and complication 
on the engines. ; 

As regards the distribution of work between the high-pressure 
and low-pressure cylinders, why should it be equal! Naturally 
it was not, because there is only one possible point in the mutual 
relationship of the cylinder powers where they can be accurately 
balanced, the determination of which, depending on so many con- 
siderations, is too complex to discuss here, and too intricate to be 
solved, except by actual practice in particular cases. At low and 
moderate speeds the low-pressure cylinder developed more power, 
and so actually did more work than the two high-pressure 
cylinders ; at higher and maximum speeds the conditions became 
more nearly equal, There was no disadvantage in this that I can 
see; on the contrary, I maintain that these conditions were 
favourable, both in theory and practice, just as two horses in a 
tramear, though of unequal size and strength, balance the work 
between them, each reflecting its own power on to the othor 
through the pivoted splinter bar; and as two engines on a train, 
though of unequal weight and power perhaps, equalise between 
them the work exerted in pulling the train—the one helping the 
other ; the one relieving the other. 

In practice there was really little difference between the work- 
inz of the two cylinder powers, each helped the other, and so, as a 
natural consequence, they balanced each other as nearly as 
possible, and certainly neither was ever any drag upon the other. 
| can only insist upon all these points, if my theories are not 
agreed with, by the facts of my practical experience in the work- 
ing of these engines. I am not sure that what you state as the 
theory of these engines and their cylinder powers is what Mr. 
Webb himself or anyone else ever particularly claimed for them. 
He rightly claimed an advantage in dispensing with coupling rods, 
and on this point I am in agreement with your remarks as to the 
rails acting as coupling rods. That is certainly the case, and to 
my mind it gues far to reduce the supposed advantage of coupled 
wheels, owing to the drag of the pair or pairs working with the 
driving pair, due to the necessary slackness in the coupling pins 
and elsewhere ; this is demonstrated by the fact that the wear on 
driving tires is heavier than on the tires coupled up to them. 
Where I think the advantage of coupled wheels comes in is simply 
the prevention of racing and consequent wastage of power. And 
this implies an advantage in single driving wheels, provided they 
are of large diameter, because they are not hampered by having 
to drag and push round another pair or pairs of wheels, which are 
always lagging behind and always resisting the coupling effect of 
the rails. 

As regards four-cylinder compounds, | do not agree with you as 
to their being desirable either in theory or practice, whatever may 
be their arrangement of cylinders, because increased weight and 
general complication are involved all through, which is altogether 
disadvantageous ; and I doubt if the Webb four-cylinder com- 
pounds have ever been very successful, though they are said to 
have been improved since their arrangement of valve gear has been 
altered by doubling it. 

As to the Webb compound fire-boxes and grates, they were not 
by any means excessively large, as you suggest ; and I do not think 
that increase of grate area or of fire-box surface necessarily in- 
volves increase] coal consumption. Everything depends on how 
the box is fired, and a given amount of coal can be more economic- 
ally fired on a large grate than on a smaller one. The Webb 
compounds had, it is true, larger fire-boxes and grates than any of 
the preceding types of London and North-Western Railway 
engines, though the first, or ‘* Experiment” class, had the same 
boiler as th2 6ft. 6in. four wheels coupled two-cylinder standard 
ordinary express passenger engines ; but these larger grates and 
boxes were really of quite moderate size, while the earlier boxes 
and grates of all the Crewe engines were abnormally small. With 
a large box and grate steam can be more easily made and main- 
tained than with a smaller box and grate, as the fire does not want 
so much pushing, and there is, consequently, less wear and tear 
throughout and less fatigue for the fireman. 

The gentle and intermittent low-pressure blast of the Webb 
three-cylinder compounds, combined with a 5jin. blast pipe orifice, 
induced a very effective draught through the box, and made them 
very excellent steaming engines, while there was considerably less 
wear and tear of the tubes and box than with the ordinary four- 
teat high-pressure blast, the devastating effects of which are only 
to well known. It is to this excellent tiring and steajning of the 
Webb three-cylinder compounds that their very :oderate con- 
sumption of coal and its high evaporative duty are due. This 
coal-and-water-consumption eccnomy, combined with the double 
use of the steam generated, were the prime factors of the successful 
working of these engines, and outweighed the extra consumption 
of oil and kindred materials to such an extent as to produce a con- 
siderable -margin of net economy. Added to this the higher 
mileage between repairs which these engines invariably ran, and 
the extremely heavy work they were constantly performing, a 
further net saving over repair and maintenance costs was obtained. 
A}l these points have to be borne in mind and rightly understood 
in judging of the efficiency and economy of these engines, and to 
ecndemn them for those defects which, in common with all loco- 
motives, they did possess, and to say that they were a failure 
generally, is not only unfair but foolish also, as being against the 
weight of practieal evidence in their favour to prove that, as 
1egards almost all the ideal qualities of a locomotive, they had a 
‘arge net balance to their credit. 

London, July 3rd. PF, A. 


Sir,—Like ‘F. A. L.,” I, too, have railway statistics before me, 
nct accessible to the general public. These in no way bear out the 
assumption that the working of fast passenger traffic on the London 
acd North-Western wa3 pee con A economical, which it ought 
to have beeti if the compounds burned less coal and less oil and 
ccst less for repairs;than the other engines on the line. Even 
“F. A. L.” admits that the London and North-Western average 
is worse than the average of twenty-four other lines, 

The statement that a particular engine worked the heavy Scotch 
traffic for twelve months on 321b. a mile means nothing. We are 
all familiar with the fact (!) that every express locomotive in the 
kingdom burns about 30 Ib. per mile. Seeing that all heavy 
London and North-Western trains were worked with pilots, 32 lb. 
a mile for the compound would be anything rather than economical. 
If **F, A, L.’s” statement is to possess any value, it must be 
onpeneneen’ by particulars of the weights of the trains and the 
plot mileage. I have heard it stated that the ‘‘Lady of the 
Lake ” class worked fast trains on 201b. a mile, but the trains never 
exceeded 100 tons behind the tender. 

It can easily be shown that heavy fast traffic cannot be run on 
321b. a mile. An average of 50 miles an hour cannot be main- 
tained with a four-coupled engine and 250 tons behind the tender 
with less than an average of 750 indicated horse-power. Now, 
32 1b. per mile at 50 miles and more means only 1600 lb. of coal, or 
2-131b. per indicated~horse-power per hour, an impossible con- 
sumption. 

“FP, A, L.” apparently possesses a great store of information. He 
can become convincing if he pleases, and give the railway world 
fcr once a detailed statement of train weights, speed, and cost of 
vorking with compounds and with simple engines on the London 
and North-Western Railway. Lét him take any section, say Euston 
to Carlisle and back. Not special figures for one engine, with 





special crews, special coal, and a special premium, but engines work- 
ing the traffic in the ordinary way, and whether piloted or not. 
So far all ‘‘ F, A. L.” says is that he has the necessary informa- 
tion. I am sure he has not published it. QUESTOR. 
Oswestry, July 2nd. 





Sir,—Commenting on the above and the previous correspon- 
dence, I had the privilege of a run from Carlisle to Crewe a few 
years ago on one of these engines, a four-cylinder compound, 
Magnificent, No. 1945, and give my observations as an indepen- 
dent witness. ‘The back pressure on the low-pressure cylinder was 
so excessive that the engine had to be worked by the regulator 
alone, and so fine had the adjustment to be, that a small quadrant 
and set screw was attached to the end of the regulator quadrant, 
so that the driver could jar the regulator very slightly and then 
follow it up with this small set screw, in order not to run the risk 
of opening or jarring the regulator unevenly, and thereby letting 
too much steam into the cylinders and ‘causing the low-pressure 
gauge to rise. Owing to this fine adjustment, the driver was 
able to keep the low-pressure cylinder gauge at from 20 lb. to 
30 lb. pressure per square inch. I noticed that when the driver 
opened the regulator too far, the gauge registered a pressure of 
45 lb. per square inch on the low-pressure cylinder. Also in my 
notés, | find mention made that the engine steamed badly, but 
the coal was inferior at the time. Under these conditions the 
engine certainly did its work, but on this particular run there was 
a pilot on the train the best part of the journey. 

I also had the advantage of a ride from Crewe to London on a 
three-cylinder compound engine, following closely on the other 
run. My observations at the time on this. run were ‘‘ good,” 
but it must not be forgotten that the engine» was acting as a 
pilot, and I see in my notes a remark is made that the engine 
was erratic in starting. The working of this engine was, how- 
ever, quite the reverse of the four-cylinder compound locomotive, 
inasmuch as the latter was worked with a full regulator the 
whole journey, the driver notching up to meet the varying con- 
ditions of the road. 

I trust that these few observations may be of interest to some of 
your readers, 8. M 

July 3rd. 





‘* UNEXPLAINED "’ RAILWAY ACCIDENTS. 


Str,—The Baillieston railway smash,’ near Glasgow, on the 
Caledonian Railway, coming as it does so soon comparatively after 
the Witham accident, the late disaster on the Midland Railway, 
and other similar fatal and deplorable incidents, it surely behoves 
railway engineers, of all men, immediately to try and find an 
explanation for such apparently inexplicable blunders, if not 
worse, 

As regards the Midland accident in the North, that was never, 
I think, properly cleared up, further than that it was stated that 
the original trouble was caused by a fish wagon, sandwiched 
betwixt two heavy coaches, leaving the track, and thus fouling the 
line, into which the other express dashed into death and disaster. 
To allow a lighter wagon, such as a fish one, to be placed between 
heavier passenger coaches in a high-speed train, and stand the 
chance of the lighter wagon being lifted, as it were, off the track 
by the pull of the heavier vehicles on each end of it, is surely 
almost criminal, and, to say the least, is practically to court 
disaster. 

The later terrible disaster at Witham in the South, however, 
brought home to us what high speeds might mean under the 
existing condition of things, designed, as these were originally, 
for 50 per cent. less speeds than are run to-day. It would appear, 
however, from the Baillieston smash, that railway engineers and 
managers have as yet learned no proper lesson from the Midland 
and Witham catastrophes mentioned, as the danger to the travel- 
ling public of allowing fish vans or wagons to be run in express 
trains still exists, with the result of the fearful and fatal accident 
near Baillieston just reported. 

These accidents—lamentable though they may be—if properly 
inyuired into and dealt with, as they ought to be, should surely 
bring out some practical solution, and provide prevention of 
similar disasters in the near future. 

Spreading of the rails—so prevalent in America and on the 
Continent—-is, owing to our more*solid and permanent railways, 
practically unknown in this country. This being so, and it being 
taken for gran‘ed, as in the said Midland, Witham, and Baillieston 
accidents, that the axles, the wheels as constructed, the track, the 
curves, the points, the uniform weight of the passenger coaches, 
and everything-else were right and perfect—as they have been 
officially stated to have been—surely, mechanically speaking, it 
ought to be absolutely impossible for a railway train to leave the 
track at almost any speed, unless by collision or mechanical 
obstruction. 

Is everything right, nowever, and to take the wheels as an 
example, are they properly designed and constructed for the 
excessive speeds of the expresses of to-day’ What was designed 
for and good enough for au average speed of 30 or 40 miles an 
hour is, I fear, scarcely suitable for the excessive high speeds of 
the present through mail trains.. The only reason why more 
‘unexplainable ” disasters do not happen may lie in the fact, that 
the locomotives and coaches of such main trains have been almost 
as proportionately increased in weight as they have been in speed 
running. 

The construction of the wheels, however, and their somewhat 
unreliable guide or guard flanges, remain practically the same as 
they were fifty years ago. Lately, I asked one of the most 
prominent and successful locomotive superintendents of the 
present day why the guard flanges of the wheels were made so 
shallow, considering the high speeds now run, and he candidly 
replied that he really did not know, and that he often wondered 
himself why the said guard flanges were not made at least twice 
the depth, as they might well be. 

Let it be remembered how often ordinary light horse-drawn 
tramway cars used to leave the line in the streets at very ordinary 
speeds, caused by the lightness of the said cars; whereas, with 
practically the same guide or guard projection on the wheels, it is 
a rarity indeed for a modern electric tramway car—because alone 
of its infinitely greater weight—to leave the track, although it may 
run as fast as 20 miles an hour, 

Then, in Berlin some time ago, at the excessive high speed trials 
of electric trains, running at the rate of some 200 miles, more or 
less, per hour, it was found absolutely essential to have a guard 
rail on each side all the way as high as 3in. above the track rails, 
to prevent the said heavy cars jumping the track when running at 
such high speeds. Does not this of itself point the moral, and 
speak volumes, and when will our railway magnates profit by such 
experience, at least, in principle ? st 

After considering these pofnts, and the fact that there is in 
general and present use the projection of practically only lin. say 
on the inside of each wheel, to jump, on all our trains, and stand- 
ing as it were between life and death, is it not about time to 
inquire why more effectual means are not taken to prevent any 
possibility of the derailing of fast trains, where the risk is so great, 
and where the security can at least be made so mechanically 
certain by the mere doubling of the depth of the present flange 
projections. 

Why should not the Board of Trade carefully examine into this 
question, so vital to the travelling public, and if necessary decree 
that the guard flanges of all the wheels of at least the fastest 
trains should be considerably deeper and proportionately stronger 
than they are at present, when, this being carried out, and every- 
thing else being right, there should certainly never be any more 
such lamentable accidents produced by ‘‘cause unknown ” as that 
at Witham, and by ‘‘cause a mystery,” as that at Baillieston. 

I note the public is once more assured in the Press by the 
railway officials—as it was assured in the case of the Witham 





‘* accident ’—that ‘‘they are satisfied no blame attaches at 
Baillieston to anyone,” and that ‘‘the cause of the accident is a 
puzzle to them.” Surely, however, such misleading statements 
will not continue any longer to satisfy an intelligent and critical 
travelling = seeing it is a question of life or death to those 
of us who, like the latest victim, the late Mr. Coote, put ourselves 
and our lives in the hands of the railway companies. 
James Keiru, Assoc. M. Inst.C.E., M. Inst. Mech. ts. 
London, N.W., June 29th. 





THE COMMERCIAL ORGANISATION OF ENGINEERING 
FACTORIES, 


Sir,—The system of allowing workmen to record their own time 
upon various jobs has long since proved itself to be utterly unreli- 
able ; yet Mr. Henry Spencer, in your issue of June 29th, advo- 
cates a return to this antiquated method of obtaining labour costs. 
A little consideration will show how hopeless must be the attempt 
to secure accurate figures in this manner. Suppose, for instance, 
a turner to be engaged upon ‘‘day work” up to 10.30 a.m., 
followed by a ‘‘ piece work” job occupying him until 12.15, after 
that a further spell of ‘‘day work.” In such a case there isa 
strong temptation to alter the times of changing from one job to 
another in such a direction as to reduce the piecework time, thus 
increasing the bonus. It would be impossible for a busy foreman 
in charge of a large machine shop entirely to check this sort of 
thing ; he may be sent for by the manager, or his attention will 
be taken up by some special job for a considerable time ; during 
these intervals his men will be fully alive to their opportunities of 
booking their time on each job a few minutes wrong, one way or 
the other, to benefit their piecework earnings, and general inac- 
curacy of labour costs must result. No doubt an alert and energetic 
foreman will make the record of false times difficult, but such 
manceuvres ought to be, and are, impossible with the methods of 
time-keeping adopted by many up-to-date engineering works, 
Referring to Mr. Spencer's article, “‘Job Slip” 73 and “Time 
Slip” 71 should be combined in one card, with provision for stamp- 
ing the times of starting and stopping work on each job by means 
of a recording clock, and no workman should be allowed to have 
more than one card in his possession. These cards could still be 
used by the foreman to indicate the work ahead of them, as 
explained for ‘‘Job Slip” 73, and their adoption for time recording 
would entirely prevent any ‘‘ pilfering ” of time for the benefit of 
piece-work bonuses. W. O. Horsnatin. 

Ipswich. 





Sir,—In your issue dated the 29th June I notice Mr. Horsnaill’s 
criticism of two points mentioned in connection with stores requisi- 
tions and factory orders respectively, to which J wish to reply. 

Withdrawals from stores.—Your correspondent prefers that the 
clerical work involved shall be done in the shop manager's office, 
and if the manager’s assistants have sufficient time at their dis- 
posal, there seems no reason why his suggestion should not work 
out satisfactorily. The question is one that depends for solution 
upon the constitution of the staff. Suffice it to say that, in the 
factory under notice, the machine shop foreman had the assistance 
of three charge hands ; and although, nominally, he was responsible 
the foreman rarely, if ever, had occasion to write out the requisi- 
tion, but relied upon one or other of his deputies. 

Manufacturing batches of parts.—Mr. Horsnail] has evidently 
overlooked page 619, column 2, paragraph 1, reference to which 
will discover that each batch of details, as per shop lists, is limited 
to twenty cars, so as to avoid overstocking. There is, however, a 


‘permissible exception to this rule in the case of automatic lathes 


making pins, bolts, studs, nuts, &c., which are customarily put 
through in special quantities against an ‘“‘S” order, being subse- 
quently delivered to finished stores room. for re-issue to the fitters 
on a schedule requisition, Fig. 65. HENRY SPENCER. 
Preston, June 30th. . 





THE RECENT EARTHQUAKE, 

Sir,—I venture to ask the kindly assistance of your readers in 
collecting the materials necessary for a detailed study of the recent 
earthquake. 

My principal objects are to trace as accurately as possible the 
boundaries of the areas over which the shock was felt, and the 
accompanying sound heard, and to draw lines ona map through 
all places at which the shock was of the same intensity. It would 
of great service to know simply the names of as many places as pos- 
sible at which the shock was felt or the sound heard. Still more 
useful would it be to have answers to any of the questions printed 
below. I should be most glad and thankful tu receive accounts 
from any places whatever ; and I may add that no careful account, 
however scanty the information given, can fail to possess some 
value or to help in throwing light on the ature and origin of the 
shock. 

1. Place of observation. 

2. Situation of observer, indoors or outside, &c. 

3. Time of occurrence—please state if accurate to the nearest 
minute. 

4. (2) What were the nature and direction of the shock ? 
(b) Did the shock consist of two distinct parts, separated by an 
interval of a few seconds? (c) If so, which part was the stronger, 
and how long was the interval between the two parts ! 

5. How many seconds did the shock last, not including the 
accompanying sound / 

6. Was the shock strong enough: (a) To make doors, windows, 
fire-irons, &c., rattle? (Ll) To cause the observer's seat to be per- 
ceptibly raised or moved / (c) To make chandeliers, pictures, &c., 
swing! (d) To overthrow ornaments, vases, &c.? (e) To throw 
down chimneys or make cracks in the walls or buildings ? 

7. (2) Was any unusual sound heard at the time of the shock, 
and, if so, what did it resemble? (/) Did the beginning of the 
sound precede, coincide with, or follow the beginning of the shock ? 
(c) Did the end of the soand precede, coincide with, or follow the 
end of the shock ? 

8. If any other shocks were felt, it would be most useful to have 
a list of them, together with answers for each to any of the above 
questions, especially Nos. 3, 4 (a), 6 (a), and 7 (a). 

C. Davison, Se.D., F.G.S. 

16, Manor-road, Birmingham, June 27th. 





THE SIMPLON TUNNEL. 


Srr,—Allow me to explain that the temperature ef 80-degz. Fah. 
in the Simplon Tunnel, spoken of in your excellent article of 
June 22nd, is due to the absence of the icy high-pressure spray, 
which kept the thermometer at least 14 deg.-lower for months. 
The maximum in the carriages was 66 dey. on February 25th, for 
instance, when the drains carrying off the water from the_ boiling 
springs had not yet been covered, and it was said to have been 
under 63 deg. on May 19th, the date of the inauguration by the 
King of Italy and the Swiss President. This spray, hitherto 
forced against the parts of the rock still insufficiently cooled, has 
lately been s‘opped in order to favour the experiments going on 
with electric traction, but its use is to be resumed as soon as 
measures have been devised to counteract its effects upon Messrs. 
Brown, Boveri and Co.’s plant. R. G. Corset. 

Temple, F.C., July 2nd. 








Txt Automoblile Club of America is arranging to 


| conduct an alcohol fuel consumption test next autumn, 
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A NEW WATER-TUBE BOILER. 


A WATER-1UBE boiler embodying some novel features has 
recently been brought to our notice. It is illustrated in the | 
accompanying engravings. It is constructed with a com- 
bustion chamber at the back with the object of ensuring the | 
complete combustion of the gases before they circulate among 
the tubesin the boiler. At the same time this chamber facili- 
tates cleaning, inspection, and repairing operations. The boiler | 
is being put upon the market by the Davies Patent Boiler | 
Company, Limited, of 28, Victoria-street, Westminster, and | 
it is claimed for it, among other things, that, in the event of a | 
tube bursting, the steam arising therefrom would follow the | 


SECTIONS OF DAVIES 


course of the draught in the direction of the uptake, that , 
the water would leave the tube chamber only in the direction 
of the smoke, and hence that the stokers would be able to 
draw the fires without danger. 

As will be seen from the illustrations, the boiler consists of 
a series of several elements of vertical straight. tubes. 
These are built up of pairs of semi-cylindrical top and 
bottom half drums, united by a number of tubes the 
diameter and length of which are varied in accordance with 
the heating surface and horse-power required, the nature of 
the fuel being used and the method of stoking employed. 
The bottom drums form the roof of the furnace, while the 
upper drums form the roof of the tube chamber, with a 
steam receiver above. It is consequently impossible for the 
furnace gases to circulate around the tubes until they have 


'of the length of the tube chamber. 





pissed to the rear of the combustion chamber. The boiler is 
slightly raised at the back, and a brick lined combustion cham- 
ber is constructed at the rear. There are no external down- 
comer pipes. About two-thirds or half of the back end tubes 


| act as the upeast, and the other third, or half, act as down- 


comers, according to the rate of working; the circulation of 
the water and steam is indicated by means of the arrows. A 
levelling pipe and mud collector are provided at the front, 
under the ends of the lower drums, and a blow-off is attached 
to the scale collector. 

Hand holes are formed in the top drums for access to and 
w.thdrawal of the tubes, and manholes are made in the ends 
o* all the drums large enough to allow a man to enter 


WATER-TUBE BOILER 


them for inspection, cleaning, or repairs. Hinged smoke- 
box doors are fitted to the front of the boiler as in marine 
type or dry-back boilers. 

Between the elements of the boiler are inserted horizon- 
tally superheater tubes, which extend to about three-fourths 
These tubes are 
expanded into steel boxes provided with handholes ior 
renewal or repair of the tubes. The path of the gases 
through the boiler is similar to that in an ordinary marine 
type boiler. The gases from the furnace pass beneath the 
lower drum and into the combustion chamber, where they 
mingle with hot air passed in through hollow fire-bars. 
The mixture then circulates through the tubes and passes on 
to the superheater and thence to the funnel through an 
economiser which is placed in the smoke-box. 


We give below a comparison, supplied by the makers 
between an ordinary Scotch boiler and a boiler of the Davies 
type, with the differences in favour of or against the latter -_ 


Davies Boiler. 


17ft. Gin. 
10ft. Gin. 
12ft. 3in. 
«. 3200sq. ft. 
.. 57-75 .8q ft. .. 
° 27 tons 


Scotch Type Marine Boiler. Difference, 
Tleight, 16ft. .. 
Width, 16tt. : 
Se. Se 
Heating surface, 2655 sq. ft 
Grate area, 57-75 sq. fr. ae 
Weight, boiler, 57 tons 
water, 37 


Loss, 1ft. 9in, 
Gain, 5ft. Gin, 
Loss, 3in, 
Gain, 545 sq. ft, 
tame. 
Gain, 30 tons, 


” 





” ” 


oe a Pee. oem 
Evaporation, 12,5€0 Ib. 5,5 - 
Evaporation to 15,000 Ib. 
Steam, 200Ib... .. 
Floor space, 192 sq. ft... ee 
Mr. W. H. Booth, Mr. H. J. Donkin, and Mr. W. J, 
Harding have all made tests with and reported on the Davies 
boiler. From the reports of these gentlemen we obtain the 


60 4, 

8000 Ib. 
s, 5000Tb, 
9 251». 


Gisq. ft. 


” 


229 ,, oe 
128 sq. ft. ‘ 


following figures :— 


re foot of grate 


area per hour. 
bustible. 


Weight of coal uscd per 
Ib, of actual coal. 
lb. of combustible. 
from and at 212 deg. 
Fah. per Ib. of com- 





Water evaporated per 


Water evaporated per 
Equivalent evaporation 





Ib. Ib. 
W. H. Booth..| 11-616 


Mr. H. J. Donkin. 
Mr. W. J. Harding | (1) 19-04 
| (2) 21-25 


Mr. 


12-206 
. 


1-44 10-53 _ 


9-88 10-85 


11-42 


The coal used by Mr. Booth was Nixon’s navigation, and 
estimated calorific value of 14,962 B.T.U.; that used by Mr. 
Donkin — also Nixon's navigation—a calorific value cf 
15,025 B.T.U., and that used by Mr. Harding in (1) was 
Durham Tanfield Moor, and in (2) Nixon’s navigation of good 
quality. In neither case is the calorific value given. The 
equivalent evaporation in Mr. Harding’s test No. 2* is per 
Ib. of coal and not per Ib. of combustible, and the corres- 
ponding figure given by Mr. Donkin t is per lb. of dried coal. 

One of the claims made for the Davies boiler is that it is 
smokeless, owing to the perfect action of the combusticn 
chamber. On this point Mr. Donkin remarks in his report :— 
‘« There was an entire absence of smoke during the trial. and 
' the boiler steamed easily and steadily throughout ’’ ; and Mr. 
Harding says: ‘‘ Smoke—light brown during firings, absent 
between firings’’ for the Nixon navigation coal and for the 
Durham Tanfield Moor coal—which has the reputation of 
being an exceptionally smoky coal — ‘‘ there was a small 
amount of smoke given off when firing, which gradually died 
off when the doors were closed, lasting from one to one and 
a-half minutes, and between there was an entire absence of 
smoke.’’ The efficiency of the plant came out very high in 
these trials. In one instance an overall efficiency for boiler, 
economiser, and superheater, of over 86 per cent. was obtained, 
the apparent efticiency of the boiler alone being just over 81 
percent. In the other cases the overall efficiency was well 
over 85 per cent. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In accordance with previous announcements, the summer 
meeting of this Institution will be held in Cardiff, and will 
begin on Tuesday, 31st July. The following papers have been 
offered for reading and discussion, and will be read as time 
permits, but not necessarily in the order here given :—‘‘ The 
Development of Blast-furnace Blowing Engines,’’ by Mr. 
David E. Roberts, of Cardiff, member ; ‘‘ Shipping of Coal at 
Cardiff,’’ by Mr. Henry S. C. Ree, of Cardiff; ‘‘ Shipping o: 
Coal at Penarth,’’ by Mr. T. Hurry Riches, Vice-president, 
and Mr. T. E. Heywood, of Penarth; ‘‘Shipping of Coal at 
Newport,’’ by Mr. John Macaulay, of Newport, Mon.; a 
description of the apparatus at Barry will also be supplied ; 
‘*Some Notes on the Equipment of Bargoed Colliery,’’ by 
Mr. E. M. Hann, of Aberdare; ‘‘The Manufacture of Tin- 
plates,’’ by Mr. R. Beaumont Thomas, of Dennel Hill, near 
Chepstow; ‘‘ Railway Motor-car Traffic,’ by Mr. T. Hurry 
Riches, Vice-president, and Mr. Sidney B. Haslam, of 
Cardiff, Associate Member; and ‘‘ Large Testing Machines in 
South Wales, 1829-1906,’ by Mr. J. Hartley Wickstecd, Past- 
president. Advance proofs of the papers can be obtained, as 
soon as ready, on application to the Secretary. The outline 
programme for the meeting is as follows :— 

Monday, 30th July: The Secretaries’ office will be open 
from 3 p.m. to 6 p.m. at the South Wales Institute of 
Engineers, Park-place, Cardiff, for the registration of 
addresses, &c. 

Tuesday, 31st July: 10a.m., the Right Hon. the Lord Mayor 
of Cardiff, Alderman Robert Hughes, and the members of the 
Reception Committee, will welcome the President, Council, 
and members of the Institution, and also a party of American 
engineers attending the meeting, in the hall of the South 
Wales Institute of Engineers; reading and discussion cf 
papers ; (A) 2.30 p.m., visit to Bute Docks and Messrs. Guest, 
Keen, and Nettlefolds’ Cardiff Works, by special train, kindly 
provided by the Rhymney Railway Company; 8 p.m., Con- 
versazione at Park Hall by the Right Hon. the Lord Mayor 
of Cardiff, Alderman Robert Hughes, and the Lady Mayoress. 

Wednesday, Ist August : 10 a.m., reading and discussion of 
papers; (B) 1.15 p.m.(?), visit to Penarth Dock, special 
train from Queen-street Station; 7 p.m. for 7.30 p.m., 
Institution dinner in Park Hall, Cardiff. 

Thursday, 2nd August, alternative visits: (C) 10 a.m., Barry 
Docks, arrive in Cardiff about 3 p.m.; or(D)10a.m., Bargoed 
Colliery, train to Bargoed, visit colliery, arrive in Cardiff 
about 3.45 p.m.; or (E) 9.30 a.m., Newport Transporter 
Bridge and Alexandra Docks, Newport, train to Newport, 
electric tram to Transporter Bridge and Alexandra Docks, 
arrive in Cardiff 3,40 p.m. 

Friday, 3rd August, alternative visits: (F) 10.18 a.m., 
Chepstow and Tintern; an excursion to Monmouth and 
Raglan may be arranged if excursion (F) is full; or (G) 10 a.m., 
Ilfracombe, special train to Barry Docks, steamer to Ilfracombe, 





24 hours), steamer returns to Cardiff, arriving late afternoon, 
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500-TON FLANGING 


VAUXHALL AND WEST HYDRAULIC 


HNGINEERIN 


PRESS 


\G COMPANY, LIMITED, LONDON, ENGINEERS 





A LARGE FLANGING PRESS. 


RECENTLY we were invited to see a new flanging machine, 
which has just been constructed by the Vauxhall and West 
Hydraulic Engineering Company, Limited, of 23, College- 
hill, EC. The machine, which is of exceptionally large 
dimensions, has been built to the order of Mr. D. Earle 
Marsh, chief mechanical engineer of the London, Brighton, 
and South Coast Railway Company, for dealing with large 
boiler plates, &c., at one operation. The arrangement of the 
press, which is worked by hydraulic power, can be seen from 
the accompanying engraving. The main castings have been 
made of steel throughout, and we were informed that the 
exceptionally high factor of safety of 29 had been allowed. 
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PLAN AND ELEVATION OF PRESS 


The table is 10ft. 6in. diameter, and is capable of taking 
the largest locomotive boiler plates that can be used. 
There are four guide columns, spaced 11ft. 3in. apart, from 
centre to centre. The top parts of these guides are threaded, 
and the head plate can be raised or lowered and locked in any 
position by means of the nuts shown in the illustration. 
The machine has a maximum daylight of 6ft., and an adjust- 
ment of 3ft. There is a main central ram working from 
below, and capable of exerting a pressure of 500 tons, A 





} 
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smail vice ram, which can be worked quite independently, is 
contained in the mainram. There are also four powerful 
vice rams for dealing with large work. These can be readily 
adjusted to suit any diameter, by simply loosening the nuts 
of the four holding-down bolts, and moving them into the 
nom position. Two other small vice rams similar to 
the four just referred to have been provided for lifting the 
press table until it comes into contact with the work. 
Whilst this is being done, the main cylinder is maintained 
full of water from a low-pressure service. Special attention 
has been paid to the design and arrangement of the vatves, 
with the result that the system is simple and effective. Four 
levers control all the operations ot the press. Common 
pressure and exhaust-boxes are fitted, to which all the valves 
are connected. Economiser valves and cylinders are also 
fitted, by which all the idle movements of the main table can 
be performed, a full supply of pressure water being required 
only after actual contact with the work has been made. 
The supply pipes to the four movable vice rams are provided 
with swivel joints, to allow for their movement without in 
any way straming the connections. 





LONDON ELECTRICITY SUPPLY. 


Tue Select Committee to whom the London County 
Council (Electric Supply) Bill was referred, and who 
were instructed by the House on April 2nd to consider, 
with special reference to the terms of the Bill, the best 
means of providing for the Supply of Electrical Energy 
in bulk and for power and motive purposes, and to report 
thereon, have agreed, with regard to the said Instruction, 
to the following Special Report :— 

1. The main general object of the Bill is to enable the London 
County Council to supply electricity in bulk to authorised dis- 
tributors (that is, Local Authorities or Companies authorised by 


| Act of Parliament or Provisional Order) within the Administrative 


County of London and certain adjoining Boroughs and Districts in 
the Counties of Essex, Kent, Surrey, and Middlesex. 

2. The Bill proposes, in addition, to confer on the Counc‘] powers 
to supply electrical energy direct to railways, docks, tramways, 
and various other undertakings. 

3. And the Bill also proposes to confer on the Council power to 
transform, distribute, and use electrical energy in various build- 
ings, works, or undertakings belonging to, or maintained by them, 
or under their control ; but this power is not to apply to schovls 
and various other buildings, parks, open spaces, pleasure grounds, 


| or workmen’s dwellings without the consent in writi:g of the 


| tricts included in the Bill. 


authorised distributor. 

4. The Council do not, except as above, propose to supply elec- 
trical energy direct to any individual consumer wholly situate in 
the area of any authorised distributor without the consent of the 
——_ concerned. 

. It is important to bear in mind that the supply of electrical 
cones in the Administrative County of Londen and adjoining 
districts is now in the hands of various Local Authorities and 
Companies. Powers for this purpose have been granted under the 
Electric Lighting Acts, and cover practically the whole of the 
County of London and the greater portion of the adjoining dis- 
At the present time these powers are 


| held within the County of London by sixteen Local Authorities 


and thirteen companies, and with regard to most of the latter the 
Local Authorities are entitled to purchase the undertakings in the 
year 1931, 


6. The Tables ‘“‘A” and ‘‘B” appended to this Report show 
the Orders now held by Local Authorities and Companies respec- 
tively, the areas to which such Orders relate, and the extent to 
which competition within those areas has been authorised.* 

In addition to these Orders, powers for the compulsory acquisi- 
tion of land for power stations and other purposes have been 
obtained by special Acts of Parliament in respect of various parts 
of the County of London. The Table “‘C” appended to this 
Report gives a list of these special Acts.* 

‘hese Tables have been furnished to the Committee by the 
Board of Trade, 

7. Up to the present time the capital expended by Local Autho- 
rities has ‘been in round figures about £6,500,000, and by Com- 
panies about £12,000;000, making a total capital expenditure of 
about £18,500,000. Capital expenditure is stated to be proceeding 
at the rate of about £1,000,000 a year. 

8. At the time the Electric Lighting Acts were passed the 
principal question. was one of light, and it was provided that in 
the area of each Local Authority there should be a distinct and 
separate undertaking. 

9. No doubt this system was adopted to maintain the power 
given to each Local Authority to’ purchase the undertaking in 
1931. . The effect has been to cause a large number of separate 
stations to be constructed. 

10. The Committee are of opinion that the best means of pro- 
viding for the supply of electrical energy in bulk, and for power 
and motive purposes, is by one large and inclusive scheme, extend- 
ing not only over the entire County of London, but also to adjuin- 
ing boroughs and districts. 

11. For the purpose of carrying out such a scheme some Central 
Authority -is required with ample Statutory powers and corre- 
sponding duties. In addition to the proposal of the London 
County Council various other proposals have been placed before 
the Committee. After giving full consideration to this question 
the Committee are of opinion that the London County Council 
should be the Authority. 

12. The Bill before the Committee is solely permissive. No 
obligation is imposed on the Council to give a supply to any of the 
Local Authorities or Companies ; in fact, no obligation is imposed 
on the Council to carry into effect any ‘of the powers sought by 
the Bill, and there is no presembed time either for beginning or 
for carrying out the work. ‘The Committee consider that the 
Council should be under such obligations, and that under fair and 
reasonable terms and conditions any authorised distributor (whether 
a Local Authority ora Company) should have the right to require 
a bulk supply. 

13. The adoption.of these proposals would alter the whole 
scope and intention of the Bill; but it would, at the same time, 
make the measure :nore practical and effective for all purposes. 

14. Authorised distributors made a most strenuous upposition to 
Clause 35 of the Bill. “This is a most important Clause, empower- 





ing the Council to make representation to the Board of ‘I'rade 
that the prices charged by any authorised distributor were exces- 
sive, and ought to be reduced, or that the methods of charge 
ought to be altered, and after an inquiry such Order was to be 


| made as in the opinion of the Board of ‘I'rade would be fair and 





reasonable, having regard to all the circumstances of the case, 
including, amongst other things, the terms upon which and_ the 
time within which the Counci] would be willing and in a positron 
to furnish a supply. 

5. The Committee doubt whether due consideration has been 
given to the fact that both Local Authorities and Companies as 
authorised distributors have expended a great amount of capital in 
the erection and equipment of generating stations, and that this 
has been done. and the money borrowed under Parliamentary 
sanction. Any alteration of existing conditions ought to uphold 1m 
a fair and reasonable manner the interests of the authorised «is- 
tributors. 

It was contended that the words in the Clause ‘having regard 
to all the circumstances of the case’ were sutlicient to safeguard 
these interests ; but the Committee consider that in such a Bill 
there should be contained a clear and distinct provision, So that 
the existing financial position and obligations of Local Authorities 
and Companies as authorised distributors should be taken into 
account in any revision of prices, and it may be desirable that 
such prices when so revised should be made maximum and not 
actual prices, 

16. With regard to the Scheme generally the Committee are of 

opinion that further consideration should be given in regard to 
many matters pointed out during the course of the Inquiry with a 
view to amending and improving the Scheme. 
17. The distribution system px oposed by the Council is one which 
requires further consideration. The suggestion of duplicateu 
routes is well worthy of attention. This was proposed in the 
Scheme of the Administrative County of London and District 
Electric Power Company. The Trunk transmission system should 
be on the highest voltage consistent with safety underground and 
the cost of insulation. 

18. In recommending that the County Council should be the 
Authority, the Committee desire to refer to the statement made 
by Mr. Llewellyn Smith, on behalf of tne Board of Trade, which 
they regard as of great value. The Committee have in view tLe 
fact that the County Council, as th s Authority, may exervise 1s 
powers in more than one way. 

(2) The County Council may undertake the whole work, 
providing every authoriced distributor and every private cun- 
sumer with electricity in bulk at a maximum scale of prices. 

(6) The County Council may retain for itseif one part of the 
undertaking, while permitting a private enterprise to under- 
take another part. 

(c) The County Council :nay lease for a substantial con- 
sideration the whole enterprise to a private enterprise, tv 
resume possession of it when its initial stages are over. 

The Committee are of opinion that the Report of the Finance 
Committee of the County Council renders desirable a careful cou- 
sideration of alternative schemes. 

The Committee desire to say that the scheme put forward Ly 
the Administrative County Company appeared to be conceived un 
scientitic lines, and calculated to attora u cheap supply of electri- 
cal energy at private risk, though it was not clear to what extent 
the necessary paramount authority of the County Counejl, and 
the ultimate possession of the enterprise by the Council, could Le 
secured under this scheme. 

19. Evidence was given at length regarding the generation of 
electrical energy at the coalfields and the transmission of it to 
London at a very high voltage by overhead cables along the public 
roads. The Committee were not able to regard this as a suitable 
scheme. 

20. I'he Committee visited the County Council’s generating 
station at Greenwich. ‘The installation—apart from the questicn 
of the method of generation—appeared to them to be inall respects 
admirable and to reflect credit upon the Council's Engineer, Mr. 
J. H. Rider. 

21. he Committee consider that the provision of cheap electric 
power for London is so important and pressing that they do not 
view with favour the possibility of the question being indefinitely 
hung up ; they therefore urge that the Council should be prepared 
to make a decision as to their action early enough to allow other 
Bills to be presented for next Session. 

22. Having given full and careful consideration to all questions 
in respect to the Bill the Committee have determined to Keport tu 
the House that the Preamble is not proved. 

23. A Memorandum relating to Electric Power and Supply Bills 
of the present Session, which was presented to the House by the 
Commissioners of W: orks, was referred to the Committée, who cot. 
sidered it and took evidence upon the points raised in the Com 
missioners’ observations. With ard, however, to all Bulls 
introduced into Parliament during the present Session in respect 
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to electric supply in London and the adjoining districts, the Com- 
mittee are of opinion that, pending the introduction of a satisfactory 
Bill next Session by the London County Council—or, in default of 
the London County Council, then by some competent body of 
Promoters—it is not advisable that any further progress should be 
made with such Bills. 








NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, 4th June, 1906. 

THE new tariff agreed upon between the Governments of 
the Cape, Natal, Orange River Colony, the Transvaal, and 
Southern Rhodesia, was published on the 25th May, and has 
been the subject of considerable comment, not wholly favour- 
able, in business circles in Johannesburg. The present time 
was, of course, most inopportune to introduce any alterations 
in Customs rates, but owing to the notice of the Natal 
Government that this Colony would retire from the old 
Convention at the end of June, and as it is very generally 
considered most desirable that there should exist a General 
Customs Union between all the Colonies and territories of 
South Africa, a conference was held at Maritzburg in March 
last to decide on the full terms of a new Convention, super- 
seding that entered into in the year 1903. The Transvaal has 
not been able to secure very favourable terms, the Coast Govern- 
ments being determined without exception to secure increased 
revenue from Customs duties, and being quite prepared to 
sacrifice the union to gain their desires. The new tariff means 
a further measure of protection for the coast manufacturers, 
and at the same time a set back for the minor industries of 
the Transvaal. Additional duties will raise the cost of living 
throughout South Africa, with this exception, however, that 
the promised reduction in the Central South African Railway 
traffic rates is expected to minimise or annul this effect in 
the case of up-country districts. A reduction of these railway 
rates will, however, mean diminished receipts to the 
Transvaal and Orange River Colony Governments, and post- 
ponement of necessary railway expansion, unless the revenue 
is provided by some other form of taxation. 

Manufacturers and importers are aware that under the old 
Convention nearly all engineering supplies were placed under 
Class III., and liable to 24 per cent.—now 3 per cent.— 
ad valorem duty, which, however, was rebated in the case of 
produce or manufactures of the United Kingdom and 
imported therefrom, or from reciprocating Colonies. This 
class is now increased by the inclusion of the following 
articles previously rated in other less favoured classes :— 
Power lorries and trailers for power vehicles—traction engines 
were previously in this class—lifts and gates, carbonic acid 
gas, cement liquid for tube mills, disinfectants, slates for 
roofing, emery, felt and ruberoid, screw and hydraulic jacks, 
ammonium, barytes and pumice, calcium, gypsum, 
magnesium sulphate. Cement will now pay Is. 3d. a cask, 
with a British rebate of 3d. Blasting compounds will pay 
23d. per pound, instead of 13d. as before, and the duty on the 
British article will be 2d. instead of 14d. Collodion cotton, 
used in the manufacture of explosives, is now placed in Class 
III., its duty previously being 4d. per pound. Mining 
buckets, skips, &c., which were formerly in the 23 per cent. 
ad valorem class, are now in the free list. ia 

The meeting of the Inter-Colonial Railway Conference was 
held simultaneously with that of the Customs Conference at 
Maritzburg, and resolutions were passed which supplement 
those just alluded to. The special preference rate for South 
African produce is to be done away with, and raw materials 
carried over the railways are no longer to be charged rates in 
advance of those levied on the manufactured article. South 
African railway statistics are to be collected, classified, and 
published in a reliable form, and at the earliest possible 
moment a railway clearing house is to be established. A 
revised list of through rates is also to be prepared, and the 
promise has been made that these, as well as local traffic 
rates, are to be substantially reduced. 

Recently published trade statistics show that during the 
month of April Transvaal trade, as judged by the value of 
imports, has fallen off somewhat. In February the total 
value of. merchandise imported was £1,387,549, in March 
£1,409,004, while in April the amount is shown at £1,356,542. 
Owing to a decline in the amount of goods imported from the 
British Empire other than Great Britain, the proportion of 
foreign goods imported has gone beyond any mark reached of 
recent years; but it has to be pointed out that this diminu- 
tion in the imports from oversea Colonies was probably the 
result of the rumour, since justified, that in the new tariff a 
preference was to be shown towards the goods imported from 
other British Colonies. 

Official returns also show that British shipping to South 
Africa is giving way somewhat to foreign competition. This 
is shown in the figures which have reference to the tonnages 
of direct steam transport received during the past five 
years :— 


British tonnage 

.. 4,280,085 
5,321,111 
4,885,693 
4,511,983 


3,677,824 


3 Foreign tonnage. 

i901 Ss - +» 283,874 

1902 z 

1903 

1904 

1905 pee) secre 503,660 
During the past year therefore the foreign tonnage to South 
African ports increased by 4°5 per cent., whilst the British 
tonnage actually decreased 18:8 per cent. This is a matter 
that deserves the attention of the Shipping Ring. 

On the 2nd inst. was held the sixth annual dinner of the 
Transvaal Institute of Mechanical Engineers. As usual, it 
was largely attended, but it was a matter of general regret 
that Lord Selborne, owing to absence at Bloemfontein, was 
unable to be present. The chief speakers were the Mayor of 
Johannesburg, Mr. Lionel Phillips, and Sir Perey Fitzpatrick. 
The latter delivered one of the finest speeches ever listened to 
in Johannesburg, and one with which his audience were 
apparently entirely in sympathy. The speech dealt mainly 





| tions, several streets being in the hands of the workmen for 














with the future political situation in the Transvaal, and was 
an eloquent appeal to the Briton to assert his rights and | 
rule the country. The President of the Institute, Mr. E. | 
Farrar, spoke mainly in support of the mechanical engineer 
as an integral part of scientific mining, and in justification of | 
the large capital expended in securing the best mechanical 
plant. He alluded to the statements that had been made in 
England to the effect that the mines did not make the fullest | 
use of mechanical appliances to save human labour, i.e., the 
unskilled variety. With all due respect for these critics, he 
said they were talking absolutely without knowledge, not | 
only of the extent to which mechanical appliances were 
already being used, but also of the factor which limit the use 
of these devices. There was a point—and some of them had 
already found it—where the interest on capital outlay, the cost 
of power for operating, and the cost of the maintenance and 


| continental demand, but both Lancashire and Derbyshire is on the 


skilled supervision necessary for their successful running, 
amounted to more than the cost of the unskilled labour which 
these mechanical devices were designed to take the place of. 
The mechanical engineer was sometimes an enthusiast, but 
still he would not knowingly propose to spend a pound on 
machinery to do the work which coloured labour could do for 
half thatamount. Some of them knew of cases where mechani- 
cal means of moving material had seemed to promise success, 
but which had proved too costly in operation, and had been 
reluctantly abandoned. Still, there was some little truth in 
the criticisms referred to, and all engineers were doing their 
utmost on the plants with which they were connected still 
further to utilise machinery in the mines. Oversea inventors 
were likely to be of but little service in this matter, for the con- 
ditions on different mines varied so much. If the mining 
houses, however, encouraged the men in their own employ, 
who, as a rule, took a keen and whole-hearted interest in their 
work, and would give them some suitable recognition of their 
work when successful, he believed that much might yet be 
accomplished in the matter of reducing working cost on the 
mines. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Engineers Active. 

MECHANICAL engineers are busy, and have experienced a 
good demand for lathes and for automatic machines for screw- 
cutting, an excellent inquiry being forthcoming for the last 
description of machines, since the screw-making trades are very 
busy. Motor vans and steam tractors are selling well. Railway 
carriage and wagon builders are pressed with work, and are muc 
interested in the report of large contemplated railway extensions 
in the South of Russia, for which the locomotives and wagons are, 
it is said, to be mainly divided between English and American 
firms. A good contract for railway carriages for a metropolitan 
company is under execution. Motor. wagons are coming into 
increased use, and so are other motor vehicles of various descrip- 
tions. The city firemen are, it is said, to have a motor vehicle, 
which is a very sensible idea; and the West Bromwich Corpora- 
ticn have already placed an order for a 24 horse-power motor fire- 
engine tender, to carry fire-extinguishing apparatus and ten men. 
Special machinery is on order for the War-office and Admiralty. 


Iron and Steel. 

There is not much that is new to report with regard to 
iron and steel. Crude iron is firmer than recently, Lincoln forge 
being quoted 50s., or 1s, 6d. advance upon a fortnight ago. 
Staffordshire cinder is 48s. to 50s., and other sorts as last quoted. 
The quarterly meeting next Thursday is looked forward to with 
interest, new business for the most part being postponed until 
then. The foreign demand for manufactured iron keeps good, | 
and galvanised corrugated sheets are quoted £12 10s. to 
£12 12s. 6d. Marked bars are still £9. Steel is active in all 
departments, angles being quoted £6 15s. to £7, and girder plates 
£7 10s. to £7 15s. 


The Burton and Ashby Light Railway. 

A public service has this week been commenced on the 
Burton and Ashby Light Railway, upon which, inclusive of land, 
some £150,000 has been wisely laid out. It is an electric line, on 
the overhead systera, 114 miles in length, the power station being 
situated at Swadlincote. The line has been built by the Midland 
Railway Company to connect Ashby and the intervening townships 
with Burton-on-Trent, with the exception of 1} miles, situated 
within the borough of Burton, and built by Burton Corporation 
for the Midland Railway Company’s use. 





Tramways. | 
The Birmingham Corporation are pursuing steadily their | 

policy of acquiring all the tramways in the city. This week 
another line has been taken over from the Birmingham and Mid- 
land Company, and thirty new cars have been put on, the town | 
being now in possession of three routes. In the centre of the city 
lines are beirg laid toform central junctions with all the radia- | 


this purpose. Other outlying routes are nearing completion, and 
are expected to be opened on the Ist of January next. 


Extension of Railway Buildings. 
An important piece of railway engineering work, namely, | 

the reconstruction of Snow-hill Station, Birmingham, by the Great 
Western Railway Company, is about to be undertaken, wherefore | 
the Public Works Committee of the City Council has been busy | 
lowering an adjacent carriageway preparatory to the building by | 
the railway company of a new railway bridge, which is one of the’| 
items in their scheme. The lowering of the roadway will be com-'| 
pleted in about a fortnight’s time, when the Corporation will also | 

alter another roadway, by raising it, in order to enable the Great. 

Western Company to deal with another bridge, which requires re- 
building. A third railway bridge—belonging to the London and | 
North-Western Railway Company—is also to be reconstructed, so | 
that altogether some of the busiest parts of Birmingham will be | 
| 


| very much in the hands of the railway engineers shortly. 


| 
| 








| trade. 
| new work, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER, July 4th. 


Retrospective. 

THE past month in pig iron has been remarkable for its 
great steadiness. Warrants, indeed, seem to have been avoided 
by the general public, both bulls and bears being more or less 
afraid to operate, while consumers have only purchased from hand 
to mouth, as indicated in former reports. On the Manchester 
Tron Change on Tuesday there was considerable speculation as to 
the future course of the market. At present some English 
makers are going on the basic products so as to accommodate 
the foreign demand, which appears to be good, and _ will 
probably last over a lengthened period under present conditions, 
On Tuesday there was very little inquiry here, and, if we 
were to believe all we heard, there is considerable competition 
for the few orders being given out. In fact, it was stated that 6d. 
to 1s. less than makers’ rates was being quoted by holders in 
second hands. Scotch makes have been on the easy side for a 
fortnight past, but an exception can safely be made to this in the 
case of Glengarnock. Makers’ representatives state they have 
practically no iron to sell. Lincolnshire is well held owing to 


easy side, while Staffordshire is being rather freely offered. It is 
scarcely likely, however, in face of heavy shipments and diminish- 
ing stocks, that we shall see much decline on present rates. 


Finished Iron. 
Merchants continue to report a fair demand and rates 
remain unchanged. 


Steel. 
The or feature is the continued strong demand for 
constructional steel. It is said that the English and Scotch pro- 





| on hand 72,839 tons. 


ducers have almost arrived at an agreement for partitioning off the 
market, but there seems to be some difficulty as to Ireland. We 
are assured, however, that it will ultimately be got over, as the 
present opportunity, coupled with an absence of foreign competi- 
tion, is very favourable. In billets English makers continue to 
hold out for full rates, and plates are steady. 


Manufactured Copper. 
There is a great quietude in this department. 
remain as before. 


Matters 


Quotations. 

Pig iron: Lancashire No, 3 foundry, 61s.; Lincolnshire, 
56s. to 56s, 6d.; Staffordshire, 55s.; Derbyshire, 57s. 6d.; Middle. 
brough open brands, 59s. 1d. to 59s. 4d. Scotch : Gartsherriv, 
63s 6d.; Glengarnock, 61s. 3d.; Eglinton, 60s. 9d.; Dalmellingtun, 
60s. 6d., delivered Manchester. est Coast hematite, 65s. 3d., 
f.o.t. ; East Coast hematite, 65s. 6d., f.o.t. Scotch, delivered 
Heysham : Gartsherrie, 61s. 6d.; Glengarnock, 59s. 3d.; Eglinton. 
59s. 9d.; Dalmellington, 59s. 6d. Delivered Preston: Gartsherric, 
62s. 6d.; Glengarnock, 60s. 3d.; Eglinton, 59s. 9d.; Dalmellingtun. 
59s. 6d. Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, 
£8 7s. 6d. to £8 12s. 6d. Steel: Bars, £7 5s.; hoops, £7 1lds.; 
boiler plates, official, £8 12s. 6d.; plates for tank, girder, ani 
bridge work, £7 7s. 6d. to £7 12s. 6d. English billets, £5 7s. 6d. 
to £5 15s.; sheets, £8 17s. 6d. Copper: Sheets, £96 per ton: 
seamless copper tubes, 11}d. to 114d.; brazed ditto, 1ld. to <p 
brazed brass tubes, 10}d. to 104d.; seamless ditto, 9}d. to 94d.: 
rolled brass, 8d. to ait. brass wire, 84d. to S#d. Sheet lead, 
£19 10s, per ton. 


Lancashire Coal Trade. 

There is an increase in the short time now being worked in 
the Manchester and East Lancashire districts which has interfere: 
with output to a considerable extent. This does not seem, how 
ever, to have had any effect on prices so far. The demand for 
house coal is at a minimum, but slack continues steady. Shipping 
demand is dull. Late quotations are repeated. 


Manchester Engineers’ Association. 

On Thursday in last week a party of ladies and gentlemen 
journeyed from Manchester to inspect the Royal Show at Derby. 
So far as the railway and general arrangements were concerne:| 
they were in every respect admirable, and everything had been 
done to ensure the comfort of all present. Unfortunately, owing 
to an accident at the Irlam Lock, on the Ship Canal, Mr. W. Henry 
Hunter, the president, was absent, and the regret felt by all present 
was voiced in a few appropriate remarks by Mr. R. Matthews, the 
ex-president. The weather was shocking throughout the day, but 
notwithstanding this there appeared to be a Mark Tapleyan 
flavour amongst the party which rendered the outing to rank as 
fairly successful throughout. 


BARROW-IN-FURNESS, July 5th. 


Hematites. 

There is a weaker tone in the hematite iron market thix 
week, and this is shown not only ina lessened demand, but in lower 
prices.» Makers still quote 67s. for mixed Bessemer numbers net 
f.o.b.; but sales are not made at this price except for special sorts. 
Warrant iron is neglected at 64s. 3d. net cash sellers, buyers 6d. 
less. There is every indication of a further reduction in prices, 
and it looks as though there was going to be a slump. The 
chances are that makers will find it necessary to reduce the make 
of the district by putting some of the furnaces most in need of 
repair out of blast. There are 38 furnaces in blast, and 33 of 
these are on hematite. It is just possible, however, that a 
reduction in prices may help the demand, as it is generally 
thought that the iron trade is in the most healthy condition when 
mixed Bessemer numbers are at about 603. per ton, and the price 
of raw material accordingly low. Makers are not so well off for 
orders as they were some time ago, but they-are in a strong posi- 
tion in having but small stocks on hand, as for some months past 
they have had all they could do to keep faith with delivery engage- 
ments. On the other hand, warrant stocks have lately been falling. 
This is a sign that holders have been expecting a lower range of 


| prices, and have been clearing their holdings in view of the 


depression which has been expected for a few weeks past. During 
the week stocks have been reduced by 1306 tons, and there is now 
There is not much life, however, on the 
warrant market, and it is not expected stocks will materially 


| increase unless prospects of a better demand than are afforded at 


present present themselves. Iron ore is in good demand, and 
prices are steady at about 15s. for good average sorts net at mines. 


| Spanish ores are very largely used in the district, and they ar 
| quoted.at.19s, 6d. net at West Coast ports. , 


Steel. 

There is not much that is new to report about the steel 
trade. The rai! mills are on full time, but it is not probable 
they will remain so for long. as the demand is very quiet, but 
it is generally understood that orders are being withheld because 
of the prospect of lower quotations. Heavy sections are down 
2s. 6d. on the week, and are now quoted at £6 5s. net at mines. 
Shipbuilding descriptions of steel are in small demand, and the 
mills are only on half time. Indeed, it is questionable whether 
they will be kept on half time for long unless new orders come in. 
Plates are 2s. 6d. per ton lower on the week, at £7 5s. Merchant 
steel quiet. 


Shipbuilding and Engineering. 
There is nothing new to report in these branches of 
No new orders are reported. Shipbuilders are in need of 


Shipping and Coal. 

There is a fair business doing in the exportation of iron 
and stes]. Last week the shipments amounted to 18,333 tons, an 
increase of 8155 tons on the corresponding week of last year. The 
total shipments this year have reached 395,371 tons, a decrease of 
23,636 tons on the corresponding period of last year. Coal and 
coke are steady, and good prices are ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

HAvInG regard to the season of the year, and the sultry 
weather, business in household fuel is fairly satisfactory. Taken 
as a whole, the house-coal pits are working from two to about 
three days « week, which is the normal condition of affairs in the 
beginning of July. The diminished output, of course, causes less 
small fuel to be available for reanufacturing purposes, and the 
shortage makes the market firm in the latter class of coal. Stocks 
are reported to be less than in former years, and quoted rates are 
thus maintained, except in the case of large purchases, which are 
effected at somewhat easier rates, Silkstone coal, in the best 
qualities, fetches about 11s. per ton ; secondary sorts making from 
9s. 9d. to 10s. per ton. Barnsley thick seam house coal realises 
about 9s. to 9s. 6d. per ton; secondary kinds are obtainable at 
about 7s. to 8s, per ton in owners’ wagons at the pits. 


Steam Coal. 
The call for steam coal continues to be very active, more 
especially on shipping account. There is no difficulty experienced. 
in finding a market for the entire output, a large proportion of 











Jury 6, 1906 





THE ENGINEER 


23 








which is consumed in the various contracts. Locomotive coal con- 
tracts rule at 8s, 6d. per ton, which is the figure applicable to a 
yood many of the shipping contracts. Supplies of secondary steam 
coal have been delivered in certain instances at about 8s, 3d. per 
ton. The Baltic ports are receiving a heavy tonnage of South 
Yorkshire hards, the bulk of which goes from Hull, the trade from 
Grimsby being competed for by Derbyshire coal, while Goole is 
chiefly supplied by the West Riding coalowners. In addition to 
activity in shipments, the requirements of the steam fishing fleets 
are exceptionally heavy. The exports from Hull for the week 
ending June 26th reached a total of 64,888 tons, compared with 
25,651 tons for the corresponding week of last year ; from Grimsby, 
including coastwise destination, for the week ending June 29th, 
32,641 tons, compared with 29,308 tons for the corresponding week 
of 1905, 


Coking Slack and Smudge, &c. 


A good demand is reported for coking slack and smudge, 
in consequence of the increasing requirements of the by-product 
ovens, Which continue to be erected in various districts. Good 
samples realise about 4s. 6d. per ton, For ordinary slack and 
smudge there is a fair market. Lancashire cotton mills and York- 
shire textile trades take freely, prices ruling at 4s, to 4s. 3d. per 
ton. Eagine nuts sell well at 6s. to 6s, 6d. per ton. Coke is in 
improved request, chiefly for North Lincolnshire, Derbyshire, and 
Leicester, for the use of the blast furnaces. Good ordinary 
samples of smelting coke fetch from 11s. to 11s. 6d. at the ovens, in 
owners’ wagons ; good washed samples make from 9d. to 1s. per 
ton more. 


The Heavy Trades. 

The works at the East End employed in the heavy manu- 
factures continue busy in most departments, although a good deal 
more could be done in the matter of military material and heavy 
forgings. Nothing new in respect of armour-plates ‘is reported 
from the Government, and foreign inquiries so far have not resulted 
in the placing of definite orders in shipbuilding. It is stated that 
except in several lines the production of material for shipbuilding, 
such as heavy forgings, is not equal to what it wasa short time ago. 
For railway material, however, some good work is coming forward 
on South American and Indian account. There is a satisfactory 
business doing in railway tires, and one of the Argentine railway 
companies has recently placed further work of this description. 
This is expected to be followed by orders for railway wagons from 
the samme quarter, which, wherever placed, will, no doubt, result 
in a considerable portion of the material, such as springs, axles, 
and wheels, being done in the Sheffield district. A considerable 
quantity of work on Indian account is being inquired about at 
present in tires, tool steel, brass boiler tubes, twist drills, circular 
saws, steel pins and cottars, bolts and nuts, &c. 


Iron and Steel. 
The iron and steel trades are generally satisfactory, 
although the holiday season usually brings a little quietude. 
Ordinary trade requirements are equal to the output, as a general 
rule, and very little iron is going into stock. Indeed, «me of the 
ost gratifying features in the iron market has been the recent 
steady diminution of stocks. The situation is regarded as sound, 
both in iron and steel, with every prospect of improvement in the 
autumn, Some of the best makers are complaining that fresh 
orders are not coming out very freely, especially in the home 
trade, but expectations of betterment later on are confidently 
entertained. 
are given this week as follows :_-West Coast hematites, 74s. 6d. 
to 75s. 6d. per ton; East Coast hematites, 71s, 6d. to 72s. 6d. per 
ton, both less 24 per cent., at Sheffield and Rotherham. 


per ton; Lincolnshire No. 5, mottled, white, and basic, 55s. per 
ton; Derbyshire No. 3 foundry, 54s. per ton; Derbyshire No. 4 
forge, 49s. 6d. per ton. From Frodingham the report is that there 
is a good demand for pig iron, especially for shipping orders, and 
that orders are coming in briskly in the steel works, which are 
busy on full time. 


John Brown and Co., Limited. 


The annual meeting of the shareholders was held at 
Shettield on the 29th ult. In the absence, through illness, of Mr. 
J. D, Ellis, the chairman, Sir Charles B. McLaren, presided. In 
proposing the adoption of the report, he stated that last year the 
directors indicated that they considered trade was improving, and 
the results had borne out their prognostications. Prices in the 
manufacturing departments at Atlas Works had certainly been 
better, although the prices of finished material had not advanced 
in proportion to the price of raw material. Still, there had been 
regular work, and as the prices had not been unduly pushed up, 
trade had remained fairly steady. He was glad to think that 
there was no prospect of things going back. At the same time. 
there was no * boorn,”’ and he was glad to say they did not antici- 
pate anything like a speculative ‘‘ boom” in steel or iron. Owing 
to the rise in the price of pig iron, they had had a second blast 
furnace put in, which had not been the case for some years past. 
Their order-book was in a very fair condition. They had a good 
number of orders for marine and other forgings. ‘The chairman 
went on to refer to the coal trade, about which he could not report 
so favourably, As in the two previous years, prices sank during 
the last financial vear, But for the largely-increased facilities for 
eutput, prices ought to have gone up, but they had to face the fact 
that new collieries had been developing. while, owing to 
the coal tax, their foreign coal trade had been restricted. This 
had, no doubt, reacted to a large extent upon the South Yorkshire 
and North Derbyshire coalfields. During the last few months, 
however, prices had risen all over the country, and most colliery 
proprietors felt that there was a better chance of making money 
to-day than they had had during the last few years. He was 
glad that the coal tax had been taken off, and that they would 
probably get back some of the foreign markets that the tax had 
lost them. The chairman afterwards referred to the shipbuild- 
ing department of the company, and the extensions at Coventry 
and Clydebank. The report was unanimously adopted. Mr. 
C. E, Ellis, Colonel Davis, and Mr. Bernard A. Firth were re- 
elected directors. A vote of condolence with Mr. J. D. Ellis in 
his illness was unanimously carried. 


The Master Cutler. 

_ The Forfeit Feast, frequently called the ‘ Little Cutler's 
Feast,” was given on the 29th inst. by the Master Cutler and 
Mistress Cutler—Mr. and Mrs. Sydney Jessop Robinson. The 
Forfeit Feast is the last public function of the Master Cutler's year 
of office. Amongst the guests were Sir William White and Lady 
White, the Master and Mistress Cutler of the London Company of 
Catlers; the Prime Warden of the Dyers’ Company ; and Mrs. 
Flux ; the Bishop of Sheffield; Mr. W. F. Osborne, Senior Warden ; 
W. H. H. Bedford, Junior Warden, and others. Sir William White, 
in proposing “The Lord Mayor and Corporation,” said that well 
acquainted as he was with technical education, not merely in this 
but in other countries, he had never seen anything that seemed 
more admirably adapted to its purpose than the technical school 
which now formed a part of the University of Sheffield. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


. .. DELIVERIES are unprecedentedly good, but the dis- 
tribution of fresh orders is decidedly slow, but the latter feature 
is to be expected at this period of the year, July being generally 


Quotations for raw material delivered in Sheffield | 


; ) Lincoln- | 
shire No, 3 foundry, 54s. per ton; Lincolnshire No. 4 forge, 5ls. | 





a quiet time. Makers believe that shipments will, however, be 
exceedingly good throughout the month, and next month the 
demand for autumn delivery will set in. There is not much likeli- 
hood of any material reduction in prices, but on the chance of 
getting cheaper iron consumers hold back. A report has been in 
circulation in the London iron market and elsewhere this week 
that there was likely to be trouble with the blast furnacemen of 
this district, a rumour for which there is no foundation. The 
wages of the blast furnacemen in this district have been for 
many years regulated automatically by sliding scale. The Cleve- 
land ironstone miners, however, have decided to go in for a sub- 
stantial advance of wages, but that is not likely to give rise to any 
trouble, and will be settled amicably. There has been no regular 
strike in the ironstone mining of this district for over thirty years, 
and this application, which will be considered next week, will not 
| induce one. The price of No. 3 Cleveland G.M.B. pig iron has 
been steady this week at about 50s. 3d. per ton for early f.o.b. 
delivery, though some of the leading firms are asking more. 
No. 4 foundry is at 49s. 64., and No. 4 forge at 48s. 9d. per ton. 





Hematite Pig Iron. 

Makers report that the ordefs at present for East Coast 
hematite pig iron are few, but all that is produced is going direct 
into consumption, and there is no stock in their hands, nor is there 
any in Connal’s. But makers are still well off for contracts, and 
thus there is not much competition, and prices are steady, mixed 
numbers being at 65s, 9d. per ton for early delivery, and No. 4 at 
63s. 6d. lIronmasters have good contracts running for Rubio ore, 
and as they are not prepared to pay the prices now asked by the 
Spanish mine owners, they are giving out scarcely any orders. 
The present quotation for 50 per cent. Rubio is 19s. 6d. per ton 
c.i.f, Tees. 


Cleveland Pig Iron Stock. 

Owing to the scarcity of Cleveland pig iron in makers’ 
hands, and to the cheaper figures quoted for warrants, there were 
during June considerable withdrawals from the stock in Connal’s 
public stores, where a decrease of 28,526 tons had to be reported, 
as compared with 30,000 tons in May, and since the early part of 
March the stock with Connal’s has been depleted to the extent of 
108,734 tons. The total held at the end of June was 641,371 tons, 
which consisted of 612,184 tons of No. 3—decrease, 26,067 tons for 


month—28,687 tons of other iron deliverable as standard 
decrease 2459 tons—and 500 tons of other iron not deliverable 
as standard. It is expected that the decrease in stock 


will go on for the rest of the year, for the good demand is lihely 
to be kept up, while the production cannot well be increased, 
owing to the difficulty of getting increased quantities of ironstone 
from the Cleveland mines. The 500 tons referred to above under 
the head of ‘“‘other iron not deliverable as standard” was taken 
out on Tuesday, and Connal’s have no iron under that head now. 


June Pig Iron Exports. 

These were most satisfactory; they were exceeded by 
those of only one month—May, 1906—when 143,571 tons were 
exported, the June figure being 143,063 tons. But, as a matter of 
fact, the June deliveries by sea were actually brisker than those of 
May, and were thus the most active on record. It must be borne 
in mind that June was a shorter month than May—it included only 
twenty-five working days, whereas there were twenty-seven in May. 
That being so, the average shipment per day in June was 5722 
tons, while in May it was 5317 tons, or 74 per cent. less. If June 

had been as long a month as May an export of 154,000 tons would 
| have been recorded, The June average over the last ten years has 
| been 101,377 tons, so that last month’s return was 41,686 tons, or 
41 per cent. better than the average, while it was 50 per cent. 
better than the export for June last year, and 85 per cent. better 
than in June, 1904. The extraordinary shipments were due to the 
enormous tonnage required on oversea account, particularly to 
Germany, France, Belgium, and Italy. The total oversea, 100,966 
tons, was the largest on record, and of this Germany alone took 
over 54,000 tons—-more than half the shipments foreign, and more 
than a third of the. total exports. In June last yearonly 14,789 
tons were taken by Germany. Belgium received 6834 tons, against 
| 2615 tons in June, 1905, and Italy 14,162 tons, against 4711 tons. 
| That there is a dearth of native pig iron on the Continent is shown 
unmistakeably by these figures, and the Cleveland ironmasters are 
profiting by it. The quantity of Cleveland pig iron sent to Scot- 
land has fallen off, and was smaller in June than in any month since 
February, amounting only to 33,228 tons, thus leaving Germany 
once more the best customer for Cleveland iron. 





Half-year’s Statistics of Exports. 

The figures showing the shipments of pig iron from the 
Cleveland district for the last half-year are particularly worth 
notice, as they are, by a good deal, the largest on record for any 
previous six months. They reached 696,285 tons, whereas the 
previous best was in 1899, with 677,764 tons, which was 18,621 
tons, or nearly 3 per cent., less. As compared with the first half 
of last year, there is an increase of 236,318 tons, or 51 per cent., 
last year’s total being only 459.967 tons, or nearly a quarter of a 
million tons less. Germany has had 200.043 tons in the last six 
months from Cleveland, against 75,000 tons in 1905, and Italy 
52,927 tons, against 25,799 tons. To Scotland the quantity sent 
has been 208,451 tons. . 


Dispute at Ormesby Foundry. 

The strike which has been in progress for more than a 
month at Messrs. Cochrane and Co.’s Ormesby Foundry, Middles- 
brough, and which involved the stoppage of over 1200 men, has 
been settled this week, and a Conciliation Board is to be formed, 
which will in future adjust all wages difficulties between the firm 
and its men. The men originally ceased work because the 
firm, having introduced labour-saving machinery at its casting 
pits, desired to lessen the number of hands employed at them. 
The terms of the arrangement come to by the firm and the men 
have not yet transpired ; indeed, they are not yet fully agreed 
upon. Work, however, has been re-started. 


New Zine Works on Teesside. 

The Tees Conservancy Commissioners have sold to the 
Central Zine Company, Limited, of London, 52 acres of reclaimed 
land at Seaton Snook, near the mouth of the Tees, on which to 
erect zinc and spelter works, the first of the kind in this district, 
which, however, is a large consumer of spelter for galvanising pur- 
poses. The price reported as being agreed upon for the land is 
£100 per acre for that required for the works, and £300 for that 
required as sites for workmen’s ce eee It is the intention of 
the company to import its ore into Hartlepool, so that Middles- 
brough will not benefit so much as was generally expected. The 
company will begin forthwith with the construction of its works, 
and will erect a large wharf on its river frontage. 





New Graving Dock on the Tees. 

Smith’s Dock Company, of South Shields, is commencing 
the construction of a new graving dock on the Tees near South- 
| banks, which will be extensive enough to accommodate the largest 
| vessels that trade with the district. 


Manufactured Iron and Steel. 


| There is no improvement in the demand for finished iron 
| and steel, but that does not weaken the prices, for producers are 
still well supplied with contracts, and are not under the necessity 
of keenly competing among themselves or with producers in other 
districts. It is a long time since any alteration was made in the 
quotations for manufactured iron and steel, and producers believe 
that before they get short of orders a revival of demand will have 
to be reported. The rail manufacturers are fairly well situated, 
and quote £6 5s, to £6 7s, 6d. net, f.0.b., for heavy steel rails, 








The steel platemakers are still well off, but buyers are back- 
ward. Nevertheless, sellers do not take less than £7, less 24 per 
cent., for steel ship plates, and £8, less 24 per cent., for steel 
boiler plates. Steel ship angles are at £6 12s. 6d., less 24 per 
cent., and steel joists at £6 7s. 6d., less 24 per cent. A good 
business is done in galvanised sheets at £12 15s., less 24 per cent. 


Angle Makers’ Combination. 


When last year the platemakers of the North of England 
and Scotland formed a combination which had for its object the 
prevention of competition between the manufacturers in their 
own districts, an endeavour was made to establish a similar 
combination between the angle makers, but without success, 1 
one of the leading North of England firms, which has hitherto 
always set its face against such combinations, refused to have 
anything to do with the matter. This year the success which has 
attended the establishment of the platemakers’ combination has 
led to negotiations being resumed among the angle makers, with 
the result that within the last few days an angle makers’ combina- 
tion has also been formed, with the firm who last year objected 
among its members. The Scotch plate and angle makers will not 
compete for North of England orders, and the North of England 
firms undertake not to seek orders in Scotland. A question was 
asked in the House of Commons on Wedne day with a view of 
getting the Government to interfere with the establishment of 
such organisations, but, of course, the intervention of Parliament 
could not be promised. 


Shipbuilding. 

Very little new business is reported, but there is enough 
on the books of builders to keep the yards fully going over the 
current half-year. An inquiry has been received on Teesside, which 
it is believed will result in an order from an Italian house for 
several steamers, and it is reported that a portion of the large 
Brazilian order already referred to in these es will be placed 
on Tyneside, probably with Messrs. Swan, Hunter and Wigham 
Richardson, Limited. This firm estimate that its output for the 
current year will reach 110,000 tons, which will include the large 
Cunarder Mauritania. The Northumberland oy amy | Com- 
pany has secured an order for a steamer of 4169 tons for Bremen 
owners. Palmer’s Shipbuilding and Iron Company is building a 
launch of a new type, which is intended to demonstrate the prac- 
tical value of the new type of hull which it has patented, and 
also the applicability of the oil engine for marine propulsion. The 
Griffin oil engine is to be used. Ou the Wear during the year so 
far forty-four vessels have been launched, of 137,009 tons, the 
largest output on record, and forty-one steamers are on the 
stocks. ; 


New Bridge. 

The Cleveland Bridge and Engineering Company, Dar- 
lington, which is completing the new High Level Bridge over the 
Tyne, which is to be opened by the King next week, has secured 
an order for a rolling lift bridge to carry the Soudanese (rovern- 
ment Railway over the harbour at Port Soudan. It will, with one 
exception, be the longest rolling lift bridge ever built, and_will 
need 1300 tons of steel and ironwork. On the bridge there will be 
two sets of railway track, and foot and wheel traffic will also be 
accommodated. The machinery will be worked by two electric 
motors of 50 horse-power each, and it is intended that the bridge 
shall be opened and closed in fifty seconds. 


The Coal and Coke Trades. 

The coal trade, especially that in Durham, is very satis- 
factory, and large forward sales have lately been made. Business 
is considerably better than we usually find it at this season of the 
year, and prices are stiff, as coals are realising 9s. 9d. f.o.b. for 
next year’s delivery, and sellers are holding out generally for this. 
The abolition of the coal,tax on November Ist next facilitates the 
transaction of business for next year, and consumers abroad who, 
for this year, had bought more cheaply abroad, are coming back 
for supplies of Durham coal. Best gas coals for early delivery are 
realising up to 10s. 6d. per ton f.o.b. Bunker coals are in more 
request, unscreened Durham sorts being sold at 9s. 3d. f.o.b. Tyne 
Dock. Best coking coal is steady at 10s. 3d. per ton; and coke, 
likewise, is stronger in price, 18s. 6d. f.o.b. being quoted for best 
foundry ; and 17s. for medium coke delivered at the furnaces on 
Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Condition of Trade. 

THERE is little or no change in the trade situation since 
last report. The markets have been steady, with a moderate 
amount of business. It is noticeable that speculative transactions 
in pig iron are reduced in amount, but this usually occurs about 
the present season. Whether values are likely to decrease or 
advance is held to be doubtful, but certainly the experience of the 
last few days has been that the tendency is becoming easier. 
Reports from abroad are colourless, and little or no reliance ix 
placed for the moment on these. In most of our manufacturing 
branches at home a fair measure of employment is assured, 


The Pig Iron Warrant Market. 

The Glasgow warrant market has been quiet during the last 
few days, but the tone is steady on the whole. While sales of 
warrants tended to depress prices, a smart recovery took place, 
and recent transactions have been about the best figures. It is 
alleged that some merchants have been gradually acquiring 
possession of warrants, and such a thing is not unlikely consider- 
ing the recent extensive demand for Cleveland iron for shipment 
abroad. Business has been done in Cleveland warrants at 50s. 1d. 
cash, and 50s. 2d. for delivery in ten days. Scotch warrants are 
quoted 56s. 3d., and standard foundry pig iron 50s. per ton. 


The Hematite Trade. 

The output of Scotch hematite has not merely been 
maintained, but there has been an increase in it to the extent of 
about 300 tons per week. Cumberland hematite has not been in 
much request in our market, and the current quotations is 64s, 4d. 
per ton at Cumberland ports. Scotch hematite is ls. per ton 
lower, merchants quoting 68s. 6d. for delivery at the West of 
Scotland steel works. It is reported that makers have been rather 
pressed for delivery to the steel works, where it is desirable that 
there should be ample supplies in view of the approaching holiday 
time. 


Output and Stocks of Pig Iron. 

An additional furnace has been lighted at Wishaw Iron- 
works to produce hematite pig iron, and there are now 46 making 
hematite, 37 ordinary and 6 basic iron, the total of 89 furnace~ 
thus blowing in Scotland comparing with 85 at this time last year. 
Messrs. Connal and Co, issued a statement at the end of June, 
which showed that the stock in the Glasgow stores amounted to 
18,566 tons, being 468 tons less than at the beginning of the month. 
There are warrants in circulation for 11,300 tons Scotch iron and 
6000 tons foundry pig iron—616 tons of ordinary Scotch and 650 
tons foundry iron being unrepresented by warrants. A small 
quantity of iron has been withdrawn from store since the beginning 
of the month. 


Prices of Scotch Makers’ Iron. 
The makers’ prices have been in a number of cases re« 


duced, the reduction varying from 6d. to 2s. per ton, being largest 
in the case of the special brands. G.M.B., No. 1, is quoted at 
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Glasgow 57s. 6d.; No. 3, 55s. 6d.; Monkland, No. 1, 58s. ; No. 3, 
56s.; Carnbroe, No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 64s. 6d.; 
No. 3, 59s. 6d.; Calder, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Gart- 
sherrie, No. 1, 653.; No. 3, 60s.; Summerlee, No. 1, 66s.; No. 3, 
6ls.; Langloan, No. 1, 69s.; No. 3, 63s.: Coltness, No. 1, 72s.; 
No. 3, 61s.; Glengarnock at Ardrossan, No. 1, 65s.; No. 3, 60s.; 
Ezlinton at Ardrossan or Troon, No. 1, 60s.; No. 3, 57s. 6d.; 
Dalmellington at Ayr, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Shotts at 
Leith, No. 1, 66s.; No. 3, 61s.; Carron at Grangemouth, No. 1, 
67s.; No. 3, 62s. per ton. 


Pig Iron Exports and Imports. 

The shipments of pig iron at Scottish ports in the past 
week were 1542 tons foreign, and 2887 coastwise, total 4429 tons, 
being 591 tons more than in the same week of last year. During 
the past six months the shipments have aggregated 146,377 tons, 
being 3035 tons more than in the same half of 1905. The week’s 
arrivals of Cleveland iron at Grangemouth reached 9336 tons, 
being 3066 tons less than in the corresponding week. The aggre- 
gate imports of this class of iron for the past half-year have been 
253,601 tons, showing an increase of 13,184 tons, compared with 
tho arrivals in the first half of 1905. 


Finished Iron and Steel. 

Some of the steel makers are reported to be much pressed 
for deliveries by the shipbuilders, but the fresh orders coming to 
hand at the moment are admittedly limited. Representatives of 
the English and Scotch steel makers met at Carlisle at the end of 
last week, and arrived at a definite arrangement for the regulation 
of prices and other conditions of sale of angles and other kinds of 
material. It is now expected that cutting of prices, from which 
the trade recently suffered so much, will be obviated. Makers of 
malleable iroa have fair employment, but the current inquiry is 
not s) active as could be desired. 


The Shipbuilding Trade. 

The launches of new vessels in Scotland during June 
reached the unprecelented total of 128,074 tons. comparei with 
48,225 tons in the same month last year, and 32,308 tons in June, 
1904. The Clyde total was 124,514 tons, and of this no less than 
75,544 tons accrued from the launches during the month of the 
warship Agamemnon and the new Cunarder Lusitania. During 
the six months the aggregate launches in Scotland amount to 
369,489 toas, against 259,859 in the first half of last year, and 
2)1,633 tons in the corresponding period of 1904. 


Th2 Coal Trade. 

The shipping department of the Scottish coal trade has 
shown a great deal of activity, du2 in some maasure, it is believed, 
to the holidays on the Tyne. The aggrezate shipments of coal at 
the Scottish ports were 322,712 tons, being 55,372 tons more than 
in the preceding week, and 85,808 tons greater than in the corre- 
sponding week of 1905. In the inland departments of the trade 
there has also been a gool business, and prices of all kinds of coal 
are given without materiai alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Railway Amalgamation. 

EVERY season of late years brings forward a rumoured 
amalgamation, and for a long time the changes have been rung, 
including the Rhymney, Brecon, Taff Vale, and Cardiff lines. 
This time the lines suggested as being under discussion are the 
Swansea and Rhondda Bay and the Great Western, and though 
no official statement has yet been given, the probability is 
regarded in good quarters as likely. The Swansea Bay, after a 
long uphill, struggle, has attained a safe position, the quotation, 
mid-week Cardiff, being 94 to 9$ per cent. ordinary. Autho- 
rities state that the advantages of acquirement to the Great 
Western are obvious, an access to the Rhondda Valley being 
the prominent one. For some time the Great Western 
has used the Rhondda and Swansea Bay bridge across 
the Neath River for its coal traffic from the Ely, Garw, 
Ogmore, and Liynvi Valley, to Swansea, and there is the expansion 
of the Port Talbot traffic to be reckoned with. Of course, parlia- 
mentary sanction has to be obtained, and strong opposition to be 
considered. Still it is not at all unlikely but that one of the con- 
tests of the early future will be their amalgamation. 


The Cardiff Railway Bill. 
This has been the interesting feature of the week, and the 
evidence of Sir Douglas Fox and Mr. Hurman has been given, and 
the inquiry adjourned at an advanced stage. 


The Steam Coal Trade. 

Steam coal is now the predominant and almost the sole 
quality, for house coal has declined into its summer slackness. On 
Saturday last the week ended with a good deal of animation ; 
thirty-seven steamers left Cardiff, many of them of large tonnage, 
and excluding ballast and coke, there was a total of coal conveyed 
verging upon 78,000 tons, All the Welsh ports shared the brisk- 
ness of trade last week. Newport total was 95,457 tons, and 
Swansea 75,600 tons. This week there has been a falling off. On 
Tuesday only thirteen vessels were cleared from Cardiff with coal, 
totalling only about 36,000 tons ; Newport despatched three with 
11,000 tons ; and Swansea eight with about 8000 tons. The latest 
Exchange report records a continuance of quietness, and though 
best steam coals remain firm inferior and dry coals are weaker. 


Closing Cardiff Prices of Coal. 

Best steam commands lds. 9d. to 16s.; best seconds, 
lis. 9d. to 15s. 3d.; seconds, 14s. 3d. to 14s. 6d.; drys, 12s. 9d. to 
13s.; best washed nuts, 12s. to 12s. 6d.; seconds, 11s. 6d. to 12s.; 
best washed peas, 11s. to 11s. 3d.; seconds, 10s. 3d. to 10s. 9d. 
Very best smails, 9s. 9d.; best ordinaries, 9s. 3d. to 9s, 6d. ; 
seconds, 8s. 6d. to 9s.; inferiors from 8s. to 8s, 3d. Monmouth- 
shire semi-bituminous coal:—Best large, 14s. 9d. to 15s.; best 
ordinaries, 13s, 6d. to 14s.; seconds, 11s, 9d. to 12s. 3d. House 
coal :—-Best households, 15s. 3d. to 15s. 6d ; best ordinaries, 14s, 
to 14s. 6d.; seconds and other sorts, 11s. to 13s.; No. 3 Rhondda, 
15s.; brush, 13s.; smalls, 11s. to 11s. 3d.; No. 2 Rhondda, 10s. 9d. 
to lls.; through, 9s. 6d. to 9s. 9d.; smalls, 8s. 3d. to 83. 9d. 
Patent fuel, 16s. to 16s. 6d. Coke, 17s. to 25s. Pitwood, 21s, 3d 
to 21s, 6d. Easier tone characterises Eastern Valley coals. 


Anthracite Coal. 

On ’Change, Swansea, this week best qualities were 
firmly quoted, but there was no improvement in the red vein. At 
Llanelly much more animation has been shown of late in the 
anthracite trade, and prospects are distinctly good. At the 
Cwmeapel Colliery a long and costly labour in connection with the 
new airway is completed, and promising results are certain. 
Swansea prices this week are as follows :—Best hand-picked 
multing, 19s. to 20s.; seconds, 17s, 6d. to 183.; red vein, 9s, 3d. 
to 9s, 6d.; Swansea Valley big vein, 12s. 6d. to 13s. ; cobbles, 17s, 
to 18s. 6d.; nuts, 18s. to 19s,; peas, 93. 6d. to 11s. 6d.; rubbly 
culm, 6s.; duff, 4s. to 4s, 6d. Steam coal, 15s. 6d. to 15s. 9d.; 
No. 3 Rhondda, 14s. 9d. to 15s, 3d. Patent fuel, 13s. 6d. to 14s, 
Patent fuel: Trade is better; over 15,000 tons despatched last 
week, 


Port Talbot Trade. 
Another record week is reported. Last week shipments 
were 43,081 tons, or 5.00 tons in excess of any previous record. 
On Friday last there was a shipment of 10,000 tons, and on 





————— 1 


Monday 10,220. A busy week is assured. Two valuable seams of Though capable of turning out very heavy tots, the steel works 
coal have been struck at Glyncorwg of the No, 2 Rhondda, one | are hardly in a position to satisfy the present increasing demand, 


nearly 7ft., the other 3ft. Yin. 


Advance in the Iron and Steel Trade. 

It is a good proof of the improvement which has set in of 
late in this trade that the advance of 74 per cent. to iron and steel 
workers was sanctioned by the Board, the same to take place on 
and from the Ist July. The outlook of the trade is considered to 
be promising, notwithstanding the slackness in tin-plate. Heavy 
rails are being worked off for the Indian State Railways, and the 
Buenos Ayres and Pacific Railways, and this week two large 
cargoes of railway material were despatched. There is no 
abatement in the demand for light rails, and _fish-plates 
and miscellaneous goods continue in evidence. Constant 
ag OO of steel billets are being made to Lydney, and of sheets 
to Bristol. This week 1500 tons of old steel rails came to Newport 
from Madras consigned to Guest, Keen, Nettlefolds and Co. A 
small shipment of steel billets from Antwerp came to hand last 
week. In the Swansea Valley the steel trade is buoyant. It was 
stated on ‘Change at the beginning of the week that the activity 
in the trade was very marked, that the output of furnaces was 
large. and furnaces were producing to their fullest capacity. Chief 


rolling mills are very busy, and authorities state that business is | 
Nickel, | 


more brisk than it has been for the past twelve months, 
copper, and spelter fairly busy ; foundries active. 


The Tin-plate Trade, 

Regrets are heard on every hand that from Swansea to 
Llanelly depression continues, and, compared with the steel trade, 
the contrast is discouraging. Last week the shipments did not 
touch 50,000 boxes, while close upon 65,000 boxes came from works. 
Stocks are now 222,051 boxes, and no important loadings are 
taking place. Seven mills are now idle. 


State of Trade at Llanelly. 

Complaints are many, heard on all sides, that tin-plate 
orders are most difficult to obtain at anything like remunerative 
prices. Every week of late the opinion has been expressed by 
competent critics of the situation that, unless a speedy change 
takes place, some makers will close their works. 


Latest Prices in Iron and Steel and Tin-plate. 

Swansea Metal Exchange report this week gives Bessemer 
pig iron, mixed numbers, 64s.; Middlesbrough, 49s. 10d.; Scotch, 
d6s.; Welsh hematite, 70:. Steel bars, Si and B mer 
continue at £5. In tin-plate makers’ prices remain: Ordinary 
sizes, C. 20 by 14, Bessemer cokes, 12s. 10d. to 13s.; Siemens, 
13s. 1}d.; C. A. roofing sheets, £9; big sheets for galvanising, 
£9 7s. 6d.; tinished black plates, £9 10s. 
Lead, £17. Copper, 303-16d. per oz. Spelter, £27. 
Cardiff or Newport, 18s. 94. to 19s. 





Non-Unionist Troub!es at Collieries. 

Several large and important collieries have been idle this 
week in the Plymouth, Merthyr, and Dowlais districts. Midweek 
it was decided at Dowlais to return to work, and probably in all a 
resumption of work will take place Thursday or Friday. ‘The sole 
disagreement is, that a certain number of non-unionists are in the 
pits. 
consists in the colliers being unable to pay up the deticiency. 
The merits or demerits of the question are, | believe, secondary in 
many cases, 
difficulty of paying up becomes great. 


The Gilfach Coch Inundation. 

The inquest has taken place, and, after a few formalities, 
was adjourned. In the meantime, the full extent of the accident 
will be known. Two men have been found alive after six days’ 
captivity. Four men, it is now ascertained. were killed. Full 
inquiry is promised, and one of the points to be cleared up is how 
near were the unfortunate men working to the old workings, 
whence came the inrush of water into the drift. 

Statue to a Colliery Owner. 

With betitting ceremony, a statue to the late Mr. Archibald 
Hood, of Llwynypia, has been unveiled in the Rhondda, and a 
justly-deserved tribute to his memory paid by Morien, Mr. W. 
Jenkins, J.P., and others before a great gathering. As a pioneer 
of the Rhondda, Mr. Hood has a lasting place in its history. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
Favourable Condition of the Rhenish-Westphalian Iron 
Market _ 








AN increasing demand is reported to come in for raw 
material and for the heavier sorts of finished iron, and the blast 
furnace works, as well as the steel works, have hardly ever before 
been so vigorously engaged as they are at present, for, besides an 
extensive consumption on howe account, there has also been an 
exceptionally good demand coming in from abroad. 


want of trained workmen. Prices are, generally, remunerative, 


although wages have been advanced. The raised output of the | 


blast furnace works meets with ready consumption. Present quo- 
tations are likely to continue till the first quarter of next year. 
Forge pig is quoted M. 68 p.t.; iron for steel making, 
M. 70 p.t.; spiegeleisen, M. 93 p.t, free Siegen; basic, 
M. 70 p.t. to M. 70-50 p.t.; hematite, M. 82 p.t.; and foundry 
pig, M. 70 p.t., free at works. The fifth blast furnace that is in 


course of erection at the Hoesch Works is to commence operations in | 


autumn ; although the production of the four existing blast 
furnaces at the said works has been raised considerably of late, 
supplies in pig iron proved to be insufficient for the establishment, 
and so a large quantity of pig iron had to be purchased in England. 
From the semi-tinished steel market most satisfactory accounts 
come in. The following figures show the good trade that has been 
done in semi-finished steel recently :—In May of present year 
158,947 t. have been delivered, against 153,891 t. in April of 
present year, and against 169,539 t. in May last year; railway 
material 179,190 t., against 147,000 t. in April, and 152,159 t. in 
May, 1905; sectional iron, 184,434 t., against 163,668 t. in April, 
and 171,955 t. in May, 1905. From January to May of present 
year shipments of the Steel Convention were as follows : 


Semi-tinished Steel, 
1905, 
127,031 t. 
121,905 t. 
175,306 t. 
157,758 t. 
169,539 t. 


19H, 
175,962 t. 
156,512 t. 
178,052 t. 
158 891 t. 
158,047 t. 


January 
February 
March 
April 
May ee 
Sectional Iron. 
1905. 
137,079 t. 
80,284 t. 
147,684 t. 
150,622 t. 
se 171,952 t. 
Railway Material, 
1905. 


1906. 
129,012 t. 
376 te 
177,107 t. 
163,668 t. 
184,434 t. 


January 
February 
March 
April 
May 


1906. 
154,859 t. 
155,671 t. 
172,698 t. 
147,000 t. 
179,190 t. 


January 
February 
March 
April 
May 


120,808 t. 
152,159 t. 


Iron ore at | 


From a statement made by a collier, much of the difficulty | 


If a collier falls into arrear with his payments, the | 


All the iron | 
and steel-producing establishments of the district are, accordingly, | 
engaged to their fullest capacity, and complain of an increasing | 


| ment is predicted. 


| 


| Raw bars are quoted M. 87-50 p.t.; billets, M. 100 p.t. ; and plates 
| M. 102-50p.t. In the finished iron department inquiry and 
| demand continue brisk and extensive as before ; good merchant 
| bars realise M. 130 p.t. and more ; for the third quarter of present 
| year M. 147 p.t. will be quoted for merchant bars, and M. 150 p.t. 
for horseshoe bars. Hoops are in very good call, and the mills 
vigorously engaged, prices remaining at M. 140 to M. 142-50 )).t, 
| Firmness characterises the plate market ; an exceptionally strong 
demand is reported for heavy plates, but lately sheets have like. 
wise been in lively request. Heavy plates stand at M. 137-51 to 
M. 140 p.t., boiler plates M. 150 p.t., and sheets M. 142-50 to 
M. 150 p.t. The position of the locomotive and wagon-builiding 
| department is in every way most satisfactory. 


The Siegerland Iron Trade. 

The various branches of the iron and steel industry in ihe 
Siegerland are reported in good employment. The works are 
doing their very best, and try to execute the contracts previously 
booked as quickly as possible, so as to be able to take in plenty of 

| fresh work at the present more favourable prices. : 


Extensions at the Iron and Steel Works in Lorraine. 
Activity in the pig iron trade continues most satisfactory, 
and production is to be raised at nearly all the blast furnace works, 
At the branch establishment of the Rombacher Hiitte, at Maizitres, 
near Metz, two additional blast furnaces are to be blown in soon; 
the same is the case at Kneutingen, and on the Karlshiitte, near 
Diedenhofen, and the firm de Wendel intends building two new 
blast furnaces.) In Luxemburg, the Differdingen Works have, some 
weeks ago, blown in the sixth blast furnace, the seventh is in course 
of erection, and there is talk of another being added later on. At 
Rodingen the building of a new steel works is contemplated. 


Production of Pig Iron, 

In May of present year the output of pig iron in Germany, 
and Luxemburg, is stated by the Union of German Iron and Steel 
Masters to have been 1,048,150 t.,. against 1,010,789 t. in April, 
and 951,431 t. in May last year. 

The Coal Trade. 

The scarcity in coal on the Rhenish-Westphalian market 
has led to advances in quotations. In Silesia the coal trade is 
being intluenced by the want of wagons, which prevents deliveries 





, | in coal from advancing in proportion to the increasing demand for 


| industrial purposes. Austria buys freely in Silesia, and if the 
| number of coal wagons could be raised, the business in fuel would 
be exceptionally good. 


Block tin is at £179 5s, | 


Foreign Rail Orders Coming to Austria. 

A slightly rising tendency can be reported from the 
Austro-Hungarian iron market, quotations for girders and for 
sheets having met with an advance of 1 crown p.t. Demand for 
nearly all articles of raw and finished iron remains brisk. Even 
the rail works, that had been rather less actively engaged than 
other branches of the finished iron industry, have fair prospect~ 
for a lively occupation during the next few weeks, an order for 
24,000 q. rails for Bulgaria, and another for 2000 t. rails for 
Roumania having been placed recently. The strike in the Witt- 
kowitz district has considerably impeded the export trade, which 
might otherwise have been very active ; contracts of weight have 
been placed in Austria lately. The position of the Austro- 
Hungarian coal market is favourable, both as regards prices and 
| demand, 


Dying Out of the Paris Strike. 

Though still to some extent impeding business transac- 
tions on the French iron market, the Paris strike has been 
decreasing, and the condition of the iron industry is satisfactory 
on the whole, employment at the mills and foundries remaining 
regular, and prices tending in an upward direction. Coal is 
unaltered and in fair request. 


The Belgian Iron Trade. 

A steadily rising movement can be reported from the 
Belgian iron market, the different departments being extremely 
well occupied, both on home and on foreign account. Steel bar< 
vary between 150f. and 155f. p.t., while iron bars are still sold at 
142f. to 145f. p.t. The condition of the Belgian coal market con- 
linues exceedingly firm ; stocks are low, and steadily decreasing, 
and quotations naturally very firm. There is talk of a rise in 
prices for best sorts of dry coal later on, 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 27th, 1906. 

LARGE purchases of basic Bessemer iron continue to be made ; 
the largest order placed during the past week amounted to 10,000 
tons of basic for an Eastern Pennsylvania milt at 17-75 dols. 
delivered. Quite a number of orders have been placed for foundry. 
forge, and pipe irons in both eastern and western markets, the 
bulk of the material ordered by machine shops, engineering plant 
and agricultural implement plants. Some rumours prevail of a 
break in pig iron, but the market conditions do not warrant any 
decline, and the heavier producing interests refuse to recognise 
the drop of 50 cents an ounce at certain southern points, There is 
| some talk of another steel combination, but the development has 
| not developed far enough to give an opinion concerning it. All of 
the larger railroad companies and systems are still in the market 
for steel rails, For the past week only a small amount of business 
has been done. Railroad building that is to be done during the 
first half of next year has been only partially provided for. ‘here 
is a great deal of construction which has been resolved upon, anil 
the managers of these new railroad enterprises have not yet entered 
upon negotiations. 

In the structural steel department great activity prevails because 
of the numerous and very urgent requirements for material for 
bridges and for engineering requirements in the way of building~ 
for commercial purposes. The structural capacity is being steadily 
sold ahead. Considerable new capacity is now being hurried 
along, and within a few months there will be sufficient capacity 
to take care of almost any demand that may be made for years tu 

come. The Carnegie Steel ae will instal during autumn at 
| South Sharon, Pa., the largest blooming plant ever built. Plate 
| mill capacity is also being increased, and the requirements of the 
| country for next year will be amply provided for. The makers of 
| cast iron pipe are having all the business they can take care of, and 
the makers of merchant pipe as well as of boiler tubes are similarly 
busy. The copper | tin markets present some interesting 
features. The drop in refined copper in Europe was followed by a 
corresponding drop here. ‘The outside price to-day is 184 cents. 
Export of copper for week ending June 21st is 5740 tons, and for 
| the month of June to date 15,097 tons. There is a large amount 

of metal available on this side for export. Electrolitic is quoted at 

184, casting 184. 

Tin has once more risen in price, and a further upward move- 
Sales of spot tin are being made at 394 cents 
at the dock ; 25 tons arrived at Philadelphia on Friday, making 
2627 tons since June Ist. The amount afloat is 2886 tons, 

















THE new pumping station for supplying the city of 
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is operated by electric motors, and is capable of 
000,000 gallons of water per day against a head of 
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LAUNCHES AND TRIAL TRIPS. 


| 
CycLops, twin-serew steamer ; built by David and W. Henderson 


and Co., Limited ; to the order of Ocean Steamship Company ; 
dimensions, 500ft., 58ft. by 42ft. 6in.; engines, triple-expansion, 
yzin., 384in., 65in. by 48in., pressure 190 1b.; constructed by 
builders ; everything worked smoothly. 

IRWELL, steamer ; built by Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of Lancashire and Yorkshire Railway 
Company ; dimensions, 255ft. by 36ft.; to carry passengers, cargo, 
and cattle; a mean speed of over 153 knots was attained ; trial 
trip, June 12th. 

LYDERHORN, steel screw cargo steamer; built by Laxevaages 
Engineering and Shipbuilding Company; dimensions, 22ift., 
42ft. by 15ft.; to carry 1350 tons dead-weight; engines, triple- 
expansion, 16in., 25}in., 43in. by 30in., pressure 175 1b.; con- 
structed by builders; a mean speed of 10% knots was attained ; 
trial trip, June 12th. 

BALACLAVA, steel screw steamer; built by Northumberland 
Shipbuilding Company ; to the order of Messrs. Lluyd and Co., 
London ; dimensions, 372ft., 48ft., 30ft. 10in.; engines, triple- 
expansion, 25in., dlin., 69in. by 48ia., pressure 180 lb.; con- 
structed by Richardsons, Westgarth and Co,; a speed of 114 knots 
was attained ; trial trip, June 15th. 

STRATHSPEY, steamship ; built by the Grangemouth and Greenock 
Dockyard Company ; to the order of Messrs. Burrell and Son, of 
Glasgow ; dimensions, 370ft. by 52ft. by 28ft. 6in.; to carry dead- 
weight capacity of 7100 tons; engines, triple-expansion; con- 
structed by John G. Kincaid and Co., Greenock; launch, 19th 
inst. 


SCHELDE, steam tug ; built by Wilton’s Engine Works and Slip- | 


way; to the order of International Tug Company ; dimensions, 
144ft., 25ft. by l4ft. 6in.; launch, June 21st. 

BIRTLEY, steel screw steamer; built by Messrs. Weod, Skinner 
and Co., Limited ; to the order of Burnett Steamship Company, 
Limited; engines, triple-expansion, 19in., 3lin., 5lin. by 36in., 
pressure 180 Ib.; pita <seros by North-Eastern Marine Engineer- 
ing Company ; a mean speed of 1] knots was easily maintained ; 
trial trip, June 2ist. 

FRITZOE, cargo steamer ; built by Sir Raylton Dixon and Co., 
Limited ; to the order of Messrs, Fearnley and Eger, of Christiania ; 
dimensions, 360ft., 51ft. 24in. by 28ft. 10in. ; to carry 7000 tons 
deadweight ; engines, triple-expansion, 26in., 42in., 70in. by 4Sin., 
pressure 180 1b, ; constructed by North-Exstern Marine Enzineer- 
ing Company ; launch, June 21st. 

AMELIA, steel screw steamer ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Donald Steamship Company, 


Limited ; dimensions, 237ft., 31ft. Sin. by 16ft.; engines, triple- | 
expansion, 2lin., 34in., 56in. by 36in., pressure 180 1b ; constructed | 
by North-Eastern Marine Engineering Company ; launch, June | 


22nd. 


SNOWDON RANGE, steel screw steamer; built by Irvine’s Ship- 


building and Dry Docks Company, Limited; to the order of 
Neptune Steam Navigation Company, Limited ; dimensions, 336ft., 
{7ft. by 24ft. 10in.; engines, triple-expansion, 2{in., 38in , 64in. 


by 42in., pressure 160 lb.; constructed by Richardsons, Westgarth | 


and Co,, Limited; launch, June 22nd. 

SHEAF FIELD, steel screw steamer ; built by Blyth Shipbuilding 
Company, Limited ; to the the order of Sheaf Steam Shipping 
Company, Limited ; dimensions, 269ft. 6in., 37ft. ; engines, triple- 
expansion, constructed by J. Dickinson and Sons, Limited, 
Sunderland ; launch, June 23rd. 

Ripston, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks, Company ; to the order of Messrs. R. Sargeant 
and Sons; dimensions, 336ft., 47ft., 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in., pressure 160 1b.; a mean 
speed of 1] knots was attained ; trial trip, June 23rd. 

ANTAR, steel screw steamer; built by Tyne Iron Shipbuilding 
Company, Limited ; to the order of Egypt and Levant Steamship 
Company; dimensions, 360ft., 50ft. by 25ft. 8in.; engines, triple- 
expansion, 24in., 39in., 66in. by 45in., pressure 180 Ib.; con- 
structed by North-Eastern Marine Engineering Company ; launch, 
June 23rd. 

BELLE OF IRELAND, steel screw steamer ; built by Northumber- 
land Shipbuilding Company, Limited; to the order of Messrs. 
Crow Rudoff and Co. ; dimensions, 372ft., 48ft. by 30ft. 10in. ; to 
carry 7400 tons deadweight ; engines, triple-expansion, 244in., 
10in., 68in. by 48in., pressure 180]b.; constructed by North- 
Eastern Marine Engineering Company ; a speed of 12 knots was 
attained ; trial trip, June 23rd. 

IRISMERE, turret vessel; built by Wm. Doxford and Sons, 
Limited ; to the order of Irismere Steamship Company, Limited, 
Newcastle; dimensions, 34ft., 50ft. by 25ft. 3in.; engines, 
triple-expansion, 26in., 42in., and 6Sin. by 42in.; constructed by 
Doxford’s ; launch, June 26th. 

THISTLEMOR, steel screw steamer ; built by Craig, Taylorand Co., 
Limited ; to the order of the Albyn Line, Limited ; dimensions, 
360ft., 51ft. by 28ft.; engines, triple-expansion, 244in., 4lin., 
67in. by 45in., pressure 1801b.; constructed by John Dickinson 
and Sons, Limited ; a speed of 12 knots over a course of 174 knots 
was maintained ; trial trip. June 28th. 

PRINCESS RoyAL, passenger steamer ; built by John I. Thorny- | 
croft and Co,, Limited, Southampton ; to the order of South of 
England Royal Mail Steam Packet Company ; dimensions, 204ft., | 
25ft. by 9ft.; engines, compound-surface condensing, 36ft. and | 
S7ft. by 60in., pressure 1201b.; a speed of over 14} knots was 

attained on an average of six runs; trial trip, May 28th. 





3ATTERSEA POLYTECHNIC.—The governing body of the Battersea 
Polytechnic have appointed to the position of head of the depart- 
ment of electrical engineering Mr. A. W. Ashton, M.Sc., of the 
University of Leeds. Mr. Ashton is a Whitworth Exhibitioner, 
an 1851 Exhibition Scholar, and he obtained his B.Sc. in Electrical 
Engineering with Honours at the Durham College of Science in 
1898, afterwards graduating M.Sc. During the college vacations 
he worked in different departments of Messrs. Siemens and Co., 
of Charlton, and prior to his appointment at Leeds was for five 
years assistant to the manager of the Helsby Cable Company at 
tuncorn, where he also conducted evening classes in electrical and | 
other engineering subjects. 


THe LATE Mr. F. W. Wess.—Mr. Webb left estate of the 
gross value of £211,543, of which the net personalty has been 
sworn at £196,158. He bequeathed £110,000 to charitable pur- 
poses, some of the bequests being as follows :—£10,000 to found a 
nursing institution for the benefit of the poorer classes in the 
borough of Crewe ; £5000 to the benevolent fund of the Institute | 
of Civil Engineers ; £2000 to endow a bed in University College 
Hospital, to be called ‘‘ The Francis Webb Bed,” and to be pre- 
ferably for the relief of London and North-Western Railway em- | 
ployés ; £2000 to Owens College, Manchester, to establish a Webb | 
Scholarship for the benefit of London and North-Western Railway | 
employés and their sons ; £2000 to the University College of Liver- 
pool, for a similar purpose ; £1000 tothe Institute of Civil Engineers, 
for providing annually a Webb medal, and a premium of books to 
be awarded for the best paper on railway machinery. Subject to 
the payment of these legacies, and estate duty, &c., which will | 
amount to over £30,000 for the Exchequer, the testator left the 
residue of his estate, about £75,000, to erect and endow an 
orphanage for orphan children of deceased employés of the London | 
and North-Western Railway, to be known as ‘‘The Webb | 
Orphanage.” 


| Hobart’s regular consulting practice. 


| Limited, and electric wharf crane for Owen’s European Bottle 


| instal a 1000-kilowatt Willans-Parsons turbine coupled to direct- 


| street, E.C., has just received orders from the India-office for 350 


| Gosport, and orders from the contractors, Messrs. J. G. White and 


CATALOGUES, 

R. H. LoncporHamM AND Co,, Limited, Wakefield.— Pamphlet 
of particulars of exhibits at the Colliery Exhibition. 
S. F. Epcr, New Burlington-street, London.—Photograph of the 
spring joints of a Napier six-cylinder car, showing methods of 
lubrication. 
EDISON AND Swan Untrep Evecrric Ligut Company, Limited, 
Queen-street, London, E.C. --Catalogue, Section VIII., Part I., 
‘* Electric Fans,” 
CROMPTON AND Co,, Limited, Chelmsford.—Two new pamphlets 
just issued are ljevoted to switch gear and alternating-current 
generators and motors. 
E. P. ALLAM AND Co., 11, Red Lion-street, Clerkenwell-road, 
E.C.—-Catalogue of electric motor starters, controllers, switches, 
cut-outs, and circuit breakers. 
MATHER AND Patt, Limited, Manchester. — ‘‘ Polyphase Induc- 
tion Motor” pamphlet, third edition. The particulars given pro- 
vide all necessary data of machines ranging from 5 to 500 horse- 
power. 
SIEBE, GORMAN, AND Co., Limited, 187, Westminster Bridge- 
road, London, 8,E.-—Illustrated catalogue of breathing appliances 
for enabling persons to work safely in noxious and poisonous 
atmospheres. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. JAMES HALCROW gives us notice that he has removed to 
No. 18, Coleman-street, E.C. 
Mr. E. ARNOLD POCHIN, machine-cut gearing specialist, has 
removed to Trafford Park, Manchester. 
Mr. GeorGE I. Rockwoop has been appointed to the Professor- 
| ship of Steam Engineering in the Worcester, Mass., Polytechnic 

Institute. 

Messrs. HUNTER AND SWAN, of 1, James-street, Bute Docks, 
Cardiff, have been appointed representatives of the Brush 
Electrical Engineering Company, in South Wales. 

Mr. H. ELiison WALKER, South Wales agent of Crossley 
Brothers, Limited, Manchester, has removed to new offices and 
stores at 259, Bute-street, Cardiff. Mr. Walker is also agent for 
Messrs. B. and 8. Massey, of Manchester. 

THr Leeds Engineering and Hydraulic Company, Limited, late 
of Providence Works, Stamford-street, Leeds, notifies us that it 
has moved to Oaklands-road, Rodley, near Leeds, where it will 
have increased facilities for dealing with its business. 

WE are asked to say that the Abner Doble Company has 
resumed business at its new offices, which are situated on the 
| site of those which were burnt down in the recent great fire. 
The address is Fremont and Howard-streets, San Francisco. 

Tue Chloride Electrical Storage Company, Limited, of Clifton 
Junction, near Manchester, informs us that in future its Northern 
| district office will be situated at Standard-buildings, City-square, 
Leeds, which office will be in charge of Mr. L. Broekman, as 
branch manager. 
| Dr. ScHUMACHER, Osnabriick, Germany, the patentee of a 
new process for making iron ore and other briquettes, has 
appointed C. E. Muller and Co., Limited, Middlesbrough, 
as sole British agents for this process for the manufacture of 
iron ore briquettes. 

W. B. Brown AND Co. (BANKHALL), Limited, wish us to say that 
greatly exaggerated reports have appeared as to the extent of a 
recent fire at the Giobe Works, Bankhall, Liverpool, the damage 
was confined to a very small area, and that the company is pre- 
pared to accept and carry out all orders, of whatever canines 

Messrs. A. AND W. DvpGEon; of Leadenhall-street, E.C., 
announce that arrangements have been made by which the busi- 
ness of Mr. Harry Gray, M.I.N.A., consulting engineer and 
marine surveyor, of 110, Fenchurch-street, has been amalgamated 
therewith, and will be carried on jointly at the above address under 
the title of Dudgeon and Gray. 

WE are informed that Kramos, Limited, of Lozksbrook Engi- 
neering Works, Bath, have just opened a head sales office and 
showrooms in London at 169 and 170, Shoreditch High-street, 
E.C., as well as branches in all the principal industrial centres 
in this country, and, in future, all inquiries, orders, and sales 
correspondence will be dealt with from London. 

WE are asked to state that Mr. Alfred Ingram, who was for 
some time carriage and wagon superintendent for the Metro- 
politan Railway Company, has now severed his connection with the 
company, and opened offices for the supply of all materials for 
railway and electric traction purposes, under the style of Alfred 
Ingram and Co., Queen Anne’s-chambers, Westminster, S. W. 

Mr. H. W. TcRNER has associated himself with Mr. H. M. 
Hobart, consulting engineer, of Oswaldestre House, Norfolk- 
street, Strand, and will be engaged in advising with regard to 
manufacturing methods, machinery and shop organisation, not 
only as regards winding and insulation, but also as regards other 
departments of works manufacturing dynamo electric machinery. 
This arrangement will, we understand, not interfere with Mr. 








Contracts. —J. 8. Hall and Co., Limited, of Newark-on-Trent, 
have just delivered to some large collieries in the North of England 
four of their 5ft. double-ended disintegrators, and also a 6ft. dis- 
integrator.—C. and A. Musker, Limited, of Liverpool, have secured 
the order for the electric overhead travelling crane for the 
Eccleston-place sub-station of the Westminster Electric Supply 
Corporation ; also for hydraulic capstans for the South-Eastern 
and Chatham Railway, hydraulic cranes for Nicholson’s Wharves, 


Machine Company, Limited.—Salford Corporation have decided to 


current dynamo of Brown-Boveri manufacture. The complete 
order for the turbine, 'dynamo, and condensing plant has n 
jlaced in the hands of Willans and Robinson, Limited, Rugby.— 
Ve are informed that Henrich, Winby and Co. have received an 
order to construct a shaft and carry out boiler-setting work for 
Messrs. Umney and Peckett, London, E.C.—The Continuous Rail 
Joint Company of Great Britain, Limited, of 20, King William- 


tons of patent continuous rail joints for the Indian State Railways. 
The company has also in hand the manufacture of continuous rail 
joints for the London County Council, Birmingham Corporation, 


Co., Limited, for use on the railway and tramway work at Para, 
Bombay, Lacroze, and Monte Video.—The New Arrol-Johnston Car 
Company, Limited, of Underwood, Paisley, inform us that among 
recent orders received are several from Rangoon, Ceylon, and 
New Zealand. The chief demand is for 12-15 horse-power cars and 
chars-i-bane, although the other types of pleasure and industrial 
vehicles are also selling well.—The South Metropolitan Gas Com- 
pany has placed a contract for a complete ammonium sulphate 
handling plant with the Chain Belt Engineering Company, of Derby. 
This firm is also erecting a coal-handling plant for Grays Gas Com- 
pany, and two refuse conveyors for the Southwark Borough 
Council.—The Brush Company has sent us a list of orders recently 
received by it. Among these we notice an order for two 1000- 
kilowatt turbo-alternators, and one 500-kilowatt steam alternator 
for the Buenos Ayres and Great Southern Railway, and an order 
for a 500-kilowatt turbo-generator for the County of Durham 
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STEAM ENGINES AND BOILERS. 


26,918. December 23rd, 1905.— IMPROVEMENTS RELATING TO 
SUPERHEATERS, La Société Anonyme de Perfectionnements 
Mécaniques, 43, Rue Taithout, Paris, France. 

THIs invention has for its object a cascade or compound arrange- 
ment of superheaters, applicable to water-tube boilers, which 
permits of the simple conversion of boilers producing saturated 
steam into boilers producing superheated steam, without introduc- 
ing any alteration in the constitution or grouping of the heating 
surfaces, For the first stage of the superheating of the steam an 
additional tubular surface is added, which, if necessary, may act 
as a feed-water heater, and which is arranged so as systematically 
to utilise the products of combustion which escape from the 
boiler furnace. The second stage of the superheating is obtained 
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in one or more tubular elements arranged in proximity to the 
furnace in order that they may be partially submitted to the 
radiation from the grate and partially to the impact of the hot 
gases, which are at a high temperature. There are eight figures. 
Fig. 2 is a diagrammatic elevation, showing the application of the 
invention to a boiler of what is termed the small-tube type ; 2 and 
3 are collectors, and 4 the water tubes; the first portion of the 
superheater is formed by two groups of§U-tubes 5, inserted in 
partitional collectors 661, placed on each side of the barrel of the 
boiler in the uptake conducting the gases to the chimney. The 
steam from the boiler is conducted through the tube 7 into one of 
the superheaters 6; after having traversed this superheater, it 
proceeds through the connection 8 to the superheater 6! situated 
on the opposite side of the steam barrel, and thence through the 
pipe 9 to the second portion of the superheater, which is formed 
by a third row of superheater tubes arranged in the wall of the 
furnace.—/une 6th, 1906. 


INTERNAL COMBUSTION ENGINES. 


11,676. June 3rd, 1905.—A NEW OR IMPROVED CARBURETTER 
FOR INTERNAL CoMBUSTION ENGINES, Messrs. Wade and 
Jones, Limited, and Francis R. Wade, both of 95, Colmore- 
row, Birmingham. 

This invention relates to an improved carburetter for vaporising 

heavy hydro-carbons, such as ordinary paraffin and of the known type 

in which the heat from the exhaust gases or products of combustion 
passes through a jacket surrounding the carburetting chamber, in 
which the air inlet valve opens against the action of a spring and 
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in which the oil jet or nozzle is situated in an opening or carburet- 
ting chamber. There are three figures. Fig. 1 is a sectional 
elevation. The casing is provided with inlets ¢ for the exhaust 
gases, either of which may be used while the other is closed by a 
plug; the object of having two is to render it possible to use 
whichever may be most convenient for the inlet from the exhaust 
pipe. The casing is provided with a valve port e, seating f, and a 
valve g mounted in a dome or hood /, having an opening ¢ to the 
outer air. The dome is screwed or bolted to the carburetter body 
a. The valve g is provided with a stem & guided ina guide / 
mounted on two bridge parts m m extending across the inside of 
the dome, and a spring x capable of adjustment—by means of a 
screw 0, a fly nut p, and a lock nut q—is attached to the stem of 
the valve g. On the other side of the valve there may be a cushion 
spring 7. The cushion spring is loosely mounted on a stem s form- 
ing part of a plug ¢, which closes the upper part of the carburetting 





Electrical Power Distribution Company. 


chamber uw, so'as to prevent the air entering the carburetting 
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chamber directly. The air—being drawn through the carburetter 
by suction from the motor piston or a pump in connection with the 
suction pipe + of the carburetter—-passes through a jacket  sur- 
rounding the exhaust jacket ), is thereby heated, and passes into 
the carburetting chamber ». In this chamber v is mounted the 
nozzle or jet «, through which the oil is admitted from a tank y 
provided with the float z, weighted pivoted levers] 1, and a needle 
valve 2 for maintaining a constant level. Surrounding the oil jet 
w are several apertures 3 in the wall of a jacket 4 inside the exhaust 
jacket, so as to heat the gaseous mixture which is drawn out by 
the suction of the motor piston or _— through the passage 5 
passing out of the side of the casing, the latter passage 5 communi- 
cating with the jacket 4 by the passage 6. The jacket } for the 
exhaust gases is connected by a hole or holes 7 passing through the 
plug ¢ to another part of the jacket marked 8, and the latter con- 
nects by a port or passage with the jacket part 9.—June 6th, 1906. 


RAILWAYS AND TRAMWAYS. 


11,193. 
AND Ratts, William (roldie, 106, Trenton-arenue, Wilkinsburg, 
Allegheny County, Pennsyleania, U.S.A. 

The object of this invention is to provide a track of sufticient 





May 29th, 1905.—IMPROVEMENTS IN RAILROAD TRACKS | 


stiffness to carry the loads io which such tracks are at present | 
subjected through the increased weight of locomotives, and the | 


cars and loads carried therein. It also has for its object a system 


of railroad track in which the bearing of the track upon the ties is | 


extended out for a considerably greater width than with the usual 
rail, thereby giving a greater distribution of the load, and in 
which a greater angle of lateral resistance is obtained. The rail 
proper, comprising head, base, and intervening web, is made of a 
relatively high carbon steel having high wearing qualities, while 
the continuously-running, rail-supporting base bar is of tough low 
carbon steel, and has in its upper face a seat corresponding to and 


adapted to receive and envelop the lower face and the sides or | 


edge portions of the rail base. There are two figures. 


bar and of a double-headed railroad rail. The base bar can be 
rolled to shape, and is formed with the hollow raised ribs 4, which 


provide several vertical web portions 5 to add to the stiffness of | 
| for such lateral movement. 


the track structure, and also reduce the weight of the ribs 4 and 
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Fig. 1 isa | 
cross section of a continuous under-running, rail-supporting base | 


of the moving parts and other causes will vary the lateral pressures 
in the pump after use, so that end thrust will be caused. There 
are four figures, Fig. 1 is a central longitudinal section of a cen- 
trifugal or turbine pump of a well-known type having two impellers. 
A is the pump casing, B the suction, © the delivery, and D PD! the 
impellers carried by the shaft E. The impellers are of a well- 
known type of enclosed impeller having the side walls 10 and vanes 
11 extending between the side walls, and chambers outside of the 
impeller which are closed to the suction by the running joints 1 on 
opposite sides, which will be provided with the usual packing rings. 
Outside of the impellers are shown the diffusing rings 13, and the 
impeller D delivers to the impeller D! through its diffusing ring 
13 and delivery passage 15 to the delivery (. The impellers are 
shown as provided with the usual balancing chambers 16 on the 
rear side of the impellers connected with the suction by openings 
2, so as to balance the suction pressure on the front side of the 


impeller. The shaft Eis mounted to permit some lateral move- 
ment, and the running joints 1 are made of such length as required 
The side edges of the impeller walls 
of the periphery of the impeller or the walls on opposite sides of 
the passage through which the impeller delivers are made narrow, 
so that a small lateral movement of the shaft will shift the impeller 


| to open it to one or the other of the side spaces 12 on opposite 
| sides of the impeller, and thus increase the pressure therein until 


| normal position. 


such pressure becomes sufficient to force the shaft back to its 
Or if the excess of pressure on the right is 


| constant and sufficient the impeller will remain open to the chamber 


provide for bolting of the fastening devices, while beyond the | 


same are the outwardly-extending tread flanges 6, through which 
it is spiked or secured to the ties. The base bar has in the central 
portion thereof the hollow seat 7 between the ribs 4, corresponding 
in shape to the rail tread, the upwardly-extending ribs 4 making 
it possible to provide a seat for the tread sufficiently deep to take 
the entire tread, and also providing means for securing to such ribs 
the clips 8 or other fast@ning device projecting over the upper 
faces of the rail tread, and holding it within the seat 7. As shown 
in the drawing, the bolt heads 11 of the bolts 10 fit in the hollow 
portions 9 of the ribs 4, the bolts passing through the ribs and 
holding the clips 8 in place. The rail has the web portion 12 and 
the heads 13 and 14, the seat 7 in the continuously under-running 
base bar conforming in shape to the lower head 14 of the rail and 
the clips 8 extending over the upper faces 15 of the rail tread 14. 





The rails themselves may be connected by any suitable form of | 


joint, such as the joint plates secured together by bolts, as illus- 
trated. The clips 8 can be secured in place in the spaces between 
the ties, though, as they fit within the hollow seats 9 in the ribs 4 
of the base bars, they can, if necessary, be placed above the cross 
ties. 


It may be desirable or requisite to employ in connection | 


with the base bar and rail a slight cushioning means within the | 
seat 7, in which case a sheet or layer of felt, wood, or like cushion- | 


ing means may be found advantageous.—Jwxe 6th, 1906 


15,345. July 26th, 1905.—IMPROVEMENTS IN RaILway CHAIRS TO 
PREVENT THE Keys Siipptnc, Herbert Besley, 186, Finchley- 
road, Hampstead, London, N.W. 

This invention relates to railway chairs, in which the face of one 
of the chair jaws is formed with a series of grooves, or with a 
recess into which the wooden key swells on being driven home ; 
it has for its object to provide a chair that shall take a firmer hold 
of the key than those hitherto proposed, and consists in forming 
in the jaw a single vertical groove that extends to the top of the 
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jaw, and transversely across the whole depth of the side face of 
the key, so that the key can swell into the recess and fill the 
groove. Thus the gripping action caused by the indentation of 
the wooden key by the metal of the chair is limited to two lines 
extending right across the key. There are two figures. Fig. 2 is 
a plan of the railway chair. ‘The inner face of the jaw « is formed 
with a vertical groove ) open at the upper end d, so that the 
whole depth of the key ¢ can expand .into the groove, the open 
top d of the groove facilitating the expansion and locking of the 
key in the groove.—/ ine 6th, 1906. 


CENTRIFUGAL PUMPS. 


January 6th, 1906.—IMPROVEMENTS IN CENTRIFUGAL AND | 
TURBINE PUMPS AND THE LIKE, Carl H. Jaeger, 20, Kling-n- 
strvasse, Leipzig-Plagwit:, Germany.—Date under International | 
Convention, 6th January, 1905. | 


142, 


in the manufacture of centrifugal or turbine pumps it is very | twist or angle. 
- | hub B may be reduced in diameter at 1? and formed with a 


difficult to secure in manufacture uniform conditions on the oppo 
site sides of enclosed impellers, so as to balance the impellers with- 
out special balancing devices, and it is found in practice that, 
although the lateral pressures are equal or properly compensated 


for by balancing devices when the pump is new, theirregular wear | aim: /4 may be also provided with recesses, 


at the left, and thus compensate for the excess of pressure on the 
right. The edges 3 of the rings surrounding the impellers and 
enclosing the passage through which the impellers deliver are 
tapered or made conical, so as to provide a narrow edge on each 
side of the passage.—Jvne 6th, 1906. 


WARSHIPS. 


14,019. July 7th, 1905.—IMPROVEMENTS IN THE CONSTRUCTION 
or SHrips oF War, Sir Edward J. Reed, K.C.B., M.P., Broad- 
way-chambers, Westminster. 

This invention consists of further improvements in the system of 
constructing ships of war, based upon the well-known law that 
expansive or explosive forces are diminished in magnitude in 
inverse proportion of their distance from the centre of expansion 
or explosion, but in a much greater ratio than the distance. The 
object of the first part of this invention is to so arrange the internal 
armour that ev2ry part of it shall lie at a distance of several feet 
from every point of the outer bottom plating at which it is possible 
for the torpedo to strike it, in order to reduce the force of a 
torpedo proportionally to the distance of the inner fro: the outer 
bottom. This may be acccmplished in various ways, one of which 
is illustrated in the drawing, in which A is the side or belt armour, 
B the thinner outer bottom plating, C the inner armour for torpedo 
defence, and PD a strong deck up to which the inner armour is 
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carried. Any other equivalent arrangement may be substituted, 


| provided that the inner armour is so far removed from the outer 


bottom plating as to prevent either the direct effect of the explo- 
sion, or the fragments of the torpedo, or of the outer bottom 


| plating and frame angles, &c., which may be driven in by the force 


| of the explosion, from breaking through the internal armour. 


For 
example, the upper portion of the internal armour may be slopecl 


| or curved in lieu of being vertical, as in the drawing. The object 


in all cases is to provide, with a given thickness of internal armour, 
that the space between that armour and the outer bottom plating 


| shall be sufficient to allow the explosive gases of the torpedo 
| charge to he so expanded that they cannot penetrate the armour 
| of themselves, nor force the fragments of the hull bottom to pene- 


trate it. Care is taken to avoid as much as possible all such forms 


| and combinations of parts as would give a lead to the forces of 
| explosion, or allow them to have a “‘ ripping ” effect upon riveted 


work, employing for this purpose curved corner plates with suit- 


| able overlaps as far as practicable, as shown at FF, and intro- 





ducing special strengthenings where such corner plates cannot 
conveniently be worked.—Jine 6th, 1906. 


SHIPS’ PROPELLERS. 


11,639. June 3rd, 1905.—IMPROVEMENTS IN SHIPS’ PROPELLERS, 
James A. Fleming, 28, Stanley-street, Glasgow. 

This invention relates to improvements in ships’ propellers. 
The propeller is divided into various series of blades, and cach 
series of blades may be fixed at a different angl2, the object being 
to cause the blades of each series to have the most effective 
purchase in the water, and the greatest propelling power. The 
employment of the blades in series, besides enabling the blades of 


| each series to be placed at the most convenient angle, enables as 
many blades to be put into each series as will give the best propel- 


ling results in that series. There are nine figures. Fig. 1 is a 
sectional elevation. Fig. 2 is an elevation. On the propeller 
shaft A is mounted a portion of the hub or boss B, from which 


| radiate the arms /, these arms being preferably formed with a 


The arms may be provided with recesses, The 
threaded portion 43, On the portion /? of the hub may be fixed 
the other portion of the hub B!, with radiating arms 1+ to corre- 
spond with the arms / of the other portion of the hub B. The 
The portions B B! 





of the hub may be held firmly together by means of the lock nuts 
C, which are screwed on over the screwed portion /* of the hub B, 
The lock nuts may be provided with the pin ¢. Carried by the 
arms } $4 of the hub B B! are rings D E F G, all of which are 
shown concentric with the propeller shaft A. Radiating from 
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each of the concentric rirgs D E F G are the propeller blades 
H J K L. These blades may be given the required angle, and 
are preferably attached to the angled portion of these concentric 
rings. Fig. 1 shows the attachment of the blades to the rings. 
The arms + 14 of the hub B B are preferably held rigidly together 
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by means of bolts such as /5, small pieces of tube being inserted 
between the arms | /4 so as to prevent their buckling when 
tightened up. The stays M for taking the thrust may be secured 
to the thrust block M! and to the radiating arms of the propeller. 
The second set of stays N may be secured to the sleeve portion /* 
of the hub B!.—June 6th, 1906, 


MISCELLANEOUS. 


13,126. June 26th, 1905.—IMPROVEMENTS IN AND CONNECTED 
WITH ROAD-MAKING AND REPAIRING MACHINES, John M. 
Sanderson, 106, Derwent-view, Benwell, Newcastle-on-Tyne, 
and Thomas Common, 2, Sanderson-road, Jesmond, Neweastle- 
on-Tyne. 

This invention is illustrated by four figures, of which Fig. 1 is a 
diagrammatic elevation. It consists of a hopper A, wherein the 
stones, sand, and other road-making material are carried which 
are distributed on the road by means of a working table B, con 
nected and geared either to the back axle (, or driven direct from 
the crank shaft of the engine by bevel wheels, chains, cams, or any 
other gearing which by its arrangement allows the working table 
B to be worked to and fro, so as to eject and distribute the stones, 





sand, and other road-making material over the surface of the 
road. The bottom D of the hopper is built at an angle, so that 
the road-making materials slide on to the working table B and are 
ejected automatically and evenly. The hopper A can be raised 
and lowered by means of screws or rack H, so as to give the 
bottom D more angle, and is operated by means of a hand wheel | 
connected to the screws or rack by bevel gearing. The thickness 
of the layer of road-making material is regulated by means of a 
vertical sliding door E, placed at the rear of the hopper A, which is 
raised or lowered by a screw J connected by bevel gearing to a 
hand wheel K, which is marked so that the driver can ascertain 
the thickness of the layer of road-making material without getting 
from his seat. The width of the layer of road-making material is 
regulated by means of a shoot F with movable slides, which are 
worked out and in by means of right-hand and left-hand screws 
and swivel nuts engaging slots operated by means of a hand wheel. 
The shoot F is placed at the rear of the hopper A, so that the 
working table B ejects and distributes the stones, sand, and other 
road-making material. —/une 6th, 1906, 
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THE MILAN EXHIBITION. 
No, II.* 

Wuen the scope of the present Exhibition, according 
to the original programme, is properly understood, the 
absence of certain features—prime movers, for instance—- 
does not lead to the disappointment which might other- 
wise occur to visitors who had expected to find a universal 
[xhibition. It is an international but not a universal 
Exhibition. It celebrates the successful completion of 
the Simplon Tunnel, and its main feature is, therefore, 
modern transportation. As such, the Exhibition is a fine 
oue, while the retrospective sections are not without 
interest. But the most distinctive feature of the celebra- 
tion is that exhibit dealing with the piercing of the 
Simplon, which is given the place of honour at the 
principal entry in the Parco del Sempione. This building, 
whose ornamental facade is planned in the form of the 
twin entrances to the Simplon Tunnel, comprises a full- 
sized working model representing a portion of the two 
tunnels, reconstructed with the old materials which had 
served for the temporary works in the original; and in 
the other parts of the building are shown, by plans or 
models, the group of mountains traversed by the tunnel, 
samples of the whole series of rocks encountered in its 
boring, and a very complete graphic representation of the 
principal difficulties which were dealt with. Included in 
the exhibit is a great quantity of statistical data, and on 
the tables are to be found all the brochures which have 
been published during the last fifty years, descriptive of 
the various proposals made for the boring of the Lepon- 
tine Alps between Domodossola and the Rhone Valley. 

For the engineer who is well acquainted with the whole 
work of the Simplon, as also for the person who has even 
never studied its details, the exhibit cannot fail to be of 
deep interest. To those who have read the descriptions 
in these pages, the whole system of work that was followed 
becomes clear at a glance and in a manner that could 
not have been understood so readily in the real tunnel 
itself. Here all the inconveniences and discomforts in the 
original work are absent—the gloom, the streaming water 
under foot and overhead, the heat, which dispirited the 
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| may be observed that with the single tunnel at present | 2? 


| 
| 





men so much, the foul gases, the danger on every side, | 
and the deep impression ever present of risk and incerti- | 


tude. 
this model, which, on the contrary, is well lighted by 
electricity both overhead and in the foundations below 
the floor level in order to reveal all constructional details, 
and it conveys no idea of the great local difficulties in the 
accomplishment of the plan of operations thus repro- 
duced. The model is, in consequence, more likely to 
interest those who have had some previous knowledge of 
the constructive features. In the crowds of visitors daily 
passing in by the main tunnel No. 1 and returning by 
the secondary tunnel No. 2, none seemed so keenly inter- 
ested as those engineers who might have been recognised 
there for the important daily part they took in the great 
enterprise. 

The small amount of motive power necessitated by the 
model is furnished from a different source than that 
adopted at Iselle and Brig. For this occasion at Milan 
a three-cylinder Diesel heavy-oil motor of 150 horse- 
power, by Sulzer Brothers, is fixed in a basement area 
adjoining the Simplon Tunnel pavilion. It runs high- 
pressure Sulzer centrifugal pumps having a capacity of 
150 litres per second raised 52 m., and lifts the water 
from 60 m. deep tube wells driven expressly for the 
different hydraulic services of the facsimile tunnel. 
total force absorbed by the machines driven is 134 
horse-power. 

All the machines in operation are specimens of those 
actually used in the real work, having been lent for this 
purpose by the firm Brandt, Brandau and Co. and the 
Swiss Confederation. 

For the high-pressure power water for working the 
rock borers, one of the smallest types of Sulzer horizontal 
pumps employed at Iselle is shown. Its capacity is 
4 litres per second at 100 atmospheres pressure, but for 
actual needs this pressure has been limited to 30 atmo- 
spheres. Instead of the Pelton wheels, as at Iselle and 
Brig, recourse is here made to a 25 horse-power electro- 
motor for running the pump. A hydraulic accumulator 
in connection with the latter figures in the same exhibit. 

For the needs of the compressed-air locomotives, which 
are at work here, one of the two-stage air-compressors by 
Burckhardt, of Basel, is employed, and is driven by an 
electromotor of 50 horse-power, in order to suit local 
convenience ; the air, compressed up to 75 atmospheres 
in actual service, is cooled by two water-refrigerating 
coils. Adjoining is the tubular reservoir by the Mannes- 
mann Rohrenwerke. Besides two compressed-air Joco- 
motives there is the benzine locomotor, tried for a time 
in the advanced headings at Iselle, and also one of the 
special steam locomotives likewise employed in the 
tunnel. This latter is stationed beneath a chimney, it 
being of service in furnishing steam for the hot-water 
reservoirs of the compressed-air locomotives. The various 
types of miners’ and spoil cars that were in use at the 
tunnel are shown, as also one of the iron water gates 
which held back the hot water in the flooded headings. 
There are, in addition, several accessories of the cooling 
plant shown, either in the outside exhibit or else in the 
facsimile of the tunnel. 

Inside the pavilion the first room of the gallery con- 
tains specimens of the rock-drilling machines employed 
in other long tunnels, as the Sommeiller drill in the Fréjus 
or Mont Cenis and the Ferroux drill in the Gotthard. 
Upon the walls are three large tablets each inscribed with 
the principal comparative data in connection with the 
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This sensational element is not introduced into | 








boring of the Mount Cenis, the Gotthard, and the | 


Simplon. Of these figures the most striking is the 
greatly reduced price per metre run of tunnel in the 
Simplon, and this notwithstanding the amount of heat 
and of water encountered in the boring of the latter. 
This result was due, of course, to the immensely 
improved methods of operation and of means available 


for the work. In the Mont Cenis (1857-1871) with the 
Sommeiller drill, the only explosive available was black 
picric powder; while in the Gotthard (1872-1881), with 
the Ferroux drill, dynamite was used. In the Simplon 
with the Brandt hydraulic rock borer—non-pereussive— 
dynamite, of the quality mentioned in these columns, 
page 412, October 31st, 1902, was used, although still only 
using powder gases for ignition and not electric current. 
The progressive reduction in the cost of boring each metre 
run of tunnel conveys the impression that similar great 
works in the future will undergo a corresponding reduc- 
tion in the cost ; for the Simplon has taught much which 
had yet to be learnt. 

The figures given on the tablets are so impressive that 
it seems fitting that one large room should be devoted 
exclusively to their exposition. The following may be 
quoted, though it will be remembered that the Simplon, 
so far, only remains a single-track tunnel :— 





Mont Cenis. Gotthard. Simplon. 

Metres, Metres. Metres. 

Renee <2... 12,23¢ 14,334 19,800 

Maximum altitude 1,295 1,154 705 
Maximum depth below 

mountain chain... 1,700 1,650 2,000 

Maximum rock heat 31° C, 56°C, 


- ... 1350 litres 
per sec, 

In one of the rooms are shown very large drawings of 

the ventilator plant now in use. In this connection it 


Maximum water inflow...insigniticant 


working, the air, which is driven in at one extremity, is 
near mid-tunnel reinforced and cooled by that which 


No. 2, this second current being directed backwards 


towards the point of its entry, through one of the oblique | 


cross-passages, and so in parallel with the current in the | 


main tunnel. But when eventually the auxiliary tunnel is | 


to be enlarged throughout to full section, in order to provide 
for an augmented traffic by a second track—presumably 


after the opening of the Loetschberg—the independent | 


all sides of the iron frames is very clearly shown, all 
excavations being well illuminated, while those below the 
floor can be seen through gratings laid for this purpose. 

Many other details are also represented which cannot 
be mentioned here, though serving to render the model 
very realistic and instructive. The whole tunnel exhibit 
was planned and carried out under the care of two of the 
Simplon engineers, Sigg. Laninoand Scheidler. It forms 
part of the Exhibition programme, and is, therefore, free 
to all visitors to the Exhibition. 





THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. IX.*—COSTS DEPARTMENT (continued ). 


Spare parts——In addition to the manufacture of the 
batches of details required to complete a specified number 
of cars, it is found necessary to put through extra parts 
as spares to meet the demands of wear and tear, as well 
as of breakdowns. Such parts are manufactured on the 
| authority of a job slip, simultaneously with the issue of 
| which a cost card is prepared in the Costs Department, 

and filed by order number classification, as each batch of 
|such spares has a distinctive “S” order number. In 
this way the cards form a numerical index in themselves, 
d an “S” order book, ruled as Fig. 75 on the right- 





| Fic. 75.—Car Costs Book. Foolseap. Left-hand Page. 


: : op | Gen. Arrangement 
arrives from the opposite end along the auxiliary tunnel | 


system of ventilation to be employed will be that for | 
which arrangements have already been made, as described | 


in these pages,” and wherein it will be necessary, in order 
to ensure efficiency, to close the portals at the end 
nearest the ventilator during the passage of trains, 


by means of flexible curtains whose substance will avoid | 
any risk of accident if ever one of these failed to rise in | 


due time for the passing of the train. 

The geological collection and specimens of water 
collected along the length of the Simplon boring will be 
of interest to the student, and in the last room—or rear 
entrance to the pavilion—the large scale—1 metre to 
10 kiloms.—model of the Lepontine Alps, with the trace 
of the tunnel and approach lines, is worth very careful 
examination. In the same room the plans of the pro- 
posed Loetschberg and Moutier-Granges tunnels for the 
direct line Milan to Boulogne or to Calais, are of actual 
size. 


The reproduction of the Simplon Tunnel shows in | 
“tunnel No. 1” first a fully-lined and completed portion, | 


followed by masonry work in various stages of progress, 
then by vault construction on metallic centerings sup- 
ported on timber stoolings. In the enlargement area 
which follows are exhibited the various developments of 
timbering—the timbers shown being those which were 
actually used in the tunnel—with two, three, or four wall- 
plates and transverse beams, according to the progress 
made with the work. Where not covered up with lagging 
boards the rough rock itself is shown, this being very 
cleverly imitated in armoured concrete. The next 
portion shows the primitive or advance heading, and 
above it a crown drift reached by vertical shafts. In the 
crown drift is shown the meeting of two headings—a 
round hole burst through the intervening diaphragm of 
rock. Farther on is an oblique transverse passage 
carrying the ventilating air-pipe, which is extended 
forward into the advance heading of tunnel No. 1, the 
air therein being cooled by the injection of cold water 
from the high-pressure mains supplying the hydraulic 
boring machines. The heading here grows narrower, 
and at the heading face of ‘No. 1” two borers are at 


of the building. 

These Brandt machines have proved in the Simplon 
the advantage of hydraulic machinery for exceedingly 
heavy work, but it may be pointed out that these borers 
were used in previous enterprises, as in the Sounstein 
Tunnel, Austria; the Pfaffensprung Tunnel below the 
Gotthard Tunnel—about the year 1875—the Arlberg | 
Tunnel, west side, 1880-1883 ; 
Thiiringen, 1882; 
Firenze line—1883; the Surain Tunnel in Eastern 
Europe, 1887; besides in tunnels in Alsace-Lorraine and 
in Norway, and in copper and silver mines in Saxony and | 
in Spain. 

The return is now effected through a second transverse 
passage into “tunnel No. 2.” At the heading face of 
the latter there is an inrush of water imitating one of the 
smaller springs encountered. This heading is strewn 
with the spoil just as occurs after a blast, and to remove 
which two wagons are standing on the rails near by. On 
one side of this tunnel are shown the two power mains 
for the bydraulic borer, and on the other the charcoal- 
jacketed pipe for the cold water of the refrigerating plant. 
The air pipe for the ventilation of the headings when in 
advance of the foremost cross passage is also visible 


work upon a large block of real rock set in the extremity | 
| 


the Brandleite Tunnel, | 
the Pratolino Tunnel—Faienza to | 





| Factory Order Drawing 
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Fic. 75.—Cur Costs Book. Right-hand Page. 
p 2 
Gen. Arr. 

Bye Wiis Nei css saces 
ears CRE RS EEE EO. a eee 
Weight 
| Remarks. of Material. Labour. E.C. Total 


materia] 
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| hand side, and with columnar rulings opposite for order 
numbers only, meets the necessity for a classification of 
such orders. 
Establishment extensions and maintenance.—The 
| various factory orders issued for the manufacture of new 
| patterns, jigs, and other additions to plant and buildings, 
| together with the repairs and upkeep of the same, are 
| registered in an E.E. and M. orders index, which is a 
| foolscap book arranged as an index and ruled in accord- 
lance with Fig. 76. It will be noticed that each job 
| number is allied to a symbol indicating plant, buildings 
| and fittings additions, works expenses, plant expenses, 
| &c., and that a knowledge of accountancy is necessary in 
the clerk whose duty it is to allocate the job numbers. 


| 
| 
| 


| 
| 


Fic. 76.—EZ.E. and M. Orders Index. 
PLANT ADDITIONS. 





Date 
finished. 


Date Job 
commenced number. 





_ 
al 
7) 





In suggesting the above index as a reference to the 
instructions given out from time to time forthe manufac- 
ture of standard patterns, special tools, jigs, gauges, Kc., 
the erection of buildings as additions to existing fabric, 
making new fixtures and fittings, with the necessary 
repairs and maintenance of the same, it is assumed that 
separate costs are required in preference to the practice, 
by no means unusual, of recording the costs without dis- 





here. The timbering employed in “No. 2,” where the 
rock was fairly solid, and the provisional masonry lining | 
where the rock was friable or under pressure, are both | 
shown, and then followed by the heavy iron frames set in | 
cement, as adopted in the region of the decomposed 
mica schist—a length which, in the original, did not | 
exceed 42 m., and yet entailed an expense of about a! 
million francs. Here the original beams from Iselle are | 
employed—the best that remained of the deformed | 
members removed from the tunnel. | 

The method of excavation and of timbering around | 





ne 


* No, I, appeared June Sth, 





* Page 57, January 16th, 1903 


criminating between one job and another, patterns being 
massed together in one account for example. Often the 
designing and making of a jig is purely an experiment 
which may be chargeable to plant additions or plant 
expenses, according as it is successful or otherwise, and its 
entry in plant record as a unit of the company’s assets, 
from which suitable depreciations will subsequently be 
written off, relies upon the correctness of the costs 
records. Instances of this necessity for separate costs 


| might be multiplied in regard to patterns, -foremen’s 


offices, machine tools installations, fittings and fixtures, 





* No. IX. (ventinuecd) appeared June 29th. 
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&2. The procedure is to issue factory orders, tinted, 
similar to Fig. 61, for each job, the job numbers, 
commencing each year at zero, having the letters pre- 
fixed which indicate the account to which the work will 
be charged by costs department. This job number takes 
the place of the card number which, as already described, 
is employed so as to obtain costs of car parts in detail. 
The factory order numbers, being in accordance with the 
standing order numbers referred to in the next paragraph 
below, will be repeated as often as occasion arises. 
With the issue of the factory orders the required material 
will be obtained from stores room, and the material and 
labour costs are recorded in costs sheets, contained in 
“Premier” files, and ruled as shown by Fig. 77. 
This form of sheet, which is used also for recording the 
cost of repairs to customer's cars, has columnar dissec- 
tions for the respective costs of material and labour, with 
the proportion of establishment expenses calculated on 
the number of hours worked. A list of daily issues and 
returns of material is herein entered by reference to the 
storekeepers’ sheets, followed by a description of the 
vork performed each week by the various men engaged, 
thus: “Turning and Boring Cyl., No. 840, 25 hrs.,” &e. 
&e. It may be mentioned that customers’ repairs go 
through under a factory order number only, the distinc- 
tions obtained by card numbers not being required. 
Fic. 77.—““ EE. and M.” and ‘Car Repairs.” Cost She-t. 

Size, F’cap. 
Factory Order....... patee ee cae 





Cost of 





Description of 


Date. ! material | Rate. | Material.|\ Labour E.C, | Total. 
and operations. 
| | 
| 
| | 
| | 
Standing order numbers.—There are numberless 


small jobs performed in an engineering factory, particu- 
larly those of a general character, such as sweeping and 
vleaning, attendance to shafting and gearing, &c., which 
vome round weekly with clock-like regularity, absorbing 
time and wages that must of necessity be charged up 
against an order number covering incidental expenses of 
manufacture. And there are jobs of varying value which 


Fic. 78.—Standing Orders for Establishment Expenditure. 
STANDING ORDER NUMBERS. 





EXPLANATORY. 

Plant additions comprise all extensions to existing plant, in so 
far as they increase the value of the company’s property. 

Building additions refer to similar extensions of the fabric only. 

Fittings additions are such removable fixtures as foremen’s 
offices, furniture, bins, and wooden structures generally. 

Repairs, maintenance, and upkeep of the above are to be charged 
as expenses. 

Note.—The department in which the expenditure is incurred 
must be indicated by the letter symbolical of that department, 
allied with the factory order numbers given below. 














Factory 
order Description of expenditure. Account. 
No. 
1 New standard drawings ... ... oan Plant 
2 New standard patterns Soe ee . 
3 New jigs, gauges, templates, including cost 
END os os rane nar ese tse 
4 New machine tools installed complete ... 
5 POON Ss. Fees latent sate) ask, ines. ewe 
6 Electrical installation for light and power ... 
7 New services for steam, water, and gas 
8 New loose or small tools ... 1... ... 
9 Half-tone blocks, woodcuts, electros ..... 
15 New foundations for machinery and other 
constructions... ... . Buildings 
16 General additions to fabric... aes * 
20 =| New fittings and fixtures Fittings 
21 Foremen’s and other offices... 0.0.0... see ll 
25 General labouring of miscellaneous character | Expense 
26 Alterations to drawings and patterns ... ' 
27 Replacing jigs, gauges, templates .. 
28 Miscellaneous experiments ... ... ... 
29 Repairs to machine tools and gearing ... 
30 Maintenance of electrical equipment ... ... 
31 Maintenance of steam, gas. and water services 
32 Maintenance of fabric... ... 
53 Maintenance of roads and estate 
36 Painting, whitewashing, cleaning ... 
37 Maintenance and repair of fixtures 
10 Time of stores room staff... 
4] Small sundry packing cases See eee 
42 Scrap metals returned to store—sundries only 
43 Motor show expenses SR 
44 Maintenance and repairs of cars not charge- 
OD cr) cert ten Soy, ee ea nee ty, 
45 Sundry supplies required, insignificant details 
46 Wasters due to errors in drawings ae es 
17 Wasters due to castings and material bought 
48 Wasters arising from faulty workmanship ... 
50 Wages and salaries (staff) ata ye Nees ine ied om 
51 Management salaries, directors’ fees, audit... 
52 Travellers’ salaries, expenses, and commission 
5B toyalties, patent fees, legal expenses... ... 
54 Carriage and cartage, general, not charge- 
i able direct against costs of production ... 
») | Postages, telegrams, telephone 
56 Stationery, printing, photographs... 
57 Trade advertisements bcs “ 
58 tents, rates, taxes, insurances es 
59 | Fuel, gas, water... ... .., ” 





affect the company’s accounts of plant and buildings, and 


accounts, so that not only may the company’s true posi- 
tion in this connection be accurately shown, but that 
excessive expenditure may be localised, productive and 
unproductive wages properly shown, and any current 
order numbers guarded from surcharges in respect of 
work done on jobs that have no relation to the same. 
The E.E. and M. orders index, as will be noticed, is sub- 
sidiary to that of standing orders, having for its object the 
dissection of such costs accounts as are comprised in the 
list above—Fig. 78—which includes all work incidental 
to the conduct of a factory but not belonging to the 
trading scope, or saleable product of the company. Each 
of the departmental foremen is provided with a list of 
standing orders, which are to be quoted in stores requisi- 
tions and time sheets together with the job numbers, if 
any, for such jobs as costs department may require to be 
in detail. It should be clearly understood that such 
drawings, patterns, jigs, and tools as are specially 
required to meet a customer's wishes, and are of no 
material value as standard designs, are to be charged 
against the cost of the car for which they are required; 
and such small tools, «c., which, though standard, are of 
no value as assets of the company by reason of their 
insignificant “ life” are to be charged through an expense 
account against revenue. 
Foundry costs.—It is by no means an unusual experi- 
ence to find the complex subject of foundry costs dealt 
with somewhat hesitatingly and reluctantly, even to the 
extent of merely recording imbursements to this depart- 
ment, without noting the fluctuating output of aluminium, 
brass, and iron castings. Doubtless the position is some- 
what problematic, owing, perhaps, in some degree to the 
fact that the moulder’s time on a box containing a mixed 
assortment of small parts, whether in few or numerous 
quantities, is so insignificant in comparison with the time 
that would be spent by coremakers, moulders, and 
assistants on such heavy and otherwise expensive castings 
as are characteristic of foundry output in other branches 
of the trade. But it is very essential that the reign of 
doubt in this connection should not be permanent, and 
that approximate costs of all details, heavy and light, 
cored and plain, in brass and aluminium particularly, 
should be ascertained and compared with offers from out- 
side sources, and if work be imported for the purpose of 
maintaining the foundry in full employment the fixing of 
ultimate selling prices should not be a matter for con- 
jecture. 
Cost of metal, dc—It is customary and desirable to 
charge pig iron and coke direct to the foundry through 
the stores-room sheet, to be stored in the vicinity of the 
cupola and drawn upon as occasion demands. Other 
metals for admixture in the brass foundry, and also the 
aluminium ingots, remain in the custody of the “rough 
stores-room”’ attendant, from whom they are requisitioned 
in the ordinary course. In the iron foundry a daily record 
is made by the foundry clerk of the cost of charging the 
cupola, so as to show the total value of pig iron, scrap 
metal, and coke for comparison with each day’s output of 
iron castings, and for the stock audit clerk’s information. 
This record possesses no features of difficulty, and its 
form is not, therefore, to be described; but the foundry 
output book is outlined in Fig. 79. Under the direction 
of the foundry foreman the castings are divided into 
classes, indicative of the relative character of each as a 
guide to the proportion of indirect labour which each 
class must bear on being charged out to the machine 
shop. From the comparison referred to, as between the 
cupola book and the output of iron castings, the cost per 
ewt., for material only, is arrived at, being calculated on 
the weight of finished castings, without regard to their 
character. 








Fic, 79.—Jvon Foundry Output Book. Size, lbin. by 20in, 
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department is distributed over that week's output of cast- 
ings in varying proportions to the classification referred 
to above, except in case of “ specials,” when the time of 
core makers, moulders, &c., engaged thereon is ascertained 
by the foundry clerk, so as to arrive at their cost 
separately. This exception to the general rule applies to 
all castings of such a character that there is a considerable 
amount of time spent on the job before and after 
“blowing.” This clerk keeps a record of each man’s 
time on the form of weekly time-sheet already described, 
on which the time spent on each “ special” is detailed, 
the factory order and card numbers being written against 
the same for cost office information. Following their 
entry in the output book, all castings are delivered to 
rough stores room pending their requisition by machine 
shop foremen. 

Foundry expenses.—The establishment charges on 
castings include such general supplies as core materials, 
sand, loam, plumbago, and general supplies, which are 
charged direct from suppliers’ invoices to a standing order 
number, and in the E.E. and M. charges those for pattern 
shop are included. In addition, there are the unproduc- 
tive or indirect wages of assistants and foreman, and the 
losses through “ wasters,’ which are also collected under 
standing order numbers. The aggregate total of these 
incidental expenses is distributed over the whole output 
at a charge per ton of finished castings, so that there is 
no existing doubt as to what charges must accompany 
the subsequent distribution of iron castings from the 


—_—_——..., 
$= 


Brass castings.—The brass foundry output is recorded 

na separate book, the classifications being yellow brags 
_pecial brass, and phosphor-bronze. The required cast. 
ngs are put in hand on the authority of a factory order, 
put no attempt is made to dissect the labour costs by 
reason of the insignificance of the car details that are 
somprised under these heads. The rule is to distribute 
the entire pay-roll over each week's output at a labour 
cost per pound. The cost of material is arrived at by 
zharging from the stores the component contents of the 
srucibles as they are issued during the week, and a rapid 
survey and weighing of surplus metal at week-end enables 
the necessary balance to be struck. All brass foundry 
supplies other than the metal used are charged as estab. 
lishment expenses under a standing order, and distributed 
over the output at an establishment charge per Ib. in 
similar manner to both metal and labour; and the three. 
fold classification enables a price to be fixed on each 
respective grade, according to the costs of the three 
different crucible chargings or mixings. 

Deliveries and returns.—It is of the utmost import. 
ance that dressed castings from the foundry and all 
returns of wasters and scrap metal shall come under the 
notice of the storekeeper. Failing the observance of this, 
accurate records cannot be expected, and a considerable 
amount of valuable stock is liable to be used on cars in 
hand for repair without the transfer being recorded in 
the cost sheets and sales books. 

Storage of patterns.—The arrangement of the patterns 
store is of equal importance with .any phase of factory 
organisation, for under the nomenclature of patterns is 
represented a valuable collection of visible assets, the loss 
or damage of which may only be made good at consider- 
able cost, by reason of the highrate of remuneration that a 
good pattern maker commands. Hence it may be urged 
that there should be due provision made for securing 
immunity from damage by fire and damp, to both iron 
and wood patterns, with their core-boxes and other 
appurtenances. A well-appointed foundry has its under- 
ground vaults, or overhead loft, in close proximity. In 
the former case the vaults are separated by fire-proof 
walls, each section being lighted from overhead and 
furnished with numbered bins and racks for the custody 
of the patterns, to which access is obtained through 
wrought iron fire-resisting doors. The loft is often a less 
costly arrangement, situated, perhaps, over the sand 
store, and having compartments divided off by fire-proof 
partitions and wrought iron self-closing doors. The 
patterns are arranged according to their size and form, 
and an installation of automatic sprinklers makes the 
likelihood of their total destruction very remote should 
an accidental conflagration take place. With such a well- 
adapted pattern store, there is no reasonable excuse what 
ever for delay in finding any required pattern, and if the 
foundry foreman will take a personal interest in the 
storage arrangements there will be no such delay. Each 
pattern has its numbered receptacle corresponding to 
the number on the pattern itself, and a rh record is 
kept, in the form of a numerical list and description of 
the patterns, with their location in the store room, 
reference to which will discover the whereabouts of any 
required pattern. In a space for remarks, reference is 
made to the bin containing such core-boxes, Xc., as are 
used with two or more patterns. When patterns are sent 
to outside firms, the contract department is expected to 
see to their ultimate return. 

Pattern shop costs.—Timber: The various classes of 
timber purchased for patterns are, asin the case of the 
wood shop, handed over to the custody of the foreman, 
whose duty it is to advise the storekeeper as to with- 
drawals under the various factory orders, so as to be 
duly charged up against either an E. E. and M. account, 
or, if special, to the customer whose order calls for the 
manufacture of the pattern. 

Labour, dc.—The wages paid in this connection are 
shown in the time sheets already referred to, and separate 
costs are kept of the various new standard patterns in 
accordance with the procedure shown in Fig. 76, so 
as to facilitate the depreciation rating at stocktaking 
periods. The value so written off has its separate 
account in the departmental establishment charges, 
referred to fully in a subsequent chapter, which com- 
prise all sundry supplies, such as filleting, chaplets, 
sprigs, shellac varnish, &c., with all indirect or unpro- 
ductive labour incurred by supervision and cleaning, and 
a proportionate charge for plant, power, and other 
incidental expenses. The general repairs to standard 
patterns are charged to a standing order number for 
redistribution as a departmental expense. 

Marking patterns.—Reference has been made to the 
importance of marking all patterns by metallic figures 
affixed thereto before being issued to the foundry. The 
numbers are obtained from the drawings, and the class of 
car to which the pattern belongs is indicated by letters 
symbolical of the respective types. A sharp impression 
is thereby left on the face of the casting, which is of 
very material assistance not only to storekeepers and 
shop foremen, but also to customers who may have 
occasion to order replacements of broken castings. 

Wood shop costs—The manner of arriving at the 
factory costs of spokes and felloes for the road wheels, 
and of the various types of bodies required to meet 
special requirements of customers, has distinctive 
features which it is desirable to explain. 





Tur British Vice-Consul at Sulina states that a scheme 
for building a railway in Roumania from Toultcha to Constantza 
(Kustendjie) has taken definite shape, and the necessary law 
would probably have already passed the Chambers but for a dis- 
cussion which has arisen as to the route to be followed by the new 
line. One scheme is to join Toultcha with the present Bucharest- 
Constantza main line by a line joining the former at Medjidié, 
and this, says Mr. Sarell, seems to be the more practical and likely 
scheme. The alternative plan is to carry the new line to Con- 
stantza. In either case the length of line to be constructed would 








which it is desirable to exhibit in their respective 


stores room. 


be about 74-52 miles, 
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LOCOMOTIVE TACHOGRAPHS. 


TACHOGRAPHS, or speed indicators, for automatically 
registering the speed of trains have lately come much 
into favour, and we believe that there are very few 
express trains in Europe, outside of England and France, 
that are not fitted with these instruments. Moreover, 
during the past six years the application of modern 
systems of recorders has received considerable attention 
in France. it is probable that no railway which onze 
adopted an automatie ineans of determining speeds would 
ever revert to the old method. The error of tachographs 
is small, and can easily be estimated when it is required 

















Fig. 1-SCHMASSMAN RECORDER 


to obtain extremely accurate results. For the driver's 
guidance the speed indicator is most desirable. The 
graphic record of speed discloses all the movements of a 
locomotive in the course of a day's run. It shows the 
rate of acceleration, the action of the brake, and reveals 
wll slipping, both at starting and at full speed. In this 
way it is claimed that any abnormal state of the track can 
frequently be traced to its exact position. 

The tachograph is not to be expected to furnish indica- 
tions such as those obtained in a dynamometer car. It 
has no inertia pendulum, and does not take into account 
the influences of acceleration and retardation in the mass 
of the train. Its function is simply to keep a record of 
all that the locomotive does in the course of its day's 
work. In this article we intend only to give a brief 
outline of several of the most common and successful 
instruments now in use. A full description of their 


Fig. 2—AMSLER-LAFFAN MECHANISM 


construction or a study of their theoretical principles 
would take up much more space than we can afford. 


The speed of the driving spindles of the tachographs, 
which are actuated by mechanism attached to the 


wheels of the locomotive, is transformed into a propor- 
tionate movement. This, in its turn, operates a marker, 
which either registers the speed on a diagram or by a 


dial-hand. There are three different ways of obtaining 


this transformation of rotational speed :—(1) By centri- 
fugal force; (2) time-controlled periodic movement ; (3) 
or differential motion. 
upon the first of these three principles indicate instanta- 
neously the true speed of theengine. The Klose, page 31, 
Schaffer and Budenberg, Horn, Braun Aumund, Butler, 





Stroudley, and many others, are all examples of this 
type. These are capable of instantly registering rapid 
speed variations. Their chief disadvantage, however, 
is that they do not as a rule register accurately through all 
ranges of speed. Some of them do not register low 
speeds at all, while it is said that nearly all of them 
require frequent adjustment in order to ensure reliability. 
The tachometers based on the second principle measure 
the displacement of a rising mass during a definite period 
of time, or of space traversed. They do not work instan- 
taneously, but record the average speed of the engine for 
from three to six seconds previous to the time the record 
is made. This is due to their mechanism, which is 
chrono-geared or conjugated. The Kraemar, Brettmann, 
| Hausshaelter, Hasler, Flaman, &c., are examples of this 
| type of tachometer. The last three are illustrated on 
page 31. They do not require the same amount of adjust- 





The instruments that are based 
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Fig. 3-FLAMAN REGISTERING GEAR 


ment that the others do, but they also do not record the 
true speed at any particular second. To overcome this 
; objection the time between the registration of two read- 
ings must be shortened proportionately to the rapidity of 
the speed variations. 

The shorter the time the more accurate will be the 
readings obtained. The efforts that have been made to 
combine the reliability of one with the instantaneous 
action of the other have led to the introduction of the 
third class of instrument. In this case the unknown 
speed is compared to a known speed. The advantages 
and disadvantages of the former two types appear to be 
divided in this class. The Schmassman and Aisler-Laffan 
—Figs. 1 and 2—work on this principle. The merits of each 
instrument, however, must be judged by its behaviour in 
actual practice, for, although they are all capable of 
being used for the same purpose, each has its own 
particular sphere of utility. The diagrams obtained with 
the various instruments are made either with a stylo or 
analine pencil, or they are punctured by needle points. 
The Klose, Amsler and Schmassman instruments trace a 
continuous speed line. The Hausshaelter and Hasler 

















Fig. 4-FLAMAN TACHCGRAPA 


perforate the speed bands. The Flaman tachograph 
describes a stepped line, the lines being always either 
horizontal or vertical. The gear is shown in Fig. 3. 
Provided that the instrument is properly and accu- 
rately adjusted, there can be no question as to 


cessive instant. 
points on a perforated diagram it is possible to draw 


a line which would not represent the actual speed. | 


Nevertheless, the method is sufficiently accurate for all 
practical purposes. The perforations also indicate the 
time, which is not the case with the continuous 
curves. In favour of the third system, it may be 
said that it gives with absolute accuracy the speed of the 
locomotive, as well as its exact position at any particular 





the reliability of the speed recorded at each suc- | 
Whereas between two successive | 


instant. This result is obtained by the Flaman tachograph. 
Here the band is unrolled in proportion to the distance 
traversed, whilst the speeds are recorded on a dial—Fig. 
3—as well as on the band, by means of ratchet gearing 
actuated from the driving wheel, the timing arrangement 
being regulated by clockwork. In all the other indicators 
mentioned the paper is unrolled in proportion to the 
| time, and the speed is recorded on a band, either by a 
pencil or pricker which has a vertical movement. The 
pencil or pricker is attached to a weight which is lifted 
| from a state of rest to a height correspondingly propor- 
| tionate to the speed of rotation of the driving wheels, 
| as in the case of the Hasler instrument shown in Fig. 5. 
In this case the unrolling of the band being proportional 
| to the time, it is sometimes difficult to determine within 
| the limits of a few seconds the time at which a train 
|running at a high speed passed a particular point on 
| the line. ; 

| Some typical speed diagrams are illustrated in Figs. 7 
| to 10. Inthe Klose diagram a horizontal distance of 1 mm. 
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| Fig. 5—HASLER DRIVING MECHANISM 

| represents 1 minute, and the band is advanced by clock- 
| work in that proportion. The speed line is traced by a 
| pencil, and is continuous. The readings are generally 
| clear, but speed variations when the engine is running at 
| a high speed are apt to be registered rather indistinctly 
|; owing to the small scale adopted. Slipping of the 
driving wheels is clearly indicated at all speeds, and the 
length of stoppages is also well defined. A circular band 
having a developed length of only 3ft.is sufficient to 
record a run of about 800 kiloms.—approximately 500 
miles. The result ig very compact. Nevertheless, the read- 
ings are notsufficiently accurate, it is said, to give data from 
which subsequent determinations can be made. The Klose 
apparatus is driven from the engine wheels by crank, 
chain, and roller in contact with the tire, the latter method 
giving the most accurate measure of the distance traversed. 
This tachograph is largely in use on the Swiss Federal rail- 
ways, the Gothard Bahn, and also the Baden State Rail- 
ways. In the Schmassmann instrument the band is 
advanced by clockwork at a speed proportional to the 
time, and a stylo or pencil marks the speeds continuously. 








Fig. 6—-SCHMASSMAN RECCRDER 


The speed is also registered on a dial—see Fig. 6. 
The marker derives its motion from a differential move- 
ment obtained from two distinct motions :—Ore, an 
invariable speed obtained by clockwork ; and the other 
the variable speed of the driving wheels. The instrument 
which has been applied experimentally to locomotives 
on the Italian Mediterranean railways appears to 
have given satisfactory results. The Amsler-Laffan 
instrument is generally used in dynamometer cars. 
It will be seen that the speed line is marked con- 
tinuously with a pencil. With the Hausshaelter tacho- 
meter the speed line is punctured every twelve seconds. 
The speed band—Fig. 8—is unrolled at about 2mm. to 
4mm. per minute, or faster if desired, the speed depend- 
ing upon requirements. The largest scale gives the 
clearest readings, but it requires a longer band for a 
| given period of working hours. Ordinarily the length is 
| Sbous 45 metres and width 50mm.; the height of the 
punctured part does not exceed 40mm. Along the top 
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and bottom edges of the band there is a row of punctua- 
tions, the points being spaced about 6 mm. apart. Each 
space represents 3 min. in the smaller bands and 1} min. 
in the larger band. Below the zero line the distance 
travelled in miles or kilometres is shown by dots or 
punctured small holes. Thus when the train starts, 
the points are apart, the distance diminishing as the 


/00Km 


As is the case with the Hausshaelter, the distances are 
marked at the bottom edge in fractions of kilometres or 
miles, and the toothed wheel which unrolls the band 
marks the top and bottom edges of the band with the 
|time divisions. The Hasler tachograph is designed to 
conform to the general conditions of the Hausshaelter 
in order to make the two interchangeable. The paper 
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Fig. 8 -HAUSSHAELTER DIAGRAM 
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Fig. 9-HASLER D'AGRAM 
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Fig. 10-FLAMAN DIAGRAM 


speed of the train increases. In the Hasler diagrams 
the points are struck at intervals of 8 sec. in 
the reading, giving the average speed of the preceding 
two seconds, while the dial hand of the meter points the 
speed at every second. The paper band unrolls at the 


rate of about 4 mm. per minute; this, however, may be | 
increased to 6mm. or even 8 mm. per minute; if desired. 


bands have the same width—50 mm.—and are each 
40 m. in length. ‘The diagrams are illustrated in 
Fig. 9. The Hasler is extensively used in Switzer- 
land, France, Algeria, Spain, and other countries. 
The diagram in the case of the Flaman_instru- 
ment is unlike the others—see Fig. 10. It is made 
with a highly-prepared stucco or barytes surface, 


upon which a soft brass instrument traces very 
keen impressions. The band is 68 mm. wide and 40 m, 
long, which is said to be sufficient for a run of 6000 to 
7000 kiloms. The band is unrolled in direct proportion 
to the distance traversed, and at the rate of 5 mm. per 
kilom. The average speed measure is indicated every 
4°8 sec., or 12°5 times per minute. The dial hand df 
the indicator is connected by rack and pinion to the 
marker. The motion is obtained from the locomotive 
wheels by gearing, the timing being controlled by clock- 
work. Thus the wheel describes an angle greater or 
less, according to the number of revolutions of the engine 
wheels. In the diagram the ordinates of the speed line 
represent the angular displacement of the ratchet wheel 
due to speed variations. The abscissie indicates a con- 
stant speed. The height of the diagram at a speed of 
130 kilums. per hour is 52 mm. A record of time is 
traced by a second marker. The ordinates here represent 
intervals of ten minutes, the marker rising from 0 to 10 
minutes in a zigzag line. The marker is worked by 
clockwork. At the lower margin of the speed band the 
punctured holes represent kilometres at intervals of 
5mm. Every 20th kilometre is marked by a double per- 
foration. This diagram clearly shows speed, length of 
run, duration of run, stops, and slipping, and indicates the 
exact position of the train at any given moment. The 
| tachograph is extensively used on the French, Belgian, 
} and Austrian railways. 








THE RAILWAY COMMISSIONERS OF NEW 
SOUTH WALES. 


1 

| By recent advices from Australia we have the gist of the 

| Royal Commission’s third and final report on what, 

| among other matters, is gently termed the inharmonious 
relations existing between the three Commissioners who 
have been entrusted with the management, for many 
years back, of the New South Wales Government rail- 
ways and tramways. 

The Royal Commission finds :— 

1. That inharmonious relations have existed between the Rail- 
| Way Commissioners from a very early period of their official 
association, 

2. That the origination of these relations is to be attributed to 

the attitude of the Chief Commissioner towards his colleagues, 
| especially towards one of them. 
| 3. That their continuance is 
| entirely—due to the same cause. 
| 4. That their relations have had injurious effects (1) on the 
railway service, as tending to the establishment of partisanship on 
the part of the officers and men, and, therefore, leading to the 
| destruction, or at least the declension, of that spirit of loyalty 
| which ought to prevail ; (2) on the public interest, on account of 
the delay and expense occasioned in some instances by the differ 
ences which have arisen. These differences, we think, must 
inevitably have resulted in a waste of energy, which necexsarily 
tended to make progressive railway management difficult, if not 
impossible. 

o. That it seems hopeless to expect that the Railway Commis- 
| sioners can ever again be officially associated with any satisfaction 
| to themselves or the public, after the fruitless efforts that have 
been made to bring about improved conditions, and in view of the 
disclosures made oa this inquiry. 

This decision leads the Sydney Morning Herald, one 
of the two leading dailies of the Colony, which has 
generally supported the policy of the Railway Com- 
missioners, to go as far as to suggest that not only must 
they ‘‘ make room for a man, or for three other men, who 
shall place administration upon a basis more just to the 
public than can now exist or be expected to exist,” but 
also that they “ ought to be immediately suspended from 
office.” The railways, under the charge of these officers, 

make up a large, and on the whole very successful 
| system, covering 3281 miles, while the tramways—mostly 

electric—amount to 126 miles. As the prosperity of the 
| State depends largely on the good management of this, one 
| of her largest assets, while the investing public of this 
| country have a keen interest in the earning capacity of a 
| system on which a capital of £46,000,000, mostly held 

here, has been expended, it is clear that the matter will 
| arouse considerably more than a mere local interest. 

It must be remembered that this is the second Roya 

Commission which has been sitting on questions affecting 
| railway management in Sydney within the short space of 
| the last two years. The first inquiry was about a 
| matter which seriously concerned engineering manu- 
| facturing interests in this country, viz., the supply of 


mainly—the president thinks 





sixty locomotives, there being three alternative pro- 
posals to effect this object:—(1) To throw the manufac- 
ture open to world-wide competition, (2) to construct 
locally in the Government workshops, and (3) to accept 
| a tender from a local firm. The last course was finally 
adopted, though, according to recent advices, ditteul- 
ties which were generally anticipated owing to trade 
union restrictions are now hampering the execution of 
the contract. This inquiry disclosed that while al! three 
Railway Commissioners supported No. 1, the Chief 
Commissioner considered that if Parliament rejected it, 
as it did, No. 2 was best, while the remaining two 
Comunissioners, in like case, favoured No. 3. 

Several other important disagreements having come to 
| light, a second Royal Commission was set to work, and 
| made an interim report on December 21st, a second one 
/on January 17th last, and a third and final one, pub- 

lished on April 6th last, the essence of which we have 
given. 

The Chief Railway Commissioner is Mr. C. J. Oliver, 
| and his colleagues are Mr. David Kircaldie and Mr. W. 
| M. Fehon, the former receiving a salary of £2500, and 
the others £2000 and £1500 respectively. Generally, in 
the numerous disputes—some of them apparently of a 
rather childish character—the two latter are ranged 
| against the former, and it appears that, though unknown 
| to the general public till lately, the differences have been 
existent for a long time. 

We need not, nor could we, go into the details of 
these, but we may refer to one of the principal matters 
in dispute besides that of the locomotive contract; this 
was what is called the turbine trouble. It was suggested 


| 
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in 1901 by the chief mechanical engineer, owing to the 
advantages of the Parsons turbine over the reciprocating 
engine being so much in evidence all the world over, 
that, in providing additional power for the tramway 
power-house, the former system should be considered. 
Alternative tenders were therefore called for, and there 
were forty-one received, from which one of each system 
was selected as the best of its kind. In finally choosing 
from these, the Chief Commissioner held out for a con- 
siderable time in favour of the older type, having only 
apparently a subordinate officer with him in this opinion, 
against those of the two other Commissioners, supported 
by the chief mechanical engineer, the chief electrical 
engineer, and the Government consulting engineer in 
London. The latter opinion finally prevailed, but the 
dispute caused a delay of two years, and the Royal Com- 
mission report that the turbine has since effected a con- 
siderable annual saving. 

The extraordinary part of the whole matter is that, 
notwithstanding these constant bickerings, not the least 
deplorable feature of which was that they unavoidably 
led to subordinate officers taking sides, the railways and 
tramways have had a high reputation for good manage- 
ment for many years, and the most recent annual reports 
are highly satisfactory. Moreover, individually, the 
Comunissioners themselves are men of conspicuous ability 
and high character, and, with one exception, of life-long 
practical experience. We are glad, therefore, to see that 
the State Premier, on the part of the Government, is not 
acting as hastily in the matter as the leading journal 
suggests. In the inevitable Press interview following 
the publication of the final report, he is reported to have 
said, after stating that he had not yet fully considered 
the matter :—-“I am deeply pained at the disclosures 
made, and very much distressed at the findings and the 
evidence that have been adduced. I recognise the 
seriousness of the position, and the responsibility which 
has‘been cast upon the Government; but I do not desire 
in so important a matter to be guilty of precipitate or 
hasty action. The report and the evidence require to be 
read and considered, not only by myself, but also by my 
colleagues, who have not yet had an opportunity of doing 
so, and it must not be overlooked that there are prac- 
tically three reports, of which this is the last. The two 
previous reports will also have to be considered.” 

It must also be remembered in this connection that 
first-class railway managers are almost as rare as opera 
tenors. They are by no means easy to secure on the 
terms usually offered by Colonial Governments, which 
are controlled to some extent by members of Parliament, 
who, measuring genius by their own salaries of £300 or 
so per annum as such, think that any remuneration 
much above that moderate sum is wasted. 

The principal cause of the trouble appears to be in the 
c2-ordinate powers invested in the Commissioners, and 
to understand this, we must look back a little. 

Owing to a general feeling that political influence had 
too much sway when a Cabinet Minister had the ulti- 
mate control in railway management, the eminent 
statesman, the late Sir Henry Parkes, established in 
1888 the system of management by three independent 
Commissioners, whose term of office for seven years 
would enable them to be free from any influence arising 
from party government, and though one Commissioner 
has been preferred generally elsewhere, the system has 
been followed in most of the other Australian States. 
However, unfortunately, in New South Wales, instead 
of making the Chief Commissioner paramount, the three 
were to have equal powers, the majority ruling, even 
though against the chief, whose only supremacy consisted 
in rank, his occupying the chair at Board meetings, and 
being the spokesman and representative when occasion 
should require. This mistake was not felt for many 
years, owing to the first personnel of the triumvirate. 
The late Mr. E. M. G. Eddy, who was specially imported 
from England, where he had a good reputation, was the 
first Chief Commissioner, and the two others were the 
present chief, who succeeded at his death, and Mr. 
Fehon. Mr. Eddy had a strong personality, and his 
capacity and experience were so conspicuous that such 
a contingency as a majority against him never apparently 
arose. In fact, it used to be said that, in reply to deputa- 
tions, in giving the decision of the Commissioners, he 
used to turn to his colleagues, as a matter of form, 
and say, ‘* You concur, gentlemen,” and proceed without 
giving them any time to do otherwise. This, if not true, 
at all eveats represented the popular impression of the 
man. Mr. Fehon had had ‘extensive railway experience 
in England and Canada, which has been most valuable to 
the Colony, and he is described in the report specially as 
one who would certainly not seek cause for a quarrel 
with anyone. 

Mr. Oliver was a civil servant of high repute in the 
Crown Lands office, but up to the date of his appoint- 
ment in 1833 had no practical railway experience. It is 
easy to see, therefore, that until Mr. Eddy’s death some 
years ago, the relative powers of the Commissioners caused 
no inconvenience, and there is no doubt that the present 
high efficiency of the railway service is due to the 
important and far-reachingteforms which Mr. -—Eddy 
carried out, the intensity of his work on which, it is said, 
shortened a most valuable career. Mr. Oliver having 
taken his place, the then chief traffic manager, Mr. 
Kirealdie, succeeded as third Commissioner, and the 
value of his services in this position was such that a few 
years ago, on being offered a higher position as Com- 
missioner on another colonial Government’s railways, 
the New South Wales Administration retained him by 
advancing his salary from £1500 to £2000 a year. 

According to the report, the differences which threaten 
to split up the triumvirate seem to have largely arisen 
from Mr. Oliver endeavouring to maintain the ascendency 
of his predecessor in the chair, so that while no doubt 
the Royal Commissioners found in the evidence instances 
of the weaknesses and petulant feelings common to high 
officers and to less important people, it is evident that the 
fau'Ss in the system have had much ts do with the 





trouble. The objection to the one-man system is that 
there is less confidence in the public mind as to freedom 
from polititical influence, and there is really no saving 
in salaries, as the work to be done remains the same 
but is differently divided—that which the one Com- 
missioner would not have time to do—and the present 
three men are fully occupied—would necessarily fall on 
his chief officers, whose staff must therefore be stronger. 
On the whole, the best solution is that of the three Com- 
missioners ; but the chief, who would have to be selected 
with special care, should be a chief in more than name. 

Since the foregoing was written the Government have 
stated that “ proposals would be introduced for the dis- 
solution of the Railway Commission and for the altera- 
tion of the basis of railway management.” 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue foreign electrical engineers who, as our two 
previous issues have shown, are at present making a 
circular tour of Great Britain, arrived in Glasgow on the 
lst inst. They were met at the Central Station by Mr. 
W. W. Lackie, vice-president, and Mr. E. George Tidd, 
hon. local secretary of the Glasgow section of the British 
Institution of Electrical Engineers. Leaving their head- 
quarters—the Central Station Hotel—at half-past nine 
o’clock on the morning of the 2nd inst., the visitors were 
conveyed to the Pinkston and Port-Dundas electricity 
stations of the Corporation. At Pinkston, the station 
supplying current to the central and north sections of the 
city, as well as at St. Andrew’s station, which supplies 
the whole of the south side and a small portion of the 
north of the city, the visitors were greatly interested in 
the equipment and the means of transport of material to 
the stations, as well as in the particulars which were 
afforded as to the output over the whole area involved. 
The plant at both stations, generally speaking, is laid 
down on the same broad principles, and so far as our 
readers are concerned, we can only refer to the full notice 
in our impression of : 

Returning to the city at one o'clock, the party was 
officially welcomed and entertained at luncheon by the 
Lord Provost and Corporation in the Banqueting Hall of 
the City Chambers, when Lord Kelvin and Mr. John 
Gavey, C.B., President of the Institution, made interest- 
ing speeches. 

A wide choice of engineering centres of interest 
was offered for inspection in the afternoon, and each 
member of the party was able to select whichever place 
most strongly appealed to him. The list embraced the 
following:—Yoker power station of the Clyde Valley 
Electrical Power Company and Clydebank Shipyard 
(John Brown and Co., Limited); Dalmuir Shipyard of 
William Beardmore and Co., Limited, or alternatively 
the works of the Singer Manufacturing Company, Limited, 
Dalmuir; the North British Locomotive Company, 
Limited, Hydepark Works; the Fairfield Shipbuilding 
and Engineering Company, Limited ; and William Beard- 
more and Co.’s works at Parkhead. There were alsoa 
trip to Rouken Glen, and drives through the principal 
streets of the city, especially arranged for the ladies 
accompanying the party. In the evening Lord Kelvin, 
Chancellor of the University of Glasgow, held a reception 
in the Bute Hall of the College, and in the course of the 
proceedings his Lordship was the recipient of a presenta- 
tion from the Italian section of the party. It consisted 
of two volumes of old drawings by Leonardo da Vinci, and 
an address from the University of Palermo. 

These who during Monday afternoon elected to visit 
works in the Clydebank and Dalmuir districts were, like 
the others, conveyed by special electric trams. A goodly 
proportion were set down at the Clyde Valley Elzctrical 
Supply Company’s station at Yoker, and were received 
by Mr. Starr and others of the company’s officials, and 
shown round the station and plant. 

Between Yoker and Clydebank attention was naturally 
directed to the extensive operations proceeding in con- 
nection with the construction of the Clydebank Docks of 
the Clyde Trust, and the laying out of the extensive 
area for accommodating the railway wagons involved in 
carrying on the immense mineral and coal traffic here 
to be undertaken. The quay walls for the outer basin 
for these docks. are completely finished, while the walls 
for the inner basin are erected for about three-fourths of 
their length. In addition to the dock walls, river-side 
walls, 600ft. in length, eastward of the éntrance, have 
béen constructed. When completed the available 
quayage inside the docks will be some 1800 yards in 
length, and the water area about 20 acres. As regards 
the equipment of the docks. with machinery, visitors were 
interested in learning that the whole of the plant will be 
worked by electricity generated on the premises’ by the 
Clyde Trust*themselves. The power station is situated 
on: the~north» side of the dock, and forms, with its tall 
chimney, quite a handsome structure, now almost com- 
pleted. The boiler-house is 104ft. by 49ft., and the engine- 
house is 104ft.-by 60ft. 6in. The fittixig up of the boilers 
is now being carried out, as weil as the erection of an 
overhead crane in the engine-house, by means of. which 
the engines themselves will be put into position. The 
dock will have four electric hoists for coal loading, but in 
the meantime only two have been ordered. One is at 
present well advanced, and the other, which will be used 
for discharging ore, is being erected on the wall of the 
outer basin. Six electric cranes are also being completed. 
The turntables, capstans, &c., are under contract, and the 
work of putting them in position will shortly be com- 
menced. 

The party visiting the Clydebank Shipbuilding Yard of 
John Brown and Company were met by Mr. David 
McGee, the shipyard manager, who conducted them 
through the several departments, calling attention to the 
most noteworthy features of both the extensive work- 
shops and sheds and the building berths and their equip- 
ment. The work under way at present is not anything 








like commensurate with the capacity of the Clydebank 
establishment, there being only two vessels on the 
stocks, ‘viz., the cruiser Inflexible, and a transport 
steamer for the Indian Government. Naturally, however, 
chief interest was centred in the Cunard liner Lusitania, 
launched from one of the berths on the 7th ult., and now 
being fitted out in the company’s tidal basin. But in 
this establishment, as in others, matters electrical were 
the dominant note, and very interesting information was 
afforded the visitors on the installation for power and 
lighting. 

Electrical energy was applied to the lighting of the 
Clydebank works in the very earliest days of the coimmer- 
cial use of electricity. At first a few belt-driven dynamos 
were installed, working are lamps on the Brush system, 
and afew years later the temporary lighting of ships under 
construction with incandescent lamps, working off a two- 
wire system at 110 volts, was undertaken and developed. 
The power required for this is furnished by direct coupled 
Siemens and Crompton dynamos, the engines being of 
Willans and Belliss high-speed compound type. The 
total power available for this work, and also for the 
lighting of a small portion of the shipyard, is about 
400 kilowatts. Within the last year the whole of the 
Brush are lighting system, and practically the whole of 
the 110-volt system, as applied to the lighting of offices 
and shops, and driving of motors in the shipyard. has 
been superseded by a two-wire system at 220 volts. This 
change was really begun about twelve years ago, and has 
been carried out with the object of centralising the whole 
of the power plant in one, and a more“modern, station, in 
the middle of the engine works. Two 44-kilowaté rope- 
driven compound dynamos were at first installed, 
the power being obtained from Crossley gas engines, 
and the plant was from time to time increased by other 
rope-driven dynamos, three being of 77 kilowatts and two 
of 177 kilowatts. With the further extension of this 
station a Dowson producer plant using anthracite coal 
was superseded by a large Mond producer plant having 
sulphate of ammonia recovery accessories. The gas 
generators, of which there are at present five laid down, 
are 10ft. in diameter, each being capable of gasifying 
sufficient bituminous slack to maintain engines of 
2000 horse-power. Besides supplying the electric power 
plant, the gas is utilised for firing boilers for actuating 
steam hammers in the engine works smithy, for heating 
beam and angle furnaces in the shipyard, «ce. 

The latest addition to the power station has been four 
300-kilowatt 200-volt shunt-wound’ Lahmeyer dynamos, 
running at 140 revolutions per minute. and direct-coupled 
to 500 brake horse-power two-cylinder scavenging type 
tandem engines of the Premier Gas Engine Company's 
manufacture. The total -plant capacity of this central 
station is 1900 kilowatts, and it is intended ultimately to 
displace the whole cf the steam-driven plant already 
mentioned by further additions to this gas-driven station. 
Besides these two centres of electric supply, another 
plant, consisting of four belt-driven dynamos, aggregating 
240 kilowatts, is situated in the large sawmill placed at 
the far end of the establishment, and absorbs the surplus 
power of a slow-speed horizontal compound Corliss valve 
engine, installed-there for driving the mill machinery. 
Besides lighting the sawmill, and driving overhead 
travellers, these dynamos also supply light and power to 
a large ironworkers’ shed. 

The total plant capacity installed throughout the esta- 
blishment is a little over 2700 kilowatts, or 3600 electrical 
horse-power. The distribution mains are almost wholly 
lead-covered, paper-insulated concentric cables, carried 
along walls or through a large underground conduit 
extending about a quarter of a mile along the engine 
works front. The lighting of the shops and roadways is 
very largely by means of are lamps, both open and 
enclosed, there being about 430 of the open and 280 of 
the enclosed type. Of incandescent lighting there is a 
load equivalent to 4000 16 candle-power lamps. Lighting 
by enclosed inverted ares has been adopted in the draw- 
ing-offices, and has given much satisfaction. 

Although the whole of the establishment has not yet 
been converted to electric driving, a gradual process of 
conversion is going on, so that at the present time the 
entire machinery in the engine works is now driven by 
electric motors, as is also a large proportion of the ship- 
yard plant, the motors being 300 in number, and of all 
sizes, from 125 horse-power downwards, and of 4840 
aggregate brake horse-power. There is a large number of 
three and four-motor cranes, of lifting capacities of from 
15 to 60 tons ; large machine tools for boring and turning 
turbine rotors and casings, requiring motors of 40 and 
60 horse-power; plate-bending rolls direct geared to 
series-wound reversing motors fitted. with electro- 
magnetic brakes; two motors of 80 horse-power and one 
of 90 horse-power, each driving by belting an air com- 
pressor, supplying air at 801b. pressure to the machine 
shops, foundry, &c., for actuating pneumatic drilling, 
chipping and caulking tools, &c. At the present time 
there are being erected on each side of the company’s 
fitting-out basin two giant electrically-driven cranes. 
The one situated on the west wharf is of the hammer- 
head cantilever type, the other, ‘situated on the east 
wharf, is a derricking jib-crane, and both are capable of 
lifting 150 tons. Around the basin, also, are several 
electric warping winches, capable of exerting a pull of 
12 tons. 

Among the more special applications of electric power 
to which attention was drawn is an electric annealing 
plant for locally softening the case-hardened surface of 
armour plates to facilitate the drilling of holes in situ. 
The anncaler consists of a specially-constructed trans- 
former, the secondary winding being a heavy hollow 
copper casting in the form of a horseshoe with feet about 
4in. apart. The part of the armour plate to be softened 
completes the electrical circuit of this secondary winding. 
The primary contained inside the casting consists of 
about one hundred turns of copper strip, and receives a 
single-phase alternating current of 100 ampéres at 300 


volts. The passage of the induced low-pressure current 
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| 
through the secondary coil and the armour plate heats | arranged for the inspection of a number of works during 


the latter, and by slowly reducing the current after suffi- 


cient heat has been obtained, the surface of the plate | 


between the fect of the annealer is left in a softened 
condition capable of being bored.. Another special 


application is the driving of the model carriage in the | 
experimental basin, which is the only one in this country | 


to be electrically equipped. In order to obtain an abso- 
lutely steady pressure of supply, current is obtained from 
a battery of 120 storage cells, furnishing power to a 


continuous-current transformer, the generator portion of | 
which has its field separately excited and under control 


from the travelling carriage. The two motors driving 


the carriage can thus obtain current at any pressure | 


between 20 and 220 volts, corresponding to speeds of 
from 110ft. to 1200ft. per minute, while 


also thus obtained. 

In addition to laying down and maintaining all the 
plant above generally outlined, the electrical department 
at Clydebank carries out all contracts in connection with 
the permanent fitting out of electrical installations on 
board ship, the plants varying in size from dynamos of 
5 kilowatts required for small paddle steamers, up to 
installations of 1500 kilowatts, supplying light and power 
to 5000 incandescent lamps, motors of all sizes from 50 
horse-power down to 1 indicated horse-power for cranes, 
winches, fans, passenger and goods elevators, heating, 
and cooking apparatus, and all the other varied applica- 
tions of electricity to be found in the largest and best- 
equipped Atlantic liners, battleships and cruisers. 

At the naval construction works of William Beardmore 
and Co., Limited, Dalmuir, the visitors were received 
by Mr. John Hamilton and other officials, and by them 
conducted throughout most of the branches of this vast 
new establishment. The equipment of the shops of both 
the shipbuilding and engineering sections afforded not 


only interest, but surprise to most of the company. Many | 


very heavy and capable machine tools were noticed in 
the hurried walk through the establishment, 


as of special design for their allotted purposes. Con- 
spicuous features were the 150-ton cantilever out- 
fitting crane situated on the quay alongside the firm's 


fitting-out basin, which is 1000ft. long by 350ft. in | 
A similarly striking feature was the lofty and | 


breadth. 
massive standards and runways for electric cranes over 


one of the berths—the same, in fact, from which the | 


battleship Agamemnon was launched on the 23rd ult. 
The superstructure is 750ft. long by 135ft. broad and 
150ft. high, and is supplied on-each side with four jib 
walking cranes capable of lifting five tons, and having an 
outreach of 30ft. The cranes travel the full length of 


the berth on rails, supported by the vertical members of | 


the building shed, and they may be brought together to 


absolute | 
uniformity of speed over the whole run of about 400ft. is | 


and, | 
indeed, many of the machine tools were recognised 





deal with a heavy load. There is also a high-speed | 


15-ton overhead transverse crane for lifting weights into | 


the centre of the ship, while the eight jib cranes are em- 
ployed at the sides. But to these features and others of 


this establishnuient—which covers an area of 90 acres and | 


has a river frontage of over a mile—references have been 
made at various times in our columns, the latest occasion 
being when reporting the launch of the Agamemnon 
in our impression of 29th ult. Visitors were es- 


pecially interested in the statement made to them | 


that steam as a motive power had practically ‘been 
discarded in the works, and all the 


machinery | 


was driven by electric power generated by means of | 


dynamos actuated by high-powered gas engines. These 
subjects of close and interested scrutiny. The en- 
gines as yet installed are of the Oechelhauser type 
now being manufactured in Scotland—and, indeed, by 
Messrs. Beardmore themselves—and are collectively of 
4000 brake horse-power. The gas is generated by Duff 
producers, and the waste products, as recovered in the 


| dynamos are by the Electric Construction Company, and 
engines—and, indeed, the power-house generally—were | 
| direct current, and generate electricity at a pressure of 


| 
| 


| this station for over 100 street arc lamps. 


shape of sulphate of ammonia, and sold for various pur- | 


poses, go far towards defraying the running expenses of 


the hundreds of electric motors installed throughout the | 


works. This also applies to the gas utilised in the 
furnaces for heating plates, angles, &c., and represents an 


enormous saving in the aggregate working expenses of | 


the establishment. 

During the whole of Tuesday the visitors were the 
guests of the firm of Babcock and Wilcox, 
whose works at Renfrew were thrown entirely open 
in every respect, and the guidance through which 
was very thorough. On all hands and throughout all 
the departments of the huge. works interest was felt and 
freely expressed in regard to the operations witnessed. 
The afternoon and evéning were spent by the visitors and 
their Scottish confréres on hoard the turbine steamer 
(Jueen Alexandra in_a trip down the Firth of Clyde, 
through the génerous, hospitality of the Babcock and 
Wilcox Company, and. it is putting it as moderately as 
briefly to say that this experience was much enjoyed, and 
will be long memorable. 

The party of foreign visitors travelled to Edinburgh on 
Wednesday, and then spent a less exacting time in 
enjoying the sights of the “modern Athens.”’ Newcastle 
was reached the same night, and all of Thursday was 
spent in an interesting series of visits to works on Tyne- 
side. We have already described—see our last issue— 
one of the principal places of interest which could be 
seen, the Armstrong College, and shall have more to 
say about the visits paid in this city in a future issue. 

The visit to Newcastle terminated on the morning of 
l'riday, the 6th, when the special train left at 9.20 
a.m. for Leeds, which was reached punctually at 11.55, 
the advertised time of arrival. The visitors, after 
separating to go to their several hotels, met at 1 p.m. in 
the Art Gallery to be received by the Lord Mayor, Mr. 
“idwin Woodhouse, and the Tady Mayoress. At 1.30 an | 
adjournment was made to the Town Hall for luncheon, at | 
the invitation of the Corporation of Leeds. The Local 
Reception Committee, in conjunction with the Lighting 


Limited, | 





and Tramways Committee of the Corporation, had 





the afternoon. These included the Corporation Electricity 
Works and Tramway Power Station, and the works of 
Messrs. Greenwood and Batley, of Messrs. Kitson and 
Co., and of Messrs. Joshua Buckton. Brakes were 
waiting outside the Town Hall to convey the visitors to 
the various works chosen. 

Those who decided to see the lighting and power 
stations were first of all taken to the former, and saw the 
oldest part of the installation before being shown the 
new extensions which have been carried out under 
the supervision of the Corporation Electrical Engineer, 
Mr. H. Dickinson. These works were originally started 
by the Yorkshire House-to-House Electricity Company, 
| Limited, in 1898, and were acquired by the Corporation 
in 1898. The whole station forms an excellent object 
lesson of the large advances made in electrical engineer- 
ing during the thirteen years since thé company first 
began to supply current from this station. The older 
machines were rope driven; those which have most 
recently been installed are direct driven, and of 1400 
kilowatts capacity. There is now on order a 3000-kilo- 
watt turbine set. Mr. Dickinson has decidedly marched 
with the times. Originally current was supplied at 
83 periods; now-a-days a supply at 53 periods can 
also be obtained. As a consequence, a heavy power 
load has, we understand, been obtained. It will be 
of interest, no doubt, if we give the gist of the regula- 
tions as to charges for electricity which are now being 
made by the Corporation. The Board of Trade maximum 
limit is, is may be mentioned, 8d. per unit. The actual 
charges for lighting are as follows :— 


‘For the quantity which is equivalent to 
150 hours’ use of all the lamps in- 
stalled 4d. per Board of Trade unit. 
For any additional quantity Id. per 
unit. 


During the quarters 
ending June and Sep- 
tember respectively | 
in each year. | 








During the quarters (For the quantity which is equivalent to 
ending March and} 350 hours’ use of all the lamps in- 
December respec-| stalled 4d. per unit. For any addi- 
tively in each year. tional quantity ld. per unit. 


The price of energy used in motors, when the instal- 
| lation is not less than one quarter horse-power, is based 
| upon the number of units consumed per horse-power of 
| the consumer’s maximum load, according to the following 
cale :— 
In any quarter when the units consumed 
are less than 360 per horse-power ... ... 
In any quarter when the units consumec 
} per horse-power are 360 or upwards, but 
ct toes ee ne 
In any quarter when the units consumed 
per horse-power are 480 or upwards, but 
less than 600 526 |Mgan A some ame saath, Sets 
In any quarter when the units consumed 
per horse-power are 600 or upwards, but 
less than 720 ita sad ieee piel eee | Nie 
In any quarter when the units consumed 
per horse-power are 720 or upwards 


2d. per unit 


Hae. s; 


ii... 


Oe ee 

For heating or cooking a charge of 2d. per unit is made 
for the electricity. All the foregoing are subject to a 
discount of 5 per cent. if payment be made within one 
month. The output from the works is increasing very 
rapidly. In 1902 the number of units sold was 3,055,165 ; 
last year it was 7,030,681. 

One of the tramway power houses was next visited. 
The main engines in this are horizontal cross-compound. 
Some were made by Messrs. Hick, Hargreaves and Co., 
and some by John Fowler and Co., Limited. These latter 
were described in our issue of December 14th, 1900. The 
Messrs. Greenwood and Batley. They are multipolar 
550 volts. There is, in addition, one 250-kilowatt Parsons 
turbo set and a series of boosters. Besides supplying the 
energy for working the trams, current is supplied from 
Some 90 miles 


o 


of single track mileage are in operation, and 270 cars are 
at work, ° 

Advantage was also taken to visit the manufacturing 
works above mentioned. A considerable amount of 
interest was taken in the new electrical installation 
which has been laid down by Messrs, Kitson and Co., 
Wilson Hartnell and Co., Limited, having been en- 
trusted with the work. Two-phase 50-period current 
is obtained from the Corporation mains through a trans- 
former chamber capable of supplying about 1500 horse- 
power. The main switchboard is fixed near this trans- 
former chamber, and is fitted with seven quadruple pole 
main switches, fuses, instruments, &c. These supply 
current to distributing centres, partly by means of aérial 
cables. From these centres the current is taken to sub- 
centres, or direct to motors. Each motor is separately 
wired to its own distributing fuse-board, so that the 
various departments and their motors may be indepen- 
dently controlled. The motors vary in size from 5 to 50 
horse-power. The majority are fixed on walls, or pillars,, 
or under ceilings, space having beef economised to the 
utmost. For the most part they drive the existing shaft- 
ing, which has been conveniently sub-divided. In some 
cases, however, single machines, or perhaps two, are 
driven by a separate motor. In two cases a 30 horse- 
power motor, running at 1420 revolutions per minute, 
drives direct a 42in. fan to supplying the blast for smiths’ 
hearths. A similar plant provides the blast for the 
cupolas, and there is a number of interesting applications 
of electricity for a various purposes. It may be men- 
tioned that the total number of motors installed is 
fifty-eight, with an aggregate rated horse-power of 1050, 
but we understand that, as a fact, the actual load often 
exceeds this amount. 

In the evening the visitors were invited to a conversa- 
zione at the University, where they were received by 
Mr. Arthur G. Lupton, the Pro-Chancellor. 

On Saturday opportunity was given to visit the 
Leeds Copper Works, the Hunslet Engine Company, 
and the Yorkshire Klectrie Power Company’s works at 
Ravensthorpe. The Leedg Copper Works has its own 


and 3000 horse-power. The electricity is used for de- 
positing the copper, and also for various power purposes, 
including tube drawing, Xc. 

The Hunslet Engine Company was established in 1864, 
chiefly for the manufacture of tank locomotives and the 
lighter class of tender engines. The shops are all run by 
electrical power, which was installed in 1901-2. Here, 
again, the current is obtained from the Corporation 
mains. In the works all the cables are laid underground, 
and are provided with section-boxes for taking off 
tappings. The line shafting driving the machinery being 
of moderate length, each individual shaft is provided 
with its motor, and only a few isolated machines have 
separate motors. We may add that this installation, 
which was designed by Mr. J. Falshaw Watson, of Leeds, 
is interesting as being the first of any size to be run off 
the Corporation mains. We understand that ever since 
it was started everything has worked very satisfactorily. 

It is to be feared, however, that these works were not 
very largely patronised, since the large majority of the 
visitors preferred the counter attraction which had been 
provided in a visit to Harrogate and Fountains Abbey. 
On this a thoroughly enjoyable day was spent, and it 
formed a fitting finish to a most successful trip. 

On the return to Leeds the special train started for 
London, which was reached about ten minutes past 
eleven. 

We cannot conclude this description without saying a 
few words regarding the organisation and carrying out of 
the trip. Nothing could possibly have been better than 
the way in which everything had been arranged. Abso- 
lutely nothing had been left to chance. The visitors 
themselves had only to enjoy themselves and see 
as much as they had a mind to. Beyond un- 
packing and repacking their luggage they had no 
further trouble with it. It was fetched at the right time, 
and on arrival at the next stopping place it was taken 
to its correct room in a manner which appeared auto- 
matic. Naturally, in some cases, but a short time could 
be given to each particular visit, but there was never 
any hurry. Ifa time for departure from one place was 
given, it was nearly always found that the time appointed 
for the journey to the next place was amply sufficient. 
The various local committees had in every case arranged 
excellent programmes, and we were assured by numbers of 
the visitors that they had been looked after in a manner 
which was beyond praise, nor can this be attributed solely 
to the proverbial politeness of the visitors. They were 
most earnest in their protestations and genuinely sorry 
when the trip was over. 

We feel that we are only expressing the sentiments of 
all who took part in the journey and the various entertain- 
ments in London before-hand, when we say that the 
highest praise should be given to the organising com- 
mittees, which worked early and late, and to the secretary, 
Mr. Lloyd, and his assistants, who, in spite of the enor- 
mous amount of work which it was necessary to get 
through in preliminary and current arrangements, were 
untiring in their energy throughout the tour, and always 
ready to render assistance to anyone who required it. 
The whole affair was a great success, and will be long 
remembered by those who took part in it. 











INTERNATIONAL ELECTRO-TECHNICAL COM- 
MISSION. 

Ix September, 1904, towards the close of the International 
Electrical Congress at St. Louis, a resolution was unanimously 
adopted by the Chamber of Government delegates that steps 
should be’ taken to secure the co-operation of the technical 
societies of the world by the appointment of a representative 
Commission to consider the question of the standardisation of 
the nomenclature and ratings of electrical apparatus and 
machinery. The President of the American Institute of 
Electrical Engineers was asked to take charge of the matter 
on the other side of the Atlantic, and Colonel Crompton was 
appointed to deal with the countries on this side of the 
water. A preliminary meeting was held at the Hotel Cecil 
on Tuesday, June 26th, with Mr. Alexander Siemens in the 
chair. At this meeting Lord Kelvin was unanimously elected 
the first president of the Commission, and Colonel Crompton 
was appointed the first honorary secretary. 

It is intended that the work of the Commission shall pro- 
ceed by correspondence, and that the efforts of the Commis- 
sion will be addressed in the first instance to the standardisa- 
tion of nomenclature, so that the electro-technical terms used 
shall be common to all countries, and it is hoped then that a 
similar standardisation of physical formule, which must be 
equally common to all countries, may be reached. 

The following is a list of the delegates appointed by the 
electrical institutions of other countries :—America (Institute 
of Electrical Engineers) :~Dr> F. B..€rocker, Dr. A. E 

Kennelly, Mr, C. O. Mailloux.~~ Austria (Elektrotechnischer 
Verein in Vienna): Professor Karl Pichelmeyer, Dr. E 
Rosenberg. Belgium (Société Belge d’Electriciens): Mons. 
Léon Gérard. Canada (Loeal Standards Committee): Dr. 
R. B. Owens, Mr. L. A. Herdt. France (Société Interna- 
tionale des Electriciens) : Professor Paul Janet, Mons. Paul 
Boucherot, Mons. C. David. Germany (Verband Deutscher 
Eletrotechniker): Dr. E. Budde, Herr G. Dettmar. Holland 
(Koninklijk Institut vah Ingenieurs) : Professor E. Feldmann, 
Mons. W. Smit. Hungary (Minister of Commerce): Mons. 
Joseph Vater, Mons. D. Harsanyi. Italy (Elettrotec’ 
Italiana): Professor L. Lombardi, Mons. Guido Semenza. 
Spain (Spanish Government): Professor Juan Alonso y 
Millan, Professor Blas Cabrera Felipe. Japan (Denkigakuk- 
wai, Electrical Society of Japan): (Temporary) Dr. Ichisake 
Fujioka, Switzerland (Association Suisse des Electriciens) : 
Professor J. L. Farny, Mons. K. P. Tauber. Norway, 
Sweden, Denmark, Argentine; Mexico: Not yet appointed. 


de 








INSTITUTE OF MARINE ENGINEERS.—The Institution of Marine 
Engineers paid a visit on Saturday last to the works of Messrs. 
Johnson and Phillips, electrical engineers, of Old Charlton. By 
the courtesy of the directors they were shown the machinery and 
appliances used in the production of the electrical apparatus, and 





generating plant, which has a capacity of between 2000 


the fittings and connections, also manufactured by this tirm, 
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THE SECOND CRUISER SQUADRON IN THE 
MANCUVRES. 
(From a Naval Correspondent.) 

Ever since the great Transatlantic race, in which the 
Second Cruiser Squadron made the world’s record for 
warships, Prince Louis of Battenberg’s command has 
been an object of special interest. Our readers will, 
therefore, no doubt be glad to learn how its performances 
in the manceuvres compare with previous results. 

The squadron took part in both stages of the manceuvres. 
The most interesting operation in the first stage was 
when it sighted and pursued the eight 25-knot “ scouts ” 
in smooth water. In this chase it tailed out with the 
Drake, Black Prince, and Cumberland, leading for some 
time, the Black Prince steaming magnificently. As the 
scouts were gaining, the squadron then made a special 
effort, with the result that the Drake averaged for an 
hour the splendid speed of 24°8 knots, leaving her consorts 
far astern. Towards the end of the hour the Drake was 
logging at 25°2 knots. The scouts were overhauled 
easily, and the majority of them umpired out of action. 

In stage two, the commerce war, the Second Cruiser 
Squadron was based at Berehaven (Blue). It left this 
harbour at noon on Sunday, June 24th, with full bunkers, 
steaming in station for fifteen hours at 20 knots. The 
ships from line ahead gradually spread into a vast line 
abreast, 30 miles from ship to ship. At the end of fifteen 
hours speed was reduced to about 15 knots, and the 
squadron steered south-east, its previous course having 
been south-west. Various merchant vessels were chased 
and captured, the Cumberland heading the list of these 
off runs at full speed. At day the ships lay by with 
steam for full speed, at night they steamed north till 
dawn, then back again to their stations till Wednesday 
night, when the temporarily attached Diamond and 


Amethyst, having practically exhausted their bunkers, | 


were sent into Lagos. The Drake and the two Black 


Princes were then ordered away to a rendezvous about | 


100 miles north at 21 knots to try and trap a couple of 
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Fig.!. Positions of the Second Cruiser Squadron 
when fire was opened off Cape S¢ Vincent. 


Red cruisers ; but just as they arrived they were ordered 
to Lagos, which all the squadron reached on Thursday 
morning. 

The coal required by the various cruisers was approxi- 
mately as follows :— 

Tons. 
Drake Berk oe ene 1095 

Duke of Edinburgh 837 + oil. 
PORUCOUND oc. wes! can) See! cen Ges bee > Oe OMe 
nn gC er a cee ae 
Cornwall ... 2 920 
Berwick 835 


The Black Prince and Duke of Edinburgh had, in 
addition, burned a quantity of oil fuel that was not 
recorded. It is interesting to note that their consump- 
tions were not identical. The varying amounts of the 
three County cruisers remain a mystery for which the 
smal] differences in miles steamed cannot account. 
No ship did more than 1500 miles, or less than about 1300, 
because chases were limited to 20 miles, and only the 
first three had the extra run north. Taking horse-power 
into consideration, the Drake did best with approximately 
a mile and a-half per ton of coal, but the Cumberland 
ran her very close. 


| | > at 
Nominal [Designed | 
E | speed. 


Displace- 
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First trial |Mean best! 
results. |hour, 1906.| 
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with the rest of the squadron, which was chasing a 
couple of Devonshires. 

In this chase, which lasted about two hours, the Devon- 
shires were easily overhauled, but the squadron tailed 
out terribly. It was led by the Drake, doing 24 knots, 
with the Cumberland close on her port quarter, steaming 
splendidly. A long way astern was the Duke of Edin- 
burgh, and the rest of the ships almost as far astern 
again, the Amethyst being the rearmost in company with 
the Berwick. 

At this stage the squadron slowed down for the 
laggards, and went into action with the First Cruiser 
Squadron, which first of all claimed the Drake and 
Cumberland as having been unsupported. This claim 
was disallowed, and the two Devonshires (Red) put out of 
action. The.Berwick, now hopelessly astern with hot 
bearings, and the Amethyst were given to the Reds as 
sunk—the First Cruiser Squadron having cut these off. 

The rival divisions separated for a time, but as the 
Blues rounded the tail of the Reds to capture a couple of 
Edgars which had been left hopelessly astern, Red swung 
round and began to pursue. It was then that the Corn- 
wall, reduced to 194 knots with condenser troubles, bore 
away to port, and the Black Prince, hopelessly astern with 
boiler troubles and fans out of order, to starboard. This 
latter was presently overhauled and captured; the Corn- 
wall, however, was unpursued and escaped, ultimately re- 
joining when the squadron was headed south. 

At this stage the Duke of Edinburgh suddenly picked 
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Tig.2. Battle of Cepe S* Vincent 


%pGcod Hope 


up—a wonderful testimonial to the value of oil fuel, with 
which she and her sister alone are fitted in the Second 
Cruiser Squadron. She,the Drake, and Cumberland kept 
together in line abreast against a head sea at about 
23 knots for some hours. Each ship was completely 


swept by the seas, not a dry spot being left on deck. | 
Astern the First Cruiser Squadron pounded, ahead was a | 


vast line of battleships. To avoid these the squadron 
pivoted on the Duke of Edinburgh at full speed, but the 
dangerous game of running through a battleship line was 
played too long, and the Drake, the outermost ship, put 
out of action by the Formidable. The speed of this 


battleship was calculated at a possible 17 knots, but it | 


turned out tv be nearly 19 knots, and brought her within 
the 7000 yards range. 

The squadron then dispersed, the Cumberland, which 
for somewhile had been blowing off steam, shooting ahead 
of the Duke of Edinburgh directly the “Act inde- 
pendently” signal was made. The steaming of this 
cruiser was marvellous, for though she made a good third 
in the Transatlantic race, nothing special was expected 
of her. The Cornwall’s failure excited much sympathy, 
for though she was unplaced in the Transatlantic, she has 
since promised well. The same applies to the Berwick, 
which was second in the Transatlantic. 

The failure of half the cruisers looks on the face of it 
bad, but it has to be remembered that hard steaming and 
hard coaling had been their record for months, and thé 
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operations, 





| knots, 

23 
22-3 
22-3 
23 
23 
23 


Belleville 
Babcock 
Babcock 

Belleville 

Niclausse 


Babcock 


Drake... ... 
Black Prince... .. 
Duke of Edinburgh 
Cumberland ... 
Berwick ... 
Cornwall 














knots. 
23-05 
23-66 
22-84 
23-7 
23-7 
23-6 


knots, 
24 None 

Boiler troubles: Fans 

None 

None 

Hot bearing 

Condenser ; Reducing speed to 194 


18* 
23 

24 
19°. 
19-5* 





* Due to defects noted. 


The ships coaled at Lagos during Thursday, and did| 


such boiler cleaning as was possible with wearied hands. 
On Friday morning all except the Diamond, left behind, 
went out, the Black Prince and Cornwall going first, to 
cut off the Minerva (Red), which lay outside boldly 
observing. They accomplished this task, and joined up 


strain of the manceuv.es was very great indeed after the 
hasty coaling at Lagos. 
A word may be added about oil fuel. 


able. 








Its effects on 
steaming were superb, but the sinoke created was abomin- | 
The Duke of Edinburgh, when making her famous | 


the world, and the whole horizon to leeward of her wag 
entirely obscured. Under cover of that smoke a squadron 
could have crept up unobserved. 

In view of old controversies, the performances of the 
Belleville boilered ships are of Renae py The par- 
ticular good points of the Belleville in the matter of coal 
economy and quick steam raising have been proved in the 
past sufliciently to rob the recent performances of any 
special importance, and it is to the debit account that one 
looks for most interest. The principal defects of the Belle. 
ville boilers have been leaky tubes and wet steam. The 
former is probably merely constructional, as little has 
been heard of it lately, save in the case of the Europa, 
which is reported to have gone out with rusty tubes and 
paid the inevitable penalty! Wet steam has been much 
more of an inherent defect, as compared with other types 
of water-tube boilers. The inconvenience incidental to 
this appears to have been overcome in the Drake and 
Cumberland by keeping the water fairly low, to which, 
perhaps, some of the remarkable performances of these 
two ships may be attributed. In any case, the startling 
variations between these performances and those of a few 
years ago, when the anti-Belleville agitation was ripe 
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suggest that there must be a good deal of truth in the 
naval proverb that the test of an engineer's ability is what 
he can get out of a Belleville. There appears to be no 
type in which the personal equation can have so much 
play. Whether this be a defect or a virtue is possibly an 
open question, depending, perhaps, on the ratio of able to 
mediocre commanders ard lieutenants in the ranks of 
naval engineers. But whichever it be, the records of the 
Drake and Cumberland must be a lasting credit to the 
engineer officers and all other ranks and ratings con 
cerned, while a further matter for congratulation is, that 
the whole was accomplished by “the men below” un- 
aided by a single deck hand to trim coal, &c. 


DREDGING PLANT FOR INDIA. 


THERE has just been completed, and will soon be shipped 
to its destination in pieces, one of the largest and otherwise 
most notable dredging vessels yet produced in this coun 
try. This is a suction-pump, triple-screw, canal-embank 
ing dredger, built to the order of the Indian Government, 
and destined for special work in the Bengal Presidency. 
Designed specially for opening up new waterways and improv- 
ing the depths of shallow canals or rivers, the dredger is able 
to cut a canal or channel about 40ft. wide at bottom in one 
cut, and deposit the material upon, or beyond, the banks of 
the waterway. Of this interesting vessel we are enabled to 
give a number of photographs taken before dismantling began 
in the builders’ works. It has been built by William Simons 
and Co., Limited. 

In length the hull of the vessel is 250ft. by 45ft. beam, by 
18ft. depth, and it is, as will be gathered from one of the 
engravings on page 35, of very curious form forward, having 
three complete bows, thus forming, for a length of about 35ft. 
back into the general body of. hull, two open wells, each about 
8ft. Gin. in width. A framework in each or these wells carries 





| suction piping, to which are attached two orifices or nozzles 


also shafting and gearing for two rotary cutters arranged to 
work in advance of the suction nozzles for disintegrating 
clayey material which would otherwise be unsuitable for 
suction pump dredging. “Each suction frame is also provided 
with a system of water jets delivered under high pressure for 
agitating compact sand which might not be resistant 
enough to warrant the employment of the rotary cutters. 
Water for the jets is supplied from two special centri 
fugal pumps, in series, driven by an enclosed high-speed 
compound engine. Each pair of cutters is driven by 
bevel and spur gearing from an independent four-cylinder 
tandem compound engine, placed on deck at the edge 
of the wells. The cutters, made of cast steel throughout, 
are of Robinson’s patented type. They are very massive in 
construction, and of special. form. Each suction frame is 
controlled by independent hoisting gear, driven by two- 
cylinder engines, and when not at work, or when the dredger 
is under propulsion, the frames, and the piping and cutters 
which they carry, are hoisted clear above water level. Onc 
of our illustrations—on page 38—shows the hoisting winch 
drums, &c., on deck. For purposes of mooring while at 
work the dredger has an arrangement of mooring horns at the 
bow end, the form of which is a striking feature in the view 
we give on page 35. These horns carry lengthy wire rope 
block and tackle, which connect with tube mooring piles sunk 
under pressure in the sandy bottom of the canal or river, just 
as circumstances or the site of operations may require. 

The two centrifugal sand suction pumps, situated a little 
forward of midship, have a nominal dredging capacity of 
4000 tons of sand per hour from a depth of 20ft.. They are 
specially constructed with wide spaces to permit of the pas- 
sage of large pieces of débris. All surfaces liable to the 
erosive action of the sand are fitted with adjustable wearing 
pieces. Tach suction pump is driven by an independent set 
of vertical triple-expansion engines of 900 indicated horse- 
power. The pumps deliver the material dredged dircet 
through a floating pipe-linc, 42in. diameter and 600ft. in 


spurt, emitted enough smokt for the combined navies of | length, which is supported at its extremity by an off-shore 








as 





Juty 13, 


1906 








THE ENGINEER 35 











——— ~ —— Sane eeseenpecseenee aooeeeeeoomansananenennpeeeaeemenes eae — | 















DREDGING PLANT FOR INDIA 


For description see page 3A 
U pag 

















THE SUCTION DREDGER FOYERS 





Yuet SRE 


a ee Fay 



















LIQITEE 





BOW-ON VIEW OF DREDGER, SHOWING ROTARY CUTTERS 








2 


ve 


6 


THE ENGINEER 


JULY 13, 1906 








or terminal pontoon—a view of which we give on page 38— 
ata height of 20ft. above water level. 
discharged over the canal bank to a distance of 100ft. from the 
centre of the supporting pontoon. The pipe-line leaves the 
dredger at the stern, and here there is a special swivelling 


connection so arranged that the pipe-line can be connected | 


directly aft or to a range of 90 deg. on cither side of the centre 
of the dredger. 

The floating discharg? pipe-line consists of ten cireular 
pontoons, each earrying a 42in. diameter pipe, GOft. long, 
coupled together by a special tiexible connection. The 
terminal pontoon is fitted with a massive crane for support- 
ing the embanking discharge pipe, and with two steam 


winches, each having three barrels, arranged to work | 


together or independently, as occasion may require. A steam 
winch with powerful wire rope tackle is also provided for 
controlling the embanking pipe, and steam for the winches, 
&c., is supplied from a vertical tubular boiler. The special 
feature of the pontoon is an outboard balance weight carried 
on heavy davits at the side, and arranged so as to maintain 
the trim of the pontoon, irrespective of whether the embank- 
ing pipe is full or empty. 

As regards the means of propulsion, the Foyers is also 
somewhat noteworthy. She has three sets of vertical 
compound surface-condensing engines, each driving a 
propeller having four blades, of small diameter relatively 
to surface. The engines and propellers are designed 


to develop sufficient power for propelling the dredger ata | 


speed of eight knots. Steam is provided by four Babcock and 
Wilcox water-tube boilers constructed to Lloyd’s requirements 
for 20) 1b. working pressure; reducing valves, of course, being 
fitted to suit the requirements of the auxiliary engines. It 
may here be noted that altogether, between dredger and 
pontoon, there are as many as forty separate self-contained 
engines. 
all the engines on board, the condenser having a complete 
outfit of steam-driven air and circulating pumps. 
auxiliaries include a vertical long-stroke feed pump for 
boiler supply, with automatic control gear; two ver- 
tical duplex general service and bilge pumps; 
feed- water filters, each arranged so that the 


can be overhauled when the dredger is at work; an 


evaporator for providing fresh water, also refrigerating plant | 


and e:oling chamber for preserving stores, &c. The vessel 
has also a complete electric light installation, including two 
powerful searchlights, one forward and the other aft. 
is a workshop on deck equipped with a forge and a number of 
machine tools, so that, irrespective of the position of 
dredging operations, repairs may be speedily effected on board 
without resource to workshops on shore. 
fitted from the operating bridge of the dredger to all working 


parts, so that one man standing on the bridge can control all | 
Telephone connection is also installed between | 


operations. 
the dredger and the terminal pontoon. 

The Foyers, as has been stated, is to be shipped to India in 
pieces, and there re-erected. Our engravings, it will be 
noted, exhibit the vessel in a somewhat skeleton aspect as 
regards her upper works. As is almost invariably the case in 
vessels sent abroad in pieces, especially to regions where 
highly suitable timber abounds, the deck planking, deck 
houses, outside belting and woodwork generally will be pre- 
pared and fitted at the destined scene of work. Teak, of 
course, will be almost wholly employed. 

After re-erection and launching at her destination, the 
Foyers will be employed in dredging the shallow rivers in the 
Bengal Presidency. 


plant, the Foyers has been constructed under the direction of 
Sir A. M. Rendel, K.C.J.E., Consulting Engineer for the 
Indian Government, under the direct superintendence of Mr. 
Seymour B. Tritton, M.Inst.C.E., M.I.N.A., London, 
assisted by Mr. Gaze, resident inspector. 








SEVEN YEARS IN THE SOUDAN. 


We refer to the work done in the Soudan since the re- | 
organisation of the country after the battle of Omdurman. 
In his last report on Egypt, to which we referred lately, 
Lord Cromer in a later portion of it devotes some preg- | 


nant chapters specially to the Soudan. In our former 
notice of the Egypt portion of that report some account 
was given of the survey of the upper portions of the 
Nile, and its bearings on the irrigation and other 
services both to Egypt and the Soudan. It is desirable 
now to speak of the portions of the report on the Soudan 
specially, giving chief attention to matters of chief 
interest to our readers. 

The key to Lord Cromer’s report is found in his protest 
against the idea that the Soudan is a “ useless possession.” 
‘The main utility of the Soudan, in sofar at all events 
as Egypt is concerned, does not depend on its capacity for 
local development. It is derived from the fact that the 


Nile runs through the country, and that complete control | 


over that river throughout its course is a matter of vital 
importance to the Egyptians. Were it not for this all- 
important consideration, the redemption of the Soudan 
from a state of savagery and barbarism, however desir- 
able in itself, would not, in my opionion, be an under- 
taking on which the expenditure of Egyptian lives —in 
which term I, of course, include those foreigners who are 
in the service of the Egyptian Government—or of 
Egyptian treasure, would be justifiable. 
however, in the execution of a policy which is imposed on 
the Egyptians and their rulers as an economic and 
political necessity, the question of the local development 
of the Soudan acquires an importance in itself, irrespec- 
tive of the reasons which originally forced it into 
prominence.” 

With such a confession does Lord Cromer introduce 
his review of seven years’ work in the Soudan. On 
the general prospect, Lord Cromer quotes an intelli- 
gent American observer who visited the Soudan in 1905, 
and went carefully into the prospects of cotton growing, 
cattle breeding,and mining. He then wrote as follows :— 
The truth is the Soudanis as much an undeveloped country 
as our own Mississippi Valley a hundred years ago, and 


with a very much wider range of possibilities already | 


established.” 


Among industrial questions arising in the attempts | 


The material is finally | 


One main condenser is provided to take steam from | 


The | 


two | 
other | 


There | 


Telegraphs are | 


Designed on the initiative of Mr. O. C. | 
Lees, superintending engineer, South-Western Circle, Bengal | 
Public Works Department, after a careful and exhaustive | 
study of existing British, American, and other types of dredge | 


Incidentally, | 


| made to bring order and organised government to 
the upper territories of the Soudan, connected with 
| French Congo and with the Congo Free State on the one 
hand, and with Central Kast Africa on the other, is the 
supply of the Nile Provinces of Uganda. Whether will 


toum? At present the Uganda Railway does not seem 
to be much used for this purpose, and it is possible, now 
that the Nile and Red Sea Railway has been opened, and 
the cost of transport through the Soudan diminished, 
that a more active trade will be done. The Uganda 
authorities, too, are now working their way down the 
Nile to their last telegraph station at Wadelai, and the 
Soudan Government hope to establish communication 
between Bor and Gondokoro shortly; but between Bor 
and Khartoum communication by wire may have to wait 
for some time. 

Of mining in the Soudan all that need be said is that 
no mine has reached the producing stage yet, but that 
the Government is issuing prospecting licences, and that 
some prospecting expeditions, and even some mining 
operations, were known during 1905. Official exploration 
| work has almost ceased, as the Survey Department has 
| turned to cadastral requirements, and, of course, land 
settlement and registration are problems which occupy 
the thoughts of the various lieutenant-governors very ear- 
nestly. This leads to the problem of labour in the Soudan, 
which is already somewhat acute. The demand, on the 
part of Government and private individuals, is greater 
than the supply. The Government fear that agriculture 
will be abandoned by many attracted by the rising wages. 
Sir Reginald Wingate thinks the position will not prove 
normal, and there is a disposition to discourage proposed 
| immigration of labour, believing the sources of supply 
will yet be opened up. _ A labour bureau has been created 
to avoid competition among Government departments, 
and at Port Soudan allottees of land will be required to 
| import labour for their own necessities created by the 
trade of the port and railway. 

In the matter of communication, by far the most 
| important event of the past year was the opening of the 
| Nile Red Sea Railway to Port Soudan. Some of the 
results afford some interesting details. A short time ago 
the price of dhurra at Khartoum was from P.T.25 to 30 
anardeb. At the Red Sea port the price varies from 
| P.T.90 to 110 an ardeb. Transport to the coast from 
Khartoum will not amount to more than P.T. 15 an ardeb. 
Khartoum merchants will have to offer P.T. 70 or there- 
abouts, or all the dhurra will go down to the Red Sea, 
| cultivators having such an advantage offered by the 
| opening of the railway. An ardeb varies from 242 lb. of 
| barley to 418]b. of rice, but appears to average about 
| 324 or 3251b. avoirdupois. To the importer the cost of 
| freight to Khartoum will be reduced largely. Freights to 
| Port Soudan will range, perhaps, from 3s. to 4s. more 

than to Alexandria. An estimate regarding steel girders, 

| which now cost about £10 a ton delivered at Khartoum, 
| places the future cost at no more than £7 a ton; and 
Portland cement costing £6 to £7 a ton now, should be 
delivered in future at from £3 to £4aton. And these 
advances are substantial, though the little Dongola- 
Kerma line is-closed; but this will be compensated in 
part by the fact that the Abu-Hamed to Kerma line is 
practically completed, and will be opened shortly to the 
public. 

The Nile navigation has been much hampered by 
inadequate accommodation, but it is reported that the 
Nile steamers have rendered excellent service. Mr. Bond, 

| in charge of this Government service, has been obliged 
| to refuse to merchants and others the carriage of grain 
|on the Blue Nile. More steamers and barges are re- 
| quired urgently, and the supply is under consideration. 

Roads in the Soudan are not finished products of the 
engineer's art. The following description deserves to be 
copied :—* A track about 30ft. wide, more or less straight, 
cleared of trees and stumps when it passes through 
| forest or bush, defined by stones in open country, and 
with ramps into and out of the numerous “khors,” con- 
stitutes the average road of the country. This, however, 
at present answers the purposes of the natives for trade, 
and forms a great improvement on their narrow footpaths, 
which turns aside for every tree that grows up or falls 
across their path. The saving of time and distance does 
not probably at present appeal much to the native 
mind; but I am informed that gratitude is expressed for 
the facility offered to bring loads to market, and that the 
saving to sacks, which have hitherto been torn by every 
passing thorn bush, is much appreciated." What a peep 
at origins of progress ! 

The Government constructed 88 wells, and 33 more 
| were opened by private enterprise during the year. The 

wells, of course, are a necessity of the equipment of roads. 
Expert geological knowledge is brought to bear on the 
selection of sites for sinking wells. But from wells and 
roads, and toilsome carriage to market, we are brought to 
consider motors for use in the Soudan. Sir Reginald 
Wingate suggests a design:—‘ The use of wood should be 
avoided as far as- possible. A car should embody the 
following details:—Powerful engine; metal wheels; 
substantial gear-box, with high and low gears; efficient 
radiators ; clutch to withstand slipping ; strong springs ; 
| weight suitably distributed on the frame; carrying 
| capacity for large supply of fuel and water, spare parts, 
| and a certain quantity of luggage; and all the working 
| parts must be carefully enclosed as a protection against 
sand.” 
At the close of 1905 there were 3925 miles of telegraph 
| lines open in the Soudan. Far away in the Bahr-el- 
Ghazel Major Dale and Corporal Stead were last year 
connecting Tonj and Wau with Meshra-el-Rek, with 
| much labour and difficulty, and great mortality amongst 
camels. The Soudanese are found to be better linesmen 
on this work than the Egyptians. 

The Public Works Department is struggling to meet 
the overwhelming demands, especially for public buildings 
of all sorts. Lord Cromer concurs in the observations of 








Captain Kennedy that they are trying to produce a fully 
equipped modern country in seven years, and without the 
necessary funds; but when Captain Kennedy “does not 
imagine ” that £150,000 will be forthcoming for barracks, 
his Lordship observes, with some calm, that he does not 


it be more economical to supply by the Uganda Railway | see reason why the programme should not be carried out 
from the east coast or to use the Nile route vid Khar- | gradually. 


The various heads of departments and 


| governors of provinces must, of course, bear in mind that 


| 


| all their demands cannot be met at once. 





Fair progress 
is being made. Khartoum, we are informed, has an 
electric lighting system begun last year at a cost of 
£13,000. [ts pure water supply is to cost £20,000, 
Houses for officials in the provinces are the most press 
ing need, and Sir R. Wingate is being pressed to hasten 
the provision of such buildings. 

Space will not permit of the luxury of reference to this 
many-sided work, even on the scale of this brief report. 
Education is a problem which is being attacked chiefly, 
but by no means exclusively, from Gordon College at 
Khartoum as centre. Elementary, technical, arts and 
crafts, law in relation to religion, are subjects dealt with 
already. And is it not curious to find among some con 
flicting provincial reports, that some localities desire to 
pay a lecal rate for schools? The principle of levying a 
rate has been sanctioned now, and a beginning will be 
made in the Blue Nile province and in Sennaar. How 
to introduce European technical instruction side by side 
with old arts and handicrafts is the problem ; and to solve 
it Mr. Crowfoot, of the Soudan Education Department, has 
visited and studied Austrian work in Bosnia. 

The magnitude of the task in hafid must be apparent 
to every intelligent man; and we can now only add some 
of Lord Cromer’s conclusions regarding the work. He 
finds encouragement from the fact that the Soudan is free 
“from the incubus of internationalism.” That the Soudan 
should be free from the entanglements which Egypt suffers 
from, even yet, is evidently a cause of great satisfaction. 
There follows a warning lest an Administration should 
endeavour to deal with the details of the country’s needs, 
though Lord Cromer is fully aware of the paternal 
character which the Government must assume for many 
years. This leads to a remark making clear that the 
magnitude of the task is realised; for a sense of propor- 
tion is required in the Soudan, as a work of centuries, or 
generations, should not and cannot be compressed into a 
few years. To decide on the precedence of proposals is, 
therefore, a very pressing practical problem from day to 
day. In public works this is realised, and his Lordshi) 
repeats his conviction that as officials are the chief asset 
of the Government, their housing must be attended to. 
Then, as a rule, construction of railways should precede 
large irrigation works. As for capital expenditure in the 
Soudan, the water required for Egypt deserves precedence 
over the Soudan, because the power to provide it comes 
from Egypt. He believes the Nile-Red Sea line will 
facilitate the construction of these works very much. 
This precedence to the water demands of Egypt does not 
mean a great retardation of works for the Soudan. \ 
programme unfolded in a speech at Port Soudan refers to 
minor irrigation works which are to be undertaken on the 
River Gash, to the borings about to be made for bridging 
both the Blue and White Niles at Khartoum, to the 
surveys for the establishment of railway communication 
between El-Obeid and Khartoum, and to bring Kassala 
into connection with the Nile-Red Sea Railway. Then, 
as funds permit, the construction of a line up the Blue 
Nile will be considered, for the construction of such a 
work is regarded as essential to the irrigation works 
intended to fertilise the Ghezireh, that extensive country 
between the two Niles. And, of course, there are the 
works projected by Sir William Garstin in the Upper 
Nile province, to benefit Egypt more than the Soudan, it 
is true, that must be considered, as soon as the engineers 
now studying it send in their reports. 

As one follows the cartographer's representation of 
these vast provinces, and hears Lord Cromer’s tale of 
work done, supplemented by sketches of projected work, al) 
seems to be astory the superior of which does not visualise 
in our dreams; but the work is in hand, and though 
much may not bear fruit, or the fruit acquire characters 
unforeseen, the history of it will form a chapter of whose 
importance the world is conscious, and keenly conscious, 
in part already. 








YORKSHIRE STEAM COAL TRADE. 


THE importance of providing facilities for carrying fuel 
from the collieries to the seaboard was never more strikingly 
demonstrated than by the half-yearly return issued with re- 
gard to the Hull coal trade. For the first time in the history 
of the port there have been over two million tons sent in any 
half-year, the figures being 2,319,808 tons. Thesame remark 
applies with equal force to the export, which for the first time 
exceeded one million tons, and exceeded the shipments in the 
first half of 1900 by about 190,000 tons. The increase is 
largely due to the development of the new collieries sunk to 
the south of the river Don, wide of Rotherham and Don- 
caster, as well as to the adoption of mechanical appliances of 
the most modern description at the older collieries. Of 
the 2,319,808 tons consigned to the port, six South York- 
shire thick seam pits sent 790,288 tons. Several changes 
occur on the list, some of the older collieries being included 
in the thirteen firms who last month supplied over 10,0CO 
tons. So large has the traftic become, that appliances have 
now been provided at Hull for dealing with something like 
20,000 tons per day the week round. The exports to Sweden 
and North Russia account for about one-third of the tonnage 
shipped. There has been about 15,000 more sent to Holland, 
whilst Germany has increased her trade by about 8000 tons, 
and France figures with an increase of over 97,000 tons, due 
in some measure to labour troubles at home. Apart from the 
cause named, France continues to purchase Yorkshire coal, 
for last month 16,898 tons left the port, an increase of close 
upon 13,000 tons. The expansion of the Yorkshire steam 
coal trade at the port of Hull is known to be almost rivalled 
by the tonnage sent to Grimsby for shipment and the use of 
local fishing trawlers, so that some idea may be formed of the 
extensive transit of steam coal to the seaboard, 
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RAILWAY MATTERS. 


A SCHEME is on foot to construct an electric railway 
between Osaka and Nara, with a capital of about £200,000, 





Tue Canadian Pacific Railway is preparing to under- 
take the construction of a steel bridge, a mile long and 300ft. high, 
across the Belly River at Lethbridge. 


THe Great Western Railway Company has, it is 
asserted, offered to lease the Rhondda and Swansea Bay Railway, 
yuaranteeing 5 per cent to the ordinary shareholders. No change 
in the directorate is proposed. 


Last week, on the motion of the Chairman of Ways | 


and Means, the promoters of the Hammersmith City and North 
Kast London Railway. Bill were permitted to suspend that measure 
until next session on certain conditions. 


An order for 65,000 tons of steel rails for the National 
Transcontinental Railway, amounting in the aggregate to a cost of 
£440,000, will be divided between the Dominion Iron and Steel 
Company and the Lake Superior Corporation. 


Tue work of widening the gauge of the 700 miles of 
track of the Interoceanic of Mexico, at an estimated cost of 
£1,200,00J, is soon to begin. The completed surveys make con- 
siderable deduction of mileage, and remove the severest grades 
and curves, 

Durine 1905 the Russian railways carried 112 million 
passengers and 129,000,000 tons of freight. As compared with 
1904, the passenger traffic decreased by 8 per cent., while the 
goods traffic decreased by 6 per cent., and the earnings have 
decreased by 9 per cent. 

THe Grand Trunk Pacific Railway Company will 
establish and operate a new telegraph system in connection with 
the Transatlantic Railway now in course of construction. The new 
company has been incorporated with a capital of £1,000,000, and 
will enter into competition with the telegraph companies already 
established. It is said, however, that sooner or later the new 
company will absorb the Great North-Western Telegraph Com- 
pany. 

Tue Russian Minister of Ways of Communication is 
engeged on working out a project for laying down a broad gauge 
railway to connect the Dombrov coal region with the railways 
running through the district watered by the Vistula. Such a line 
of railway would not only bring the coal within easier reach of the 
rising manufacturing centres of Poland, but it would bring the 
Russian coal to the shores of the Baltic, and thereby open up an 
export trade. 


Tue Highgate-hill Steep-grade Cable Tramway has 
heen closed. It is stated that the police, after a recent inspection, 
have refused the renewal of the licence of the cars as metropolitan 
stage carriages until they have been put in a thorough state of 
repair. The line was the first steep-grade tramway laid in Europe. 
The line has been a great convenience to the public, and a proposal 
is now before the Light Railway Commissioners for electrifying 
and extending it. 


Tur annual administration report for the Indian Rail- 
ways for the calendar year 1905 has been issued by the Railway 
Board, It states that 709 miles have been opened for traffic, 
bringing the total up to 28,285, while 3297 miles are under con- 
struction or sanctioned. The total outlay during the year was 
37 crores 56 lakhs. ‘The gross earnings exceeded those of the pre- 
vious year by 203 lakhs, and the net earnings increased by 86 lakhs. 
The return on capital outlay was 6 per cent., or about the same 
as in 1904, 


Tur Earl of Camperdown's Committee of the House 
of Lords, last week, concluded the consideration of the London 
County Council’s Tramways Bill and the City Corporation Bill. 
The Committee, after deliberation, allowed both the London 
(‘onnty Council and the City Corporation Bills to proceed. Sub- 
sequently clauses in the London County Council Bill were con- 
sidered, and the Committee ordered one, giving the County 
Council power to take land at Bow for the purposes of a car shed, 
to be struck out, 


Ox Monday at the Board of Trade a Departmental 
Committee sat to consider and report what changes, if any, are 
desirable in the for:zn and scope of the accounts and statistical 
returns rendered by railway companies under the Railway Regu- 
lation Acts. The Committee consists of Mr. A. C. Cole, chair- 
man: Mr. Wm. M. Acworth, Mr. Walter Bailey, Mr. G. Barnes, 
Mr. A. Wilson Fox, C.B., Sir Charles Owens, Mr. George Paish, 
the Hon. George Peel, Mr. G. J. Whitelaw ; and Mr. H. Fountain, 
secretary. The Committee are now considering their course of 
procedure, 


THE deductions gathered from tests of compound and 
simple locomotives carried out on the Grand Trunk Railway by 
Mr. Thomas McHattie showed that the compound engines are 
much superior to the simple class engine in the matter of fuel 
economy ; while, at the same time, the repairs to this class are 
not greater than on the simple engines; on the contrary, 
it has been found that greater mileage can be obtained from the 
compound engines than from the simple classes, better average 
monthly mileage, and greater mileage between overhauls. 
The boiler and tube repairs on the compound engines have shown 
particularly good results. 


On Tuesday last the coroner's inquest was concluded on 
the bodies of the persons killed in the recent tramway accident at 
Highgate. In the verdict the jury stated :—‘‘That the deceased 
died from injuries resulting from a collision with an electric tram- 
car over which the driver had lost control while proceeding down 
the hill in the Archway-road to the Archway Tavern, and that 
the said deaths were from accidental causes. The jury further 
say that the accident appears to have been caused by the wheels 
skidding and the brakes failing to act when they were applied 
without due skill by the driver, who, in the opinion of the jury, 
did the utmost to stop the car, but was insufficiently trained for 
his duties.” 


Tue Russian Minister of Ways of Communication is 
about to lay before the Duma a scheme for constructing nine State 
railways and nine private railways and also various projects con- 
nected with the construction of waterways, the chief of which will 
be a Baltic and Black Sea canal, a canal to connect the new port of 
Windau, in the Baltic Provinces, with the river Niemen, or Memel, 
which flows into the Kurische Haff, a canal to connect the Volga 
with the Don and the Don with the Obi, and a canal to connect 
the Obi with the Yenissei in Siberia. The latter canal would 
enable freight to be carried between St. Petersburg and Irkutsk 
without having to be unloaded ex route. 


A REPORT by Major Pringle, on the result of his inquiry 
into the circumstances attending the fracture of two axles, which 
led to the partial derailment of two electric passenger trains on 
the Metropolitan District Railway, has been issued by the Board 
of Trade. The inspectors’ conclusion, after considering all the 
cases of breakage that have occurred, is that the fracture of the 
two axles on the 12th March was the result of gradual failure, and 
that the initial cause was the insufficient size of the axle at the 
wheel seat. It is considered that the solid type of axle, adopted by 
the Underground Electric Railway Company for the electric stock 
of the District Railway, is not strong enough to stand the heavy 
stresses experienced under the trail trucks of motor cars, and a 








NOTES AND MEMORANDA. 


THREE new lodes of copper, one of substantial dimen- 
sions, are said to have been found on Coniston Old Man, and it is 
proposed to open out new mines. One of the lodes, reputed to be 
very rich in copper, is near Levers Water, 1350ft. above the sea 
level. 





SILIcIous cements are always slow-setting, but as soon 
as a cement contains more than three or four per cent. of alumina, 


neutralised by some means, the most usual being the addition of 
| calcium sulphate, 


and requires heat to vaporise it. When starting from cold, there- 
fore, itis advisable to use petrol, and when sufficient heat has 
thus been expended, the alcohol can be used. 


ExPERIMENTS for the destruction of the wild mustard 
in wheat fields are being conducte] on farmns in Minnesota by 
Mr. A. T. Tyler, 2 chemist. The experiments tend to show that 
by spraying the fields with a solution of sulphate of iron, which is 
a by-product of the steel mills, the poh and weeds turn black 
and die, while the oats and wheat which have been sprayed show 
no signs of injury. 


A THEORETICALLY perfect Portland cement should set 
instantaneously ; in fact, calcium aluminate brought into the 
presence of water immediately becomes hydrated, crystallises, and 
sets as a whole, It is quite otherwise if the aqueous solution 
contains dissolved calcium sulphate, calcium chloride, or even a 
sufficient quantity of calcium hydroxide. In that case the calcium 
aluminate is only very slowly hydrated. 


Pans have been about completed at the United States 
Navy Department for extensive experiments concerning the use 
of oil as fuel. The Wyoming, which has been assigned to be used 
for the experiments, will be made ready for the work soon. The 
question is « complex one, and although the experiments will be 
long and thorough, there is not much chance of any scheme of oil 
as fuel for American naval vessels being adopted, says the Army 
and Navy Journal. 


Two heavy rolling mill engines for the Carnegie Steel 
Company, larger than any heretofore built, are now being con- 
structed at Milwaukee. ‘he engine frame and slide for the first 
engine was recently cast. The single piece for frame and slide 
weighed, roughly, 105 tons, and is designed for an engine whose 
cylinders will measure 50in. and 73in. in diameter with a stroke of 
60in. The pattern for this single casting measured 32ft. long, 
1lft. wide, and 10ft. high. 


Tuer value of buildings erected in forty-seven of the 
leading cities of the United States during the year 1905 was, 
according to the United States Geological Survey, £128,111,128, 
which is a considerable increase over the previous year. The 
largest expenditure was made in New York City, which put up 
buildings to the value of £35,606,505, Brooklyn comes next with 
an expenditure of 415,000,000. Chicago is third with £13,000,000, 
and Philadelphia fourth with £7,000,000. 

In reply to a question asked in the House of Commons 
on Tuesday Mr. Gladstone said :—During the month of June the 
number of accidents known to the police to have been caused by 
motor cars—including motor cycles—within the Metropolitan 
Police District was 559, Of these 178 resulted in personal injury, 
and four proved fatal. In the same month 399 accidents were 
caused by motor omnibuses, of which 80 resulted in personal injury 
and three proved fatal. These figures do not include accidents 
caused by tramears. 


It has been decided, in connection with the water- 
works scheme of the Leeds Corporation, to lay a pipe line 
constructed of steel instead of cast iron. According to the Times, 
the line will extend for 11} miles between Kettlesing and Kirby 
Malzeard. Its construction is the beginning of the second step in 
forming an agreement to bring the water from the works in the 
Ure and Colster valleys. The Kettlesing tunnel conveying the 
water, which is 5000ft. long, has been made because the water 
could not be carried over the hill by gravitation. 


One of the largest artificial storage reservoir hydro- 
electric power plants in the world is under construction on the 
river Sihl, in the Canton of Schwytz, Switzerland. A dam 90ft. 
high and 350ft. long will impound the water in a lake with a 
surface area of 2 square miles, The capacity of the reservoir will 
be 25,360,000,000 gallons. The generating plant will be upon the 
shore of Lake Zurich, and will be operated under a head of 1575ft. 
It is estimated that a continuous supply for 20,000 horse-power 
will be afforded, or for 45,000 horse-power if operated only ten 
hours per day. 


Ciybe shipbuilders put into the water last month 36 
vessels, aggregating 124,540 tons. This remarkable return con- 
stitutes a record—being equivalent to an average three months’ 
output—but is accounted for by the launches of the Lusitania and 
the batt!eship Agamemnon, the combined tonnage of which great 
vessels forms in itself quite a respectable average monthly output. 
For the first half of the year 150 vessels, with an aggregate of 
336,250 tons, have been launched on the Clyde, by far the largest 
tonnage in the first half of any year for the past ten years. The 
previous highest half-year’s work was that for 1902, when the 
figures were 123 vessels of 236,000—less by 26 vessels and 100,250 
tons than the present year’s record. 


A paper on “ Cathodie Disintegration of Carbon” was 
read by Mr. George J. Kemerer at the annual meeting of the 
American Electrochemical Society held recently. Graphite is 
unattacked, and other forms of carbon are fairly durable when 
used as anode material for the electrolysis of sodium chloride, but 
it is not so generally known that the same material when used as 
cathode is rapidly consumed. While appreciable corrosion occurs 
with Acheson graphite, it is less than 1 per cent. of that which 
occurs on amorphous carbon. With amorphous carbon rods as 
cathodes in fused sodium chloride, the portion dipping into the 
electrolyte is completely disintegrated in from 14 to 2 minutes. 
The author supposes that the liberated sodium unites chemically 
with the carbon, forming a sodium carbide, which would 
immediately break down at high temperature used to keep the 
bath molten. 


Tue annual report on the tests of metals and other 
materials made at the Watertown Arsenal, Massachusetts, includes 
a series of experiments upon steel at liquid air temperature. 
After the specimens were placed in the tensile testing machine 
they were cooled in a bath of liquid air, the resulting contraction 
being measured by an extensometer, while the increase of stress 
was recorded on the weigh-bar of the machine. The steels varied 
in quality from 0-16 per cent. to 1-09 per cent. carbon. but the 
contraction for different specimens was substantially the same, the 
range being from 0-00177in. to 0-0019lin. per linear inch of the 
specimen. The initial stress of 40001b. per square inch on one of 
the tars was increased to 26,800Ib. per square inch by the con- 
traction due to cooling, the elastic limit being 80,0001b. per 
square inch for this steel with an elongation of 10-7 per cent. at 
the low temperature of liquid air. A similar specimen tested at 
the room temperature of 76 deg. Fah. showed an elastic limit of 
52,800 lb. per square inch, and an elongation of 29-3 per cent., so 
that the effect of the liquid air was to increase the elastic limit 
by 51 per cent., while the ultimate strength was raised to 97,600 Ib. 
per square inch, or 35-6 per cent. higher than at the ordinary 





heavier type of axle is required for these trucks, 


temperature 


rapid setting is always observed unless the calcium aluminate is | 


A pRAWBACK to the use of alcohol as a fuel for internal- | 
combustion engines is that it is less volatile than petroleum spirit, | 





MISCELLANEA. 


THE opening of through trunk-line communication by 
| telephone between Paris and Rome took place on July 2nd. 


Tae Admiralty have approved of acting mechanicians 
and mechanicians being added to the list of ratings eligible for the 
| rating of artificer diver. : 


Tae Admiralty have decided that masthead semaphores 
in his Majesty's ships shall be abolished, as this means of signal 
ling has now been superseded by wireless telegraphy and by 
searchlights. 


Ir is stated in the daily consular and trade reports of 
| the United States Depirtment of Commerce and La‘your that 
a syndicate of Pittsburg capitalists has undertaken to develop a 
deposit of vanadium unter a cone2ssion from the Peruvian 
Government. 


Tue adaptability of concrete pavements to heavy 
tratlic has been severely tested in Chicago duriny the last two 
years, with uniformly good results. Ina all, about 50,000 squire 
yards of these pavenents have been laid in that city and vicinity, 
according to a special method. , 


It is announced that the Board of Trade have sane- 
tioned the sale of Southwoid Harbour by the Southwold Corpora- 
tion to a company which will spend £50,000 on carrying out an 
important Kast Coast development. Itis intended to make South- 
wold a herring port, where berthing accommodation will be pro- 
vided for 300 boats. 


THE result of the ballot taken among the Northumber- 
land miners as to whether they are in favour of a coal mines eight 
hours Act being compulsory in Northumberland was made known 
in Newcastle on Tuesday. The result was as follows :—For, 9251 ; 
against, 8786; the majority in favour being 465 out of a total 
membership of 22,000. 


AccorDING to German estimates India consumes 
altogether annually about 400,000 tons of foreign imported salt, 
of which the United Kingdom is stated to supply about one-half, 
Aden about one-quarter, and the remaining 100,000 tons are sup- 
plied by Germany and some other countries. During the year 
1904 Germany exported about 81,000 tons of salt to India, which 
was considerably more than in 1902, when the exports were only 
57,924 tons, and in 1900, when the exports were only 36,815 
tons. 


Ir would seem from the Kélnische Zeitung that 
Chemulpo, which is the most important trading place on the 
western coast of Korea, is being rapidly modernised by the 
Japanese, and has recantly been provided with a power station for 
the supply of current for electric lighting purposes. The plant 
comprises two 175 horse-power horizontal tandem engines, which 
drive two dynamos each of 109 kilowatt capacity. The boilers, 
working at 160 1b. pressure; are also of German manufacture, and 
the entire works were started on April Ist. 


THE Bill for the preservation of the waters of Niagara 
River and Niagara Falls has finally been agreed to by the Senate 
and the House, and will undoubtedly receive the signature of the 
President. As finally agreed upon, the Bill increases the amount of 
water which may be diverted from the American side of the river 
to 15,600 cubic feet per second, in addition to what is already 
being taken, but further provides that the Secretary of War shall 
issue no revokable permits for the subtraction of water until the 
limit of 15,600 enbic feet has been tried for at least six months. 


QuiTE recently some remarkably fast coal unloading 
was done by the No. 2 machine at the Rondeau dock of the Lake 
Erie Coal Company, Limited. This machine, in seven hours and 
twenty-four minutes actual working time, discharged a cargo of 
1653 tons of lump coal,an average of 2234 tons per hour, includ- 
ing cleaning up; about half of the cargo was unloaded into cars, 
and the balance on stock piles. The No. 2 machine, above referred 
to, was installed by the Wellman-Seaver-Morgan Company, Cleve- 
land, O., and is fitted with a Hulett patent excavating bucket of 
five tons capacity. 

Accorpinac to the Toronto Globe, American engineers 
have devised a scheme whereby the water diverted from the 
Niagara Falls for power purposes on the American side may be 
obtained at the expense of the Horseshoe Falls. This would be 
accomplished by cutting a channel through the reef of rocks 
about a mile and a half above the Falls, which greatly impedes 
the flow down the American side, or by removing this reef alto- 
gether. The carrying out of this scheme would mean that the 
water used by the American power companies would be deducted 
from the flow over the Horseshoe Falls. 


Tue work on board the Dreadnought, at Portsmouth. 
is being carried on with unabated vigour. The funnels and tripod 
masts are in their places, and most of the superstructure is already 
up, and eight of the 12in. guns are mounted, while a considerable 
amount of the mess fittings have been made ready for placing. 
The last barbette, with its accompanying guns, has yet to be 
received from Elswick. When this has been placed and the guns 
have been mounted all the main armament. will have been shipped 
and most of the heavy work completed. It is contidently antici- 
pated that the vessel will be ready for her trials in October, and 
possibly earlier. 


On Tuesday last at Portsmouth Dockyard a number of 
obsolete warships were sold by auction. The following is a list of 
the vessels sold and the prices realised :—Katoomba, £8500 ; 
Phebe, £9850; Tauranga, £8500; Emerald, £5400; Active, £7250 ; 
Caledonia, £5400; Bellona, £7200; Formidable, £4300; Bos- 
cawen I., £5800; Curlew, £3625: Jackal, £2375; Belvedera, 
£1800; Durham, £4325; Frolic, £1225; Nimble, £1350; Bulldog. 
£900 ; City of Ottawa, £760; Skylark, £1120; Wanderer, £2150 ; 

Rose, £880; Edith, £130; and Gnat, £35. Nine torpedo boats 
were also sold, at prices varying between £56 and £l4l each. A 
total of over £83,000 was realised by the sale. 


Two models of exceptional interest to engineers and 
others concerned in the development of the steam engine have 
just been purchased and placed on view in the engineering section 
of Kelvingrove Museum, Glasgow. They consist of two steam 
engine models, one representing a simple, and the other a 
compound engine. The cylinders of both are in section, thus 
enabling visitors to see the internal details. The travel of 
the slide valve, the piston stroke, and the angle through which the 
crank turns, are indicated upon graduated scales set for the pur- 
pose. Cranks have been fitted to the models, by means of which 
visitors may set them in motion, and the relative positions of the 
various details recorded at any part of a stroke. 


Tue Board of Trade have received, through the 
Foreign-office, a translation of a resolution of the Dutch Ministry} 
of Finance to the effect that from the Ist June, 1906, the under- 
mentioned articles are to be admitted into Holland free of duty as 
‘‘factory engines” :—(a) The various sorts of motors, with the 
exception of those susceptible of use for motor cars and motor 
cycles. (b) Dynamos. (c) Engines, the arrangement of which 
shows that they will be worked by mechanical power. (7) Measur- 
ing, registering, safety, and other similar appliances belonging to 
the engines referred to under (a), (4), and (c), and imported along 
with them. (¢) Other parts of the engines mentioned under («), 
(4), and (c), even when imported separately, provided they be 
declared as such, and there be no doubt as to their nature on 





examination, 
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DREDGING PLANT FOR INDIA 


( For description see page 34) 
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TO CORRESPONDENTS. 


4m = In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4aF All letters intended for insertion in Tux Enoinger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

427 We cannot undertake to return drawings or manuscripts we must, 

copies. 


therefore, request correspondents to keep 
REPLIES. 





J.C. (Selby).—Your inquiry is rather vague ; what sort of engineering 
appointments have you in mind’? Certain positions, for example, are 
always given to military officers; others, like consulting engineers, 
are appointments on merit; others again, like civil engineering fur 
India, are obta ned by special training and by competitive examina- 
tion. Say what class of appointment you have in mind, and we will 
endeavour to assist you. 

M. W. (Glasgow). —Adhesive belt dressings are not to be recommended in 
acase of the kind. Try to increase the areca of contact of the belt. 
You might consider (1) whether you can cross it; (2) whether you can 
reverse the direction of drive, sc as to bave slack side on top; (3) 
whetler you can put a jockey pulley on the belt close to the driver. 
(1) and (2) would, of course, reverse the direction of the compressor, 
and are probably out of the qnestion Try (3). Put a pulley, say, 
12in. or I4in. dis»meter, in a bracket, and some 15in. to 20ia. from the 
driver, in such a position that it will raise the lower side of the belt 
and increase the are of contact between the belt and driver. 


INQUIRIES. 
OAKUM MACHINERY. 
Sir,—Can any of your readers inform me where [ can obtain machines 
H. 


for oakurn ’ 
| July 11th. 
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Trade and the Naval Manceuvres. 

Tue Naval Manceuvres being now over, it is com- 
| paratively easy to read at least one main lesson 
'they enforce. Briefly reviewed, they were split 
|into three stages, of which only the last was 
| made public property. Stage one imagined “ the 
|eve of war,” but was probably designed to exercise 
| shore defences rather than to teach any particular 
| lessons as to strategy. The principal incidents 
| were attacks upon bases, and of these that on 
Portsmouth appears to have been unpleasantly 
successful. Cruisers and destroyers attacked 
this harbour, and their boats in some way suc- 
ceeded in penetrating the defences unseen, and 
in blowing up the boom and the dock entrances 
without opposition from the defenders. Some 
satisfaction is sought in the plea that it “ probably 
could not have been done in real war,” but the 
suggestion is inevitable that the defence of our first 
naval base is not ideal. The rest of the operations 
| were too involved to follow—that is with the details 
available for publication. The second stage was 
devoted to tactical exercises which need no refer- 
jence here; the third touched the vital question 
|of our trade in war time. 

The situation was approximately as follows :— 
England was “British;” the hostile (Blue) side was 
given Scotland, Ireland and Lagos, with bases at 
Berehaven, Alderney, Queenstown, and Lagos. 
A parallelogram of ocean extending from Scilly to 
Gibraltar was marked out as the British trade 
area, upor which sailed a number of slow merchant 
ships that had agreed to participate, and a variety 
of destroyers and gunboats which had been directed 
to simulate merchant craft. On these the Blue 
ships were directed to operate under the command 
of Admiral Sir William May, while defence was 
entrusted to Admiral Sir Arthur Wilson, with a 
force approximately three times that of the attackers. 
With the proportion given to Admiral Wilson we 
have no quarrel, it represents approximately the 
majority we should have against most enemies, 
pending that further reduction of the Navy so dear 
to some modern economists. Neither do we object to 
the very restricted trade area, because the task im- 
posed upon the Red fleet was consequently far less 
onerous than would be actually forced upon the 
British Fleet in war, As originally contemplated, 
we believe the area was to have been much larger ; 





’| but at a time when a large body in the House of 


Commons desires to cut down naval expenditure, 
| possibly it was deemed wise to run as few risks as 
'might be of showing our naval strength to be 
| inadequate. 
| Starting from Berehaven 
| and using his battleships as cruisers to the extent 
of fitting dummy funnels to the King Edwards in 

the hopes that they might be taken for vessels of 

the County class, Admiral May swept south towards 

Lagos in three lines, 130 miles apart and 30 miles 
_between ship and ship. In doing this he seems to 

have failed to strike the trade route, and some of his 

vessels met no merchantmen at all for days. Mean- 
_while Admiral Wilson went south in pursuit, and 


with his entire fleet, 








after a series of small encounters, drove Admiral 
May’s battleships, less the three slowest, away 
to the north. Lord Charles Beresford at the same 
time hunted for the principal Blue cruisers, 
which, under Admiral Prince Louis of Battenberg, 
sought trade off Cape St. Vincent. It is stated by 
correspondents with the squadron that Prince Louis 
received contradictory orders, and once at least was 
taken from his cruising ground for purposes having 
nothing to do with commerce war. Thus delayed 
he coaled at Lagos half-a-day late. He was further 
hampered by certain of his cruisers breaking down, 
and was finally decoyed into a trap from which only 
three of his cruisers, one of them disabled, escaped. 
Admiral May, scattered, one of his best battleships 
broken down with boiler troubles, was driven from 
the trade route, and when operations ended was 
“ravaging” the British coast outside the exact 
trade area, but inside the field of the manceuvres. 

Told thus briefly, the story is a not very glorious 
record for the hostile fleet. It can hardly be 
described as a “ best possible,’ even against the 
heavy odds that existed. One thing, however, has 
been somewhat ignored by two sections of critics ; 
by those who hold the Mahan doctrine that com- 
merce attack can do no serious harm, and by those 
who advocate naval reductions. Neither section, 
so far as we can gather, has paid any attention to 
the cardinal fact that Admiral May accounted for 
at least 30 per cent. of the “commerce” involved 
—an artificially small commerce, be it noted 
The plea that his Scarborough depredations were 
“outside the game” is a purely technical objec- 
tion. In actual war the fact that Admiral Wilson 
had driven most of his ships—by no means all—from 
one small section of the seas would in no way have 
prevented the destruction of Hull, Tyneside, and a 
score of other places. We have no desire to pose 
as alarmists. It is not our mission. But facts are 
facts, and no unprejudiced observer can ignore the 
obvious lessons that under modern conditions an 
inferior fleet can do immense mischief, theories to 
the contrary notwithstanding. Of the genius of 
Admiral Wilson there can be no question, yet with 
the best will in the world he failed to destroy more 
than one-third of the enemy, or to protect more 
than 70 per cent. of commerce in a very restricted 
area. Even though luck was with him he failed. That 
he had luck on his side is beyond question ; it was 
circumstances other than war which deprived Admiral 
May of such important fighting units as the New 
Zealand and the Black Prince. Admiral Wilson, it 
is true, did not get full value out of most of the 
Canopus class, nearly every ship of which had more 
or less defective condensers. Still he was able to 
use these vessels, and they told in the result. 
Admiral May lost each of the vessels mentioned 
above at critical moments, when their presence 
would have been invaluable. Yet, hampered as he 
was, his operations, had they been really hostile, 
would have created no small panic throughout 
the country. That, in face of such a lesson, in 
face of the scarcely veiled intention of one foreign 
Power to dispute with us the mastery of the seas, 
there should be a considerable section of politicians 
bent upon naval reductions appears incredible. The 
manceuvres, whatever they were designed to show, 
have proved with unexpected emphasis that our 
fleet is not strong enough to protect trade under 
the peculiar conditions of modern war. Every 
possible enemy has now had that proved to the 
hilt. In battleships for the moment we are perhaps 
sufficiently strong ; but these Manceuvres have left 
no shadow of a question that were a powerful 
cruiser laid down in every private yard in the 
country, the fleet would only receive a tardily 
needed reinforcement. 

These manceuvres would appear to show that 
we need quite a dozen cruisers at least equal 
to the Duke of Edinburgh class, and only by 
the provision of such vessels, able to tackle single- 
handed if need be a squadron of commerce-destroy- 
ing cruisers, can we ensure that certainty of 
neutralising corsairs which the continuance of our 
trade in war time involves. The political situation is 
such that this necessary construction in all probabi- 
lity will not be undertaken. The principle of foster- 
ing private yards in peace time because we shall have 
to rely upon them in war, initiated by the late 
Government, has been more or less discredited 
under political pressure by the present administra- 
tion. Asa result of this we shall be less and less 
able to meet a sudden demand for more ships next 
time there are war clouds. This prospect must 
re-act upon our mercantile shipbuilding industry, 
because the demand for British bottoms has an 
undoubted connection with the immunity offered 
by an invincible British navy. 


Corrosion. 


TWENTY-FIVE years ago Mr. David Philliys 
opened a paper before the Institution of Civil Engi- 
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neers with the following sentence :—‘ Iron and so- 
called mild steel have been subjected from time to 
time to such elaborate mechanical tests, at the 
hands of so many practical men, as to render 
further investigation into their comparative strength 
and ductility almost unnecessary; but the endurance 
of these metals when exposed to corrosive influences 

a subject scarcely second in importance to that 
of their strength—has been almost entirely 
neglected.” It is a curious reflection that, in spite 
of the long interval which has elapsed since these 
words were written, they are almost as true to-day 
as they were then. The corrosion of steel, in 
spite of its influence upon structural engineering, 
has not received a tithe of the attention it deserves. 
Much, of course, has been written about it, and 
much has been done by private investigation on the 
part of steel makers, but nothing like a systematic 
inquiry, nothing, for example, approaching the 
work of the Alloys Research Committee, has been 
attempted. This Committee has itself made a few 
experiments on corrosion of iron-carbon alloys, but 
they cannot be considered adequate or satisfactory. 


Such inquiries as have been made may be broadly 
divided into two classes. First, the examination by 
engineers of the corrosion of structures of all kinds, 
including ships and boilers as well as bridges and 
roofs ; and, secondly, chemical analyses of the pro- 
cesses which occur during the oxidation of iron. 
Something more comprehensive than either of these 
is required. To the first there is the obvious objec- 
tion that in such a large and complex structure as a 
bridge, a ship, or even a boiler, it is impossible to 
hope for that steadiness of condition which is the 
essential basis of scientific accuracy. We may 
arrive at the broad fact that iron in a bridge or boiler 
resists corrosion better than steel, but we have little 
chance of getting at the why and wherefore when 
we are dealing with masses of material so great 
that homogeneity of substance is in the last degree 
improbable. To the second class of investigation 
the objection is of another kind. Many of the 
experiments by chemists leave nothing to be desired 
as far as scientific refinement is concerned, but they 
are conducted frequently on too small a scale both 
in time and substance, and the object of the 
research is rarely directed to the questions 
which the steel user desires to solve. Still, 


as far as they go, they are better than the 
vague experiments made by the engineers them- 


selves. Mr. Gerald Moody has, for example, 
confirmed the very important fact that in the 
absence of carbonic acid gas steel will not corrode 
even when subjected for prolonged periods to the 
most trying conditions. There we have apparently 
a definite incontestable fact, which might be made 
the starting point for new investigations, both by 
the paint expert and by the steel maker. Many 
less promising clues have led to discoveries of 
high economical value. On his side, too, the iron- 
master is profiting by knowledge gained in the field 
and the laboratory, and although he is disposed to 
keep the secret of how he does it to himself, he is 
working towards the production of steels, or, shall 
we say, iron-carbon alloys, which are not so readily 
corrodible as the ordinary mild steel of commerce. 
He has only his own reticence to blame if we say 
that his methods so far partake rather of rule-of- 
thumb and empiricism than of the scientific re- 
search on which, now-a-days, we place so much re- 
liance. We have quoted above asentence from Mr. 
Phillips’ paper, and it will in this connection not 
be out of place to rezall that he attributed the 
greater corrodibility of certain mild steels to the 
fact that they were exceptionally pure. His find- 
ings were challenged at the time, but it still 
remains a fact that evidence is not lacking which 
would indicate that steel made twenty-five years 
ago, and of which the composition was not so care- 
fully considered as of the steels of to-day, did with- 
stand the influences of climate better than modern 
steels. That steelis always more quickly corroded 
than iron was firmly believed by many for a long 
time, and test after test could be adduced by 
the advocates of iron to prove the correctness of 
their beliefs. On the other hand, the steel boiler, 
the corrosion of which was so much dreaded, is 
now universally employed, and corrosion has not 
proved in practice to be the awful thing antici- 
pated. Differences of opinion as wide as the poles 
exist, but no one, whatever his views, can bring any 
broad and accepted generalisation to support them; 
he is forced to fall back upon special cases and his 
own experiences, and with two men holding opposite 
opinions such experiences are necessarily contra- 
dictory. We require, then, a scientific theory of 
corrosion, a theory which could be used as a jump- 
ing-off place for the discovery or invention of a non- 
corrodible metal. Here is a line of research ready 
to hand which would not only be of absorbing 
interest, but would have economical results of im- 
measurable importance, 





We observe with pleasure that at the recent 
meeting of the American Society for Testing 
Materials a discussion on this subject took place. 
The general interest that is felt in it was proved 
by the number of speakers. Two points were 
enforced. The first was that the preseuce of im- 
purities and mechanical defects—blow-holes, for 
example —were often the seat of corrosion ; and the 
second was the importance of galvanic action, due 
both to inherent differences in the composition of 
any one piece of steel, and to differences in the 
chemical composition of adjacent pieces in a built- 
up structure. Both these points would obviously 
profit by careful systematic and scientific investiga- 
tion. Indeed, the whole subject bristles with 
problems, and when the enormous importance of 
their solution is considered, we find it hard to 
understand how it is that our investigators, our 
researchers, whilst they have left unexplored no 
aspect of the physical strength of steel, have 
devoted not a fraction of that attention to a subject 
of economic value certainly as great. 


Indian Railways. 


THE continued prosperity of the railways in 
British East India lends a certain amount of 
interest to the progress now being made on these 
lines. Although still worked by the original com- 
panies on fixed terms and a share in the profits, 
practically all the main lines are at present owned 
by the Government of India, and in the course of 
time every mile of track will become the property 
of the State. During the year 1905, according to 
the report of the Indian Railway Board, 709 miles 
of line were opened to traffic, bringing the total 
length up to 28,295 miles. Since the end of last 
year a further mileage has been placed in ser- 
vice, as the East India accounts and estimates 
for 1906-7, which were recently issued, show 
a total length of 28,684 miles of line open for 
traffic on March 31st, 1906, with an additional 
length of 2767 miles either under construction 
or already sanctioned. The gross receipts of the 
State railways have largely increased during 
the fourteen years, the budget estimate for the 
current year representing £25,680,000, as compared 
with £24,600,000 in 1905-6, although the former 
includes the revenue from the Bombay, Baroda and 
Central India Railway, which was recently pur- 
chased. As to the question of net revenue, the 
accounts for 1904-5 showed a total of £2,105,000, 
and £2,025,000 in 1905-6, while the surplus for the 
current year is estimated at £2,229,000. 

The problem of working expenses becoming 
greater is one with which the Indian railway com- 
panies are confronted, and which may assume a 
more pronounced character in future years. On the 
one hand it is found that where the percentage of 
working expenses to gross receipts is unusually 
high, there is a tendency for the former to fall, but 
in other cases the working expenses appear to be 
growing. The Report of the Railway Board puts 
the average percentage at 47% for 1905 as contrasted 
with 474 per cent. in 1904. The reason for the 
growth in working expenses is explained by the 
large appropriations from revenue account for the 
purpose of renewing the permanent way and rolling 
stock, and carrying out other improvements. In 
the case of the East Indian Railway the net increase 
of ten lakhs in working expenses in the second half 
of 1905, according to a recent statement made by 
the chairman of the company, was_ principally 
attributable to the causesin question. The Madras 
Railway also finds the working expenses high owing 
to the improvements being effected in the condition 
of the lines and rolling stock, and although the idea 
is suggested that periods of heavy renewals should 
be provided for by the establishment of a renewal 
fund with half-yearly or annual allocations to it, it 
appears that the Indian Government does not make 
it a custom to allow of the creation of such funds 
from the revenue. In fact, it seems to be a point 
that all renewals are to come out of current 
revenue. Nevertheless, the Rohilkund and Kumaon 
Railway Company, which has just expended nearly 
£7000 in the laying of heavier rails, has raised the 
question with the Government as to how much, if 
any, of this outlay should be debited to capital 
account. 

The State ownership of the principal Indian 
railways should naturally enable the companies to 
obtain new rolling stock more easily on account 
of the fact that the capital required for the purpose 
is provided by the Government. In referring to 
this question recently, the chairman of the Great 
Indian Peninsula Railway remarked that the Secre- 
tary of State would now supply from time to time 
the capital that was needed, and it would thus be 
possible to procure it on easier terms than if the 
company had to apply to the publie for the money 
on the security of the railway. As against this 


optimism has to be set the experience of the|and machinery. 








| Southern Punjab Railway Company, which has for 


years suffered a considerable loss of revenue owing 
to the shortage of wagons, which the Secretary of 
State is bound to supply under the agreement. © [n- 
deed, the company offered to raise money to provide 
additional rolling stock for the North-Western Rail- 
way, but the proposal was not accepted, although 
some additional stock is now declared to he oy 
order. It is to be hoped that any delays which 
may exist in regard to rolling stock will be speedily 
overcome. If orders were placed at reasonable 
times the Indian railways would have no cause for 
complaint, while ample opportunity should he 
afforded to home makers and locomotive builders 
also to submit tenders, so as to allow of prompt 
delivery without causing interruption in the execu. 
tion of other work. 


Railway Equipment ia Relation to Traffic. 


Supp.y and demand are never in a state of equi- 
librium. The fluctuations of the commercial world 
are produced by an excess of one or the other of 
these two factors. They also have their effect on 
railway administration. A period of good harvests 
in one county, or exceptional manufacturing 
activity in another, throws a heavy demand upon 
the rolling stock of the line or lines serving the area 
under question. In the stress of such a demand 
orders are placed for more rolling stock. Owing to 
a rush of other orders such requisitions cannot be 
immediately filled, and as a result delivery is often 
secured only after the rush is over. In the succeed- 
ing lean years traftic managers are severely exercise: 
in working their rolling stock economically in order 
to reduce non-paying dead weights hauled. Then in 
due course a similar state of affairs again manifests 
itself. In another part of our present issue we pu))- 
lish some notes on American locomotive equipment. 
In those notes the financial side is not touched 
upon yet it is not without interest. The interest in 
locomotive equipment, 6°3 per cent. in numbers 
and 11-7 per cent. in aggregate tractive power, is in 
excess of the traffic increase during the period 
under review. As a result the duties performed per 
locomotive show a retrogression. The passengers 
carried have decreased by about 3 per cent., while 
the passenger mileage has only decreased by 0:15 
per cent. This, by the way, is an admirable ex- 
ample of the futility of basing comparison on 
passengers instead of the passenger mileage. The 
tons carried per freight locomotive have decreased 
by 5:8 per cent., and the freight ton mileage by 5:0 
per cent. As regards gross earning power the 
average gross earnings per passenger locomotive 
show a decline from about £9500 in 1903 to £9440 
in 1904, and the average gross earnings per freight 
locomotive a decline from £10,549 to £10,226 in the 
respective years. Another significant figure is that 
the cost of repairs and renewals of locomotives 
amounted to 7:904 per cent. of the total receipts, 
as against 7°408 per cent. in 1903, and 5°663 per 
ceit in 1897. Perhaps even American railway 
managers will one day get tired of locomotives 
whose life is of the short and merry pattern, and 
demand engines whose life is longer and whose cost 
of upkeep is less. Working out the revenues per 
passenger ton and respective train mile, it is noted 
that the revenue per passenger per mile is 2-006 
cents, and per ton of freight per mile 0°780 cents. 
The revenue per passenger train mile works out at 
1:14°135 dols., and per freight train mile 
1:93:960 dols. The average cost of running a 
train—passenger or freight—per mile is returned as 
1-31-375 dols. in 1904, an increase of 4:771 on 
1903. The apparent loss—only apparent, as the 
respective costs of the two services cannot be 
accurately determined—is 17-24 cents per passenger 
train mile, and the apparent profit from freight 
trains is 62:685 cents per train mile. 

The moral to be deduced from the figures of the 
1904 return of the Inter-state Commerce Com- 
mission is to the effect that an inevitable reaction 
has manifested itself. Increased hauling power 
often, but not always, spells increased cost of 
operation. The amount of traffic and the equip- 
ment for handling it never increase proportionately. 
Previously we have had to chronicle increase in 
traffic in excess of increases in rolling stock, a state 
of affairs which enabled the critics of British railway 
administrations to select texts and preach sermons 
of admonition to the different managements. For 
the moment one source of such texts is closed to 
them, although they can still plead that it is only 
passenger mile and ton mile statistics which reve 1l 
the true position of a system or group of systems. 


The Export Trade. 


Twetve and three-quarter millions sterling 
cannot be regarded as other than an excellent 
half-year’s total value of the export trade in engines 
It is, in fact, a capital total for 
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six months’ operations, and it is the more gratify- 
ing, inasmuch as it is one and three-quarter millions 
better than last year, and nearly one and a-half 
millions better than two years ago. It is very 
seldom that a half-year reaches the first-named 
total; in fact, it may probably be considered a 
ecord half-year. The exact figures are as follows : 

1904, £10,301,813; 1905, £11,000,016; 1906, 
(12,751,219. Clearly the productions of British 
engineering workshops are coming more and more 
into demand by oversea customers. Miscellaneous 
machinery went abroad during the six months 
to the value of over four millions sterling, 
which was a large improvement upon either of 
the previous two years, thanks to augmented 
purchases from Europe, India, the United States, 
and Australia. In textile machinery, which 
was shipped to the value of over three millions 
sterling, there was also a substantial advance— 
from £2,487,209 to £3,152,131— India, Europe, 
the United States, and South America all buying 
more freely than a year ago. The mining machinery 
total was rather below last year—£361,085 against 
¢417,914—but that is to be expected with South 
Africa still under a cloud. Agricultural machinery 
went more freely to Europe, South America, South 
Africa, Australia, and India, the new total— 
£596,916—being about £100,000 better than twelve 
months ago. Considerably over three millions 
sterling was wisely laid out by oversea customers in 
British engines, and this also was an advance, the 
figures being: 1905, £2,622,375 ; 1906, £3,182,315. 
Railway extension and new construction in South 
America has been active during the half-year, 
as reflected in the increase in British locomotive 


engine exports to that market from £213,547 to | 


(636,125, the trade having, it will be seen, almost 
trebled. India, Australia, and South Africa all appear, 
however, to be, so to speak, stopping to get breath 


after previous exertions, their requirements not having | 


been so great asa year ago. Agricultural engines 
show an upward movement, especially with South 
America and Australia, and so do “other descrip- 
tions ”’ of engines, in which department an increased 
trade has been done by British engineers with 
South America, India, Australia, Germany, Spain, 
and some other European markets. The value of 
railway carriages and wagons for the half-year to all 
countries rose very substantially, namely, from 
£487,541 to£1,296,197. Altogether British engineers 
have good reason to be well contented with the first 
half of 1906, and will doubtless join us in the hope 
that the second half may prove equally satisfactory. 


Japanese Railways. 


Japan's war with Russia delayed many a pro- 
gressive domestic measure contemplated by the 
Government. Among the most important of 
thes? was the nationalising of all the railways 
of the country. If Japan has known how to 
acquire that which she considered good in 
Western methods, she has also known how to avoid 
that which is bad, and it is the conviction that the 
huge railway “combines” in the United States 


have proyed disastrous to the interests of that nation | 


that has caused successive Governments in Japan 
to decide that the State must become the owner of 
all the lines. This was by no means the policy of 
Japan during the first half of her railway career, 
which dates only from 1872, when the short line 
hetween Tokyo and Yokohama was completed by 
British engineers for the Japanese Government. 
In the years that followed Japan was so keen to 
encourage private railway enterprise, that not only 
were concessions granted to Japanese capitalists on 
the most generous bases, but the Government, 
knowing full well that the private capitalist had not 
a sufficient knowledge to enable him to do more 
than find the money, undertook to construct and 
run some of the railways for the private companies 
until they were able to take over the management, 
and lent to such enterprises all the experience of 
the foreign engineers who were in the Government 
service. But for some years past the name of the 
Japanese railway engineer has become legion, and 
the private company has required but little Govern- 
ment incentive to increase the railway mileage of the 
country. At the present day the Japanese, on their 
own account, construct their lines at a cost per mile 
which is but little more than a tenth of the cost of the 
early lines, and out of its complete system of just 
under 6000 miles, over 4000 are in private hands, 
and the private capital involved is no less than 
£21,000,000. It says much for the recuperative 
capacity of the Japanese when so bold and expen- 
sive a step can be taken so soon after a war which 
has drained the country of ready money. It is 


estimated that the purchase of existing private | 


lines will involve a cost of £5,000,000 to the State, 
the purchase being based on twenty times the 
average profits of these railways during the three 
yeus immediately preceding the war. The present 


| Motor Vehieles and Motors; their Design, Construction, and 


| 


Minister of Finance, Mr. Sakatani Yoshiro, main- | 
tains that there will be no shock to the financial 
market if five years are allowed for the taking over 
by the Government of all the private railways. 


Greater Britain and Preferentialism. 


Av the sixth “Congress of the Chambers of 
Commerce of the Empire,” the following resolution | 
was put by the Canadian delegates, and carried by 
105 votes against 41 dissenters and 21 neutrals : 
“This Congress urges on his Majesty’s Govern- 
ment in the United Kingdom and in the various 
Colonies and Dependencies, the granting of pre- 
ferential treatment in their respective markets on a 
reciprocal basis, each to the other, believing that 
thereby the bonds of union will be strengthened and 
the British Empire largely freed from dependence 
on foreign countries for food and other supplies. 
And that this Congress urges on the Government 
of the Empire that they treat this matter as of 
present importance, and that each organisation 
represented at this Congress pledges itself to press 
their respective Governments to take such action at 
the Colonial Conference of 1907 as will give effect 
to the principle advocated in this resolution.” The 
importance of so pronounced a verdict by the 
representatives of the men who carry on the trade 
of the Empire cannot well be over-rated, yet at the 
same time the discussion which took place before 
the resolution was put to the vote, showed not 
only that of the minority, comparatively small 
as it was, individual opponents were whole- 
hearted in their opposition, but that in some very 
important instances our Possessions were divided 
against themselves on this very vexed and vital 
question. Especially was this the case with India 
and Australia, where opinions appear to be as 
hopelessly opposed to each other as in Great 
Britain. Canada voted solid for the resolution, and 
jenthusiasm was very great when it was passed. 
| As far as Great Britain is concerned there were but 
ifew of the big engineering centres in favour of 
preferentialism. Birmingham, which of all places 
one would have expected to “plump” for prefer- 
entialism, voted neutral, as did also London, Leeds, 
and Cardiff, while Manchester, Oldham, and Sunder- 
land opposed the resolution. 








The Trades Disputes Bill. 


Emprnoyers have been led to expect so little and 
to fear so much in relation to the Trades Disputes 
Bill that they will not have been surprised by the 
announcement that the Attorney-General proposes 
to concede everything to the trades Unions. He 
has himself handed in an amendment which will 
make Clause 4 of the Bill of 1906 read as follows :— 
“An action against a trade union or against any 
members thereof on behalf of themselves and all 
other members of the trade union for the recovery 
of damages in respect of any tortious act alleged to 
have been committed by or on behalf of the trade 
union shall not be entertained by any Court.” 
| We have a vivid recollection of the speech of the 
Attorney-General on the introduction of this 
measure, when he asked the House ‘not to create 
privileges for the proletariat.” It now seems that 
the trades unions are to be singled out for a protec- 
tion which is not extended to any other class of 
persons in the United Kingdom. But there is one 
other comment which must be made upon this 
proposed amendment. It makes no mention of 
employers’ associations. It was always under- 
stood, when this measure was before the House on 
second reading, that the labour representatives had 
no objection to associations of employers being 
treated on an equal footing with trades unions. 
In preparing the new amendment, this would seem 
to have been overlooked by the Government. That 
those who express the interests of employers in the 
House are fully alive to this is evidenced by the 
fact that an amendment is to be moved, in order to 
have some such words as “ or against an association 
of employers” being added to the clause. 
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Working by Steam, Oil, and Electricity. VolumelIl. By 
W. Worrpy Beaumont. London: Archibald, Constable, 
and Co., Limited. 42s. net. 


Mr. Beaumont’s first volume haviag met with so ready 
an acceptance, and the motor car industry having deve- 
loped in such a phenomenal manner during the past six 
years, it is not surprising that a second volume has been 
issued. In the introduction to this volume the author 
remarks that the distinguishing feature of the develop- 
ment of the automobile since the appearance of the first 
volume is the enormous increase in the power with which 
it is now possible to furnish a vehicle weighing not more 








than a ton. This, he thinks, has been the outcome of the 


construction of the voiturette and the racing car. It is 
worth while recalling that in 1900 the most powerful cars 
were the 12 horse-power Mors racing car, 16 horse-power 
Panhard and Levassor, 18 horse-power Peugeot, and 


| 24 horse-power Cannstadt, and the greatest average speed 
|over the 150 miles course at Nice was 36°6 miles by a 


Panhard. The racing car of to-day, with a body carrying 
only two seats, has engines varying between 60 and 120 
horse-power, and has reached as much as 80 miles per 
hour. With regard to the commercial vehicle, Mr. Beau- 
mont considers it improbable that any very long-continued 
commercial success will attend the use of the very heavy 
motor wagon for conducting a heavy regular goods service 
“between any two or more places.” He looks to the 
railways, tramways, or plateways as being the most suit- 
able for such conditions. In the above remarks the 
author refers presumably to the heavy steam wagons and 
trailers which are now operating in conformity with the 
new Local Government Board Regulations. The vehicle 
for moderate weight and moderate, or even low speed, will 
be the commercially successful vehicle, and the tractor with 
its slow-speed engine, heavy boiler, enormous and heavy 
gear, its train of wagons, is, according to Mr. Beaumont, 
not the precursor of this type of vehicle. Obviously not. 
The few years that have elapsed since the introduction cf 
self-propelled road vehicles have sufficed to show that 
engines of comparatively small size but running at high 
speed, and boilers in which a large amount of heating 
surface is concentrated into a small cubic capacity, can 
be successfully operated. The question at the present 
moment which is foremost seems to be: Up to what 
weight can the internal combustion engine be com- 
mercially successfully applied to motor vehicles, and, with 
the price of petroleum spirit constantly rising, what effect 
will the enhanced cost of running thus produced have cn 
the subject? This is an increasingly important side of 
the problem from the commercial vehicle point of view. 

The first twenty chapters of this volume are devoted to 
descriptions of many of the best-known types of motor 
vehicles. Chapter XXI., dealing with radiators and 
water-cooling requirements, will be found one of the mest 
useful and instructive in the book, for there is a remark- 
able diversity of practice amongst motor car builders, 
probably due to the want of information on this important 
subject. One of the commonest sources of trouble with 
the petrol omnibus seems to be the radiator, or rather, 
perhaps, the want of sufficient cooling surface, when 
these vehicles are standing, or even moving slowly, as 
they are frequently required to do, owing to the exigencies 
of traffic, and when ascending inclines. Craddock found 
that hot water in tubes moved at 40 miles per hour lost 
heat at twelve times the rate of tubes in still air. At 
6°65 miles per hour the required combined gill and tube 
surface should be, say, 8 square feet per brake horse- 

wer. Even with the assistance of fans for driving air 
through the cooling surfaces, it is questionable whether 
many of the motor omnibus builders allow anything like 
sufficient cooling surface. In the Hereford trials last year 
the cooling surface of the radiators varied between 2°3 and 
9 square feet per horse-power. Mr. Beaumont throws no 
light on the question of air cooling applied direct to the 
engine. Lanchester adhered to this system long after 
almost everybody else had given it up as unsuited for 
touring purposes, but he has now gone over to the 
popular practice of water cooling. Air cooling is, how- 
ever, not without its advocates even now. 

Crank shafts and axles are dealt with in Chapter XXII, 
and the author states that generally crank pins should be 
larger than in common practice, even though this may 
increase the weight of the big end of the connecting-rod, 
which might, however, be made narrower for the 
increased diameter. With regard to live axles, it is 
pointed out that these should be much larger in diameter 
than is apparently necessary to meet the combined 
bending and torsional stresses, because the stress at 
every part of the bending locality of the axle is changed 
from tension to compression, and vice versd, each revolu- 
tion. Although the resultant loss of life following the 
fatigue brought about by this rapid alternation of stress 
cannot be accurately estimated, it must be allowed for. 

In Chapter XXIII. Mr. Beaumont contributes interest- 
ing information on power, speed, and tractive effort, and 
he remarks on the enormous addition brought about in 
the power obtainable per pound weight of engine, chiefly 
as the result of speed trials. For instance the engines 
fitted on large racing cars have been built weighing only 
131 Ib. per horse-power. The weight of water-cooled 
engines of the types in general use is from 20 lb. to 22 Ib. 
per horse-power. Chapter XXIV. treats upon the im- 
portant subjects, vibration and turning effort, and 
contains some ingenious diagrams representing the 
frequency of repetition of the working strokes, which 
enable the designer to estimate the comparative regu- 
larity and comparative value of the turning effort. Frcm 
these the designer can also follow very clearly the effects 
of different sequences of firing in multi-cylinder petrol 
engines. Attention may be called to the diagram ofa 
five-crank engine with cranks equally spaced at 72 deg. 
With a sequence of firing as shown, namely, 1, 3, 5, 2, 4, 
there is regularity and continuity of effort; all firing 
strokes overlap during one-fifth of their stroke. Chapters 
XXV. to XXX. are largely occupied with descriptions of 
various types of heavy vehicles propelled by steam cr 
internal combustion engines, some of which are already 
practically obsolete. In Chapter XXXI. engine dimen- 
sions, piston displacement, and mean pressure are dealt 
with, and instructive tables are reproduced, serving to 
illustrate the remarkable diversity of practice in 
the number and size of cylinders employed in relation to 
the horse-power developed. The heat losses in water 
jacketing are shown to vary very considerably. For 
instance, if we take two engines of equal horse-power, 
one with a single cylinder and the other with two 
cylinders, run at similar speeds and with suitably pro- 
portioned cooling systems, it is shown that the heat loss 
with the single cylinder is less than with the double 
cylinder, because in the latter case there may be about 
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20 per cent. more area exposed for the same time to the 
same temperature differences. Chapter XXXII. is 
devoted to overturning and skidding, and a diagram is 
reproduced showing the critical speeds of cars on road 
curves of different radii. On the subject of side-slipping 
and skidding the author does not offer any definite 
mathematical treatment, but confines his remarks to 
some of the more prevalent causes of these troubles, 
such as unequal. braking effects, unequal adhesion due to 
varying road surfaces. 

Chapter XXXIIL., on: carburetters and carburation, is 
full of useful information,for designers of petrol motor 
ews. Many of the best known and most successful 
carburetters are described and_ illustrated, such as the 
Longuemare, the Chenard-Walker, the Rover, but no 
formof apparatus for vaporising the heavier oils is shown. 
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bined petrol electric cars been sufficiently encouraging to 
lead to the construction of such cars in numbers. 

The volume is admirably illustrated and copiously 
indexed, and quite a necessary work of reference in all 
motor car works. 








THE ROSE EN SOLEIL. 


In these days, when the internal combustion engine is 
competing everywhere with the steam engine, and is in the 


| popular mind indissolubly associated with speed, it is 


pleasant to find that steam is able, when given equal chances, 
to give a very good account of itself. 

In the motor boat trials held at Liverpool some time ago 
the small vessel we are about to describe beat all her com- 
petitors, and attained the highest speed of any steam- 






































OIL BURNER FOR THE STEAM LAUNCH ROSE EN SOLEIL 


The author has only a few words on this subject, and 
states that the most recent forms in use show that the 
formation of a paraffin mist is the most important 
function of the apparatus, and that a warming of the 
chamber wherein the liquid is converted into a fine spray 
or mist is necessary to keep the latter from condensation. 
He impresses the necessity of placing the apparatus as 
close as possible to the admission valves, and above 
rather than below them—a remark which would appear 
to apply equally to petrol carburetters. 


In Chapter XXXIV., on electric motor vehicles, the 
author remarks that no great advances have been made 
since the first volume was published. Although there has 
been slow and steady improvement in the design and in 
the results obtained with secondary batteries, no radical 
change has been made; nor have the results of com- 





propelled boat of her size afloat. She is the Rose en Soleil, 
and was built and engined to the order of Lord Howard de 
Walden, by Simpson, Strickland, and Co., of Dartmouth. 
She measures 40ft. long overall, with a beam of 5ft.. The 
hull was built in 1904, and was originally meant to be fitted 
with petrol engines. Thé material used in its construction 
is nickel steel of very light scantling. ‘There is no keel 
proper, but only a double angle keelson carried right fore and 


| aft, together with engine-and boiler bearers. - This form of 


construction has been proved to be-perfectly strong, and no 
need has been found for internal girders such as we i 

on some of the petrol-engined. steel racing boats last year, 
and in the case of. the. Rose no weakness.-kas shown 
itself, although she has been through exhawStive trials and 
two races of 20 miles in length during the: eight months. 


The craft is interesting as being théonly steam. 40ft.’ 
| racing boat that has hitherto been built jn this Gountry, and 
we, therefore; present a rather full aceountof her machinery. 
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The engines consist of a pair of four-crank quadruple expan- 
sion engines similar in design to those illustrated and 
described in Tor EnGivrer of August 9th, 1901, and they 
run at about 780 revolutions per minute. They were built 
under the company’s ‘‘Cross’’ patent, and are very light 
and compact for the power which they develop. A valve 
gear is fitted between each pair of cylinders, the two valves 
being driven off a common crosshead by a single pair of 
excentrics, The diameters of thecylinders are 3in., 5in., 74in., 
and llin., and the stroke is 44in. The starboard engine only 
is fitted with reversing gear, which is of the ordinary Stephen 
son link type, the port engine being stopped when it is 
desired to go astern, an arrangement which has been found 
satisfactory for manceuvring purposes, and complies with the 
conditions of the British International Cup, for which the 
Rose was built to compete. The crank and propeller shafts 
and the piston and connecting-rods are made of nickel steel. 
The reciprocating parts have been made as light as possible 
by boring-out rods, &c., and have 

also been carefully balanced in 

irs. The main bearings, crank- 

pins, and all other working parts 

are of ample surface, and the 

brasses are lined with white metal. 

The crank-pins have centrifugal 

lubricators, and the oil pipes to all 

working parts are taken from one 

box which stands above the top of 

the cylinders, and is attached 

thereto. There is a small cock 

and visible drip to each pipe. 

The port sy age drives the main 

feed pumps by worm and wheel, 

and there is, in addition, on the 

starboard side, a small auxiliary 

pump for feed purposes. During 

the many steam trials which have 

been made with the boat, the 

engines have, we are informed, 

never given the slightest trouble 

of any kind, always running per- 

fectly cool. 

The boiler, which is shown 

below, is of the water-tube type, 

of a somewhat unusual form, with 

a large upper steam drum and a 

smaller water drum, with tubes 

of gin. diameter. This has been 

found, under the conditions given, 

to work exceedingly well with a 

pressure of 350 1b. per square inch, 

and has not been the cause of the 

least anxiety. One of the most 

interesting features in connection 

with the steam supply will ke 

found in the method of firing. 

This, as will be gathered from 

the drawing, is a liquid fuel 

system, ordinary Royal Daylight 

oil being employed. The appa- 

ratus in use is manufactured by 

the Lune Valley Engineering 

Company, of Lancaster, under 

Kitchen and Perkins’ patent. An arrangement of one 
of the burners, there being four fitted, is shown in the 
accompanying illustration, by reference to which its con- 
struction and working may be followed. The oil passes to 
the burner by the pipe P, and being vaporised by the 
coils C, issues in the form of a gas from the jet or 
nozzle A, where it is lighted. The jet impinges on the 
inverted dome-shaped deflector, over which it spreads ina 
thin film, taking up exactly the right amount of air for com- 
plete combustion, and producing, when full on, an intensely 
white, hot, smokeless flame. The flame is regulated by the 
needle D; which projects through the nozzle and is operated 
by a hand leyer-as'$hown. The vapour generated from the 
iol is not heated to sufficient temperature to cause the coils 
to carbonise} so that provision for cleaning the vaporiser has 
‘been found to be unnecessary, some of these burners having 
been at work as long ag six years without having been 
removed. from the boiler casing -for cleaning or even- inspec- 
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tion. It will be seen that, whenever the burner is regulated 
for the size of flame required, the needle performs a clearing 
action in the nozzle, which prevents the nozzle from becom- 
ing stopped up, the source of considerable trouble in most 
paraflin burners. This system, both during the trials and 
when racing, has been found to answer admirably, and has 
never caused any trouble, and the builders admit that 
a large part of the success of the boat is probably due 
to the successful working of this part of the installa- 
tion. As already stated, four burners are fitted, each 
controlled by a small lever in front of the casing, marked 
F in the drawing. The fuel is carried in two large copper 
tanks, each holding approximately 50 gallons, one just 
forward of the boiler and the other right aft. The fuel is 
pumped from the tanks by means of a small reciprocating 
pump M into a receiver H, which is fitted with relief valves, 
set to agiven pressure. As soon as the pressure to which the 
valves are set is exceeded, the surplus oil flows back to the 
supply tank. Steam can be 


quarter ofan hour fromallcold. Fresh water is carried in two 





| 


| 


'extra weight or siz2 prove commercially remunerative. 


raised to 350 1b. in about a! 


supply tanks J, and there is enough of this and of oil to last | 


for something over a 40-mile run at full speed. 


| the average tractive force being 31,335 1b. as against 31,379 lb, 


The condenser is of the Ljungstrém type, made by Simp- | 


son, Strickland, and Co., and, as illustrated, is very small for 


the large amount of steam it has to deal with; it gives a | 
The total weight of the boat, com- | 
| sub-divisions based on wheel arrangements, the first point of 


working vacuum of 2lin. 
plete, with fuel and water on board, is just over four tons. 
As already mentioned, this boat took part in the recent 


| while the average weight, exclusive of tenders, was 83 tons 


tractive power of 22,206 lb., an average grate surface of 
29 square feet, the average weight, exclusive of tenders, being 
60 tons. Contrasting these figures with the average given in 
the 1903 returns, the tendency towards larger types is 
strongly marked. The average grate area has increased 
by 2 square feet, the average tractive power by 690 Ib., and 
the average weight by 3 tous. The numerical increase is 
2803. The four-cylinder compounds number 1968 as against 
1953 in the preceding year. The tendency in this case is 
towards a reduction in size, for while the average tractive 
power is 31,896 Ib. as against 30,551 1b., the average grate 
surface has been cut down from 50 to 48 square feet, and 
average weight, exclusive of tenders, from 99 to 93 tons. This 
seems to indicate that traisatlantic megalomania in locomo- 
tive design has had its day. _.There is, of course, no special 
merit in lavish weight or ungainly dimensions, unless such 


While the four-cylinder compound engine shows only a slight 
increase in total numbers, with a marked. dimensional 
decrease, the two-cylinder compound seems to be regarded 
more favourably. The numbers increased from 849 to 932, 
Average grate area remained constant at 37 square feet, 


in place of 82 tons. 
Regarding these three main classes, each according to its 


interest is the popularity of the 4-4-9 pattern, with four- 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of ou, 
correspondents ) 


THE LATE MR, F. W. WEBB 

Sir,—In the discussion on this subject which you have set jn 
motion there are, | take it, two questions open to debate. The 
first, ‘‘ Were the Webb three-cylinder uncoupled compound loc 
motives so successful as to be worthy of perpetuation?” and the 
second, a double question, propounded in your leading\article of 
June 29th, ‘* What is the actual value of the advantage gained by 
the suppression of coupling-rods, and how can this advantage be 
secured /” 

On the first question a unanimous verlict has been rendered by 
the locomotive engineers of the world. ‘Throughout modern Jo.- 
motive practice it is obvious that compound locomotives are grow- 
ing rapidly in favour, but no designer has ever imitated or 
developed Mr. Webb’s uncoupled system. 

If we are to believe with your correspondent, ‘ F. A. L.,” that 
this was ‘‘ the most successful and most economical type of locomo. 
tive ever built,” we must necessarily conclude tiaat all other loco. 
motive builders have suffered from the most extraordinary blind. 
ness or prejudice. It is surely inconceivable that in the struggle 
for perfection a type of locomotive having really great advantazes 
should have been neglected by everybody. 2 

For my part, I believe that Mr. Webb performed valuable 
services in showing that compound cylinders could be economically 
used on a locomotive, but that his three-cylinder uncoupled type 
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coupled drivers and leading 
The number of these 
in service is 11,258, as against 
11,583 in the preceding year. 
The numerical decrease points 
tothe fact that light engines 
of this type are going to the 


bogie. 


wall—we should 
heap. 


Say, scrap- 


surface 1266 as against 1234. 


the ‘‘Consolidation’’ pattern 
—2-8-0—with a single pair of 


should outnumber the 4-4-0 
pattern. The numbers re- 
ported in the 1904 return 
amount to 10,258, an increase 
of 1418 on the total in 1903. 
Here there is an all-round 
increase in size, the average 
increases _ being : —- Tractive 
power, 30,323 to 31,692: grate 
surface, 38 to 40; and weight 
from 72 to 75. The 4-6-0 
pattern ranks third in point of 
numbers with 8450 engines, as 
against 7927 in 1903. A slight 
tendency towards increased 
size is to be noted in regard 
to this class. The only other 
types running into four figures 
are the six-coupled locomotives 
without leading or trailing 
wheels, which number 4764 as 
against 4192, and the six- 
coupled locomotives with single 
leading wheels, which have 
increased from 4991 to 5168. 
Passing rarities among single- 
expansion engines, we would 
note that the single-driver 
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BOILER OF THE ROSE EN SOLEIL 


races at Liverpool, arriving first in the 20-mile race on the 
first day, but was disqualified, owing to going the wrong 
side of a mark. On the second day she again came in easily 
first. saving her time off all her competitors, and doing 20 
miles in just over 47 minutes, while in the ‘‘ flying mile ’’ 
over the Admiralty measured nautical mile off Crosby she 
was credited with a speed of 27°29 knots, but it should be 
stated that this was a single run, with a slightly favouring 
tide. The makers do not claim this speed for their boat, nor 
do they claim that she is as fast as many petrol-engined boats 
that have been built. There is no doubt, however, that she 
is..by a long way,. the fastest steamboat of her size afloat, 
while her reliability should enable her to continue to give a 
good account of herself. 

We give four views of her, two under way and two at rest. 
In the former the wash-cloths are raised. It was found, in 
the preliminary experiments, that these were an essential 
feature of this type of boat; as with a side wind the light spray 
raised by the boat came inboard, and evaporated on the 
boiler, thereby filling the whole place with steam. The wash- 
cloths are, of course, lighter and more easily moved than a 
more permanent type of.screen would be, and they serve 
their purpose very well. 





NOTES ON A CENSUS OF AMERICAN LOCO- 
MOTIVES. 


Wuite the returns issued by the Inter-state Commerce 
Commission—which sits at Washington, and is supposed to 
control American railway systems—are in many respects 
inferior to the returns issued by the Indian Government, 
they are undoubtedly superior in regard to the information 
supplied as to types of locomotives. As our readers will 
remember, the American return provides for three main 
classes-—hased on expansion, whether single, two-cylinder, 
compound, or four-cylinder compound—and all possible sub- 
divisions depending upon the arrangement of leading, driving, 
and trailing wheels. 

A total of 46,146 locomotives are covered by the returns; 
while 597 are regarded by the railways making the report as 
not capable of classification. The single-expansion locomo- 
tive is, of course, supreme, the increase of this type alone 
during the 1904 fiscal year being practically equal to the total 
number of compound engines in service. There are, in 
all, 43,246 single-expansion engines, having- an average- 


engine, which still does good 
service on many British lines 
is almost extinct. - The 4-2-2 
pattern does not exist. The 
4-2-0 pattern has fallen in 
numbers from ten to seven, while two of the 2-2-2 pattern 
form a very restricted class. Of engines with curious 
groupings of wheels we would include the 2-6-6 pattern, 
whici in its way seems to have secured popularity, Whereas 
in 1903 this pattern was represented by 18 engines 
averaging 25,571 lb. tractive power, with 56 square feet of 
grate surface and 2337 square feet of heating surface, and a 
weight cf 74 tons, in.1904 there were 49 engines of 
this class averaging 35,647, lb. tractive power, with 73 square 
feet of grate surface and 3280 square feet of heating surface: 

The most numerous *¢lass among the four-cylinder com- 
pound locomotives was -the,2-8-0 pattern, which numbered 
765 as against 851 in the.preceding year. . The survivors are 
generally of a smaller. pattern. -~Next come the 2-6-0 
patterns, whose numbers and size remain constant. 

The chief increase among thé two-cylinder compounds is in 
regard to the 2-8-9 pattern, whieh has increased in numbers 
from 317 to 376. Except_in, regard to. weight, the average 
figures indicate no marked ‘change in regard to this type. 

So much for a locomg@tive census.as-such. It serves to 
show concisely the gener& trend of fashion—faghionsmadelled* 
on experience—in Amerigan locome¢tiye design. -That such 
a census is desirable oe countty* is, we suppose, incon- 
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testable. So far as immé@@igte needs go no financial demand 
exists, and: anyone wellgagquyainted with British railway 
systems could compile fai Tiasies as to,numbers of each 
type in use, although perhaps not as to average leading dimen- 
sions. But if such returns were officially collected at 
definite intervals, these figuves; coupled with returns as to 
train weights and speeds, would tell to posterity the history 
and scope of earlier types of British locomotives. We ought 
not to continue to estimate posterity at the low value of the 
Irishman in the storys:,. Our grandchildren will want to 
know far more about the -history:and economics of railway 
administration than is now, on record. Pleas for further 
statistics are at present met.with an outcry as to the expense 
and inutility involved. Statistics of locomotives*would not 
involve much in the way of expense. The present utility of 
a census for the present year, of grace would be ‘nil.+: But 
given the figures for a series of such years, no question; as=to 
utility could arise. In them,could be traced*the incréase in 
weight and size of six-coupled goods engines, the rise and fall 
of the single driver, and the, growth of the employment of 
the four-coupled bogie express engine. These are all mitters 
of moment, and all form at present unwritten engineering 


The average tractive 
power is now 14,378 as against 
14,077, the grate surface 21 as 
against 20, and the heating 


Next in point of numbers is 


of engine was not suitable for general use. The development of 
the four-cylinder compound locomotive offers an interesting 
parallel, The first two engines built by Mr. de Glehn in 188} for 
the Nord were uncoupled, the two high-pressure cylinders driving 
one axle and the two low-pressure cylinders another. It was 
found necessary to add coupling-rods, and with this change the 
de Glehn type engine has found the widest favour. 

Theoretically it is desirable to do away with coupling-rods, but 
so far in practice the gain has been more than counterbalanced by 
the disadvantages involved. ‘The actual loss by friction introduced 
hy the coupling-rods has never, so far as-I know, been definitely 
measured, but it cannot be really large. Professor von Borries, jn 
‘* Kisenbahn Technik der Gegenwart,” gives the total- mechanical 
efficiency of a locomotive as from 90 to 93 per cent., depending on 
the speed. That is, 7 to 10 per cent. of the power produced is 
absorbed by the internal friction. As this includes the friction of 
the reciprocating parts, of the connecting-rods, and of the axles in 
the boxes, it seems safe to say that the actual friction of the 


leading wheels oe - coupling-rods does not exceed 2 to 3 per cent. of the total power in 
coupled driving wheels. Ina] er en ee locomotive. The gain of this 3 per cent. would be 
very short time this class | worth working for if it did not involve the loss of an important 


advantage. One of the greatest advantages of a multi-cylinder 
engine for high-speed is that the inertia forces of the reciprocating 
parts can be made very largely to balance each other, but to effect 
this the two driven axles must be coupled, or all the cylinders 
must be connected to the same axle. Your correspondent 
““F, A. L.” points out that the Webb compounds gave trouble 
because of ‘‘the enormous inertia of the low-pressure” reciprocating 
parts. If the engines had had coupling-rods this inertia could 
ave been largely balanced by the inertia of the high-pressure 
reciprocating parts, and a smooth running engine produced. In 
the case of a compound having cylinders connected to two axles, 
and designed to divide the power equally, the coupling-rods serve 
merely to keep the axles in step and to transmit the inertia forces. 
Under these circumstances the friction should be considerably less 
than with a two-cylinder four-coupled engine, where, as we have 
seen, it is not excessive. 

Your suggested type of four-cylinder compound, with a high and 
a low-pressure cylinder driving each of two uncoupled axles, could 
not be self-balanced, and would, inaddition, suffer from an unequal 
distribution of power on the two sides. The coupling-rod is so 
firmly established in use, if not in favour, that to shake its position 
very definite evidence of its disadvantages must be produced, and 
some reasonable means of replacing it devised. 

The growing use of the six-coupled bogie engine-the 4 6 0 
type—seems to make it quite impossible ever to avoid the use of 
coupling-rods. The use of this type of engine is not a fad, as 
your correspondent ‘‘ F. A. L.” seems to imagine, but a perfectly 
logical necessity. 

The locomotive department has to meet constantly increasing 
demands of the traffic department. (rowing traffic and increased 
comfort mean heavier trains. To maintain the timing with 
heavier trains means that the locomotive must exert more tractive 
power. Now the maximum tractive power is a definite function 
of the -weight on the coupled wheels, so that to increase the 
tractive power beyond a certain point, the weight on the coupled 
wheels, or the adhesive weight, must be increased. When 
the weight necessary for adhesion passes about 36 tons, the 
permanent way department demands that this weight be carried 
on more than two axles, and the six-coupled locomotive is 
inevitable. 

All indications point to a permanent use of coupling-rods, and 
they have even been adopted by the designers of the Simplon 
electric locomotives. 


July 9th. LAWrorD H, Fry. 


Sir,—Replying to ‘‘F. A. L.'s” letter in your issue of 6th inst., 
permit me to style myself the same as he does, viz., ‘‘a passenger 
with the locomotive and engineering interest very much alive.’ 
As such I can assure him that I should never dream of accusing an 
engine of losing time when the delay was caused by signa! checks. 
Obviously these have nothing to do with the engine. . Prejudice is 
a word J rather dislike, and | should like ‘‘ F, A. L.” to give it up. 
For prejudice I will substitute ‘‘ want of faith,” and in the case of 
the Webb engines, my want of faith in theni is due to the fact that 
in the enormous mileage I have travelled :behind them, they have, 
when unassisted; often lost time” bacly for no apparent reason 


whatsoever. Such was the case in the-insfance I gave in my last 
letter. The train was an easy ‘one—a ‘“Precedent” would have 


handled it comfortably, and the weather was favourable. . As regard 
‘the curve at Wolverhampton, I-probably know it quite as well as 
‘“F, A. L.” He admitsthere has been troul#e-there, and, I think, 
if he can get at the truth, he will find_thé;compounds were chiefly 
to blame. I‘have never seer’ a “‘* ent” fail there yet, 
though I have frequently been stopped ‘thére with one. 

To my mind, however; the most serious “objection to the Web) 
compounds was the double heading they involved, and I note 
““F. A, L.” leaves this severely alone. This got so bad latterly 
that it became a standing joke in engineering circles that a Webb 
compound could do no good unless it had a simple engine to pull 
it along. Trains don’t get any lighter; yet since Mr. Whale’s 
‘* Precursors” got to work *‘ double heading ” on the London and 
North-Western has practically ceased. “I<admire Mr. Whale’s 
engines, because they combine extreme simplicity with efficiency. 
They do keep time. even in bad weather, and*to, a° busy man this 
means a good deal. : 

You ask, Sir, in your leader of the 2th ult., if the Webb com- 
pounds saved coal’ Many years ago,#wher-these engines were 
discussed at great length in your contemporary Knginerring, | 
teok a great deal of trouble to get2copies “df the Crewe and 
Camden coal sheets. In those days the Webb engines were repre- 
sented by one class only, viz., the 6ft. 6in’ ‘‘ Compounds.” ey 
were sharing the, work ‘with the ‘“‘ Precedents,” and the figures 
showed that they were « good deal heavier in coal than those 
marvellous“ little engines ; they are models of efficiency ; their 
history would” be interesting: reading if it could be written. 
fAtterly the compounds Wére so liberally assisted that I doubt if 
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at. ‘omy mind they should be debited with all the extra coal, 
wages, oil, and capital charges due to pilotage, and if that were 
done | fancy it would be even beyond the facile pen of ‘‘ F. A. L. 
to prove a case for their retention. : . 

In his endeavours to prove that the Webb engines were a suc- 
coss, ** F. A. L.” has to face two very awkward facts. First, Mr. 
Webb, after building the express engines to four different designs 

viz., ** Compound,” ‘* Dreadnought,” ** Teutonic,” and ‘‘ Greater 
[ritain definitely abandoned the three-cylinder system. \ ery 
funny he should do so if they were as successful as ‘‘ I, A. L. 
claims. Secondly, Mr. Whale—who had been head of the running 
department at Crewe right through the compound era, and should, 
therefore, know their capabilities to a nicety—-when he succeeded 
Mr. Webb as chief at Crewe at once resorted to heroic measures, 
and decided to extinguish the type altogether, thereby, | under- 
stand, earning the eternal gratitude of the men who had to work 
them. Now, according to * F. A. L.,” 201 of these engines were 
puilt, and | suppose he will admit they cost a good round sum. 
(nd surely in these days, when economy is paramount, the 
directors of the London and North-Western would demand cogent 
reasons for the withdrawal of these engines. ‘To be a success 
now-a-days an engine must be successful commercially. This | 
contend the Webb engines never were. | am always open to con- 
viction, and if * F. A. L.,” with his intimate knowledge of London 
aid North-Western affairs, can put forward substantiated figures 
proving that the Webb compounds handled the express traffic 
cheaper and with greater punctuality than Mr. Whale’s engines 
are doing, then, and only then, will | admit I am in error, 
Manchester, July 9th. G. DS. 


Sin, It is to be hoped that this discussion will result in bringing 
ot the causes of the rather indifferent success of the Webb com- 
pounds. Referring particularly to the four-cylinder Webb 
compounds, these do not differ, in general engine arrangement, 
from the most approved type of four-cylinder compounds now 
heing built all over the Continent —that is four cylinders all in one 
transverse line, all pistons working on one pair of wheels, and only 
one set of valve gears. The largest express engines in Europe are 
now built with this arrangement, which is unquestionably the :nost 
yractical and all-round successful yet employed. The point of 
fuilure in the Webb design would appear to be in the proportions 
ind small details. Something might be learned from (1) ratio of 
volume, high-pressure to low-pressure cylinders ; (2) ratio, high- 
pressure cylinders to receiver; (3) clearance volume. There is 
plenty of room in these details to learnif the engines proper were 
it fault. The fact that four valve gears were afterwards applied in 
place of two points to error in cylinder volumes, or clse (4) insutfi- 
cient variation in cut-off between high-pressure and low-pressure 
cylinders, It is certainly singular that the most recent and most 
powerful four-cylinder compounds in Europe—those of Belgium 
and Hungary—are built so much like the Webb four-cylinder 
compound that even the same transverse rocking lever between the 
two sets of valves is employed. It can be asserted that the Webb 
engines, with the points 1, 2, 3, and 4 properly cared for, could have 
ranked with those great engines of the Continent which represent 
the last word in the most successful balanced compound locomotive 
practice of the entire world. The Webb ideas were good, but the 
small details appear to have been overlooked. Yet the small item 
of insufficient clearance volume alone is sometimes sufficient to 
explain very bad working in a compound locomotive. Whether 
his machines in their day were perfect or not, Mr. Webb always 
remains as a pioneer of the compound locomotive, while others have 
studiously perfected much which he, possibly enough, overlooked. 
Abroad he will always be esteemed as one of the greatest railway 
engineers of the nineteenth century. For locomotives he was the 
first to adopt the practice of dividing the high-pressure and low- 
pressure engines. Later on Mr. de Glehn followed suit. Had Mr. 
Webb divided his low-pressure cylinder into two he would have 
anticipated the successful feature in Mr. de Glehn’s engine. And 
had he been willing to couple the two pairs of engines he would 
have anticipated the first ‘‘balanced’’ compounds of Europe 
intrcduced by Mr. Henry. All these engines belong to the 
*divided-engine” type. ‘The need for dividing the engines has, 
however, not been proved by experience so far. Present-day 
practice is almost entirely against it. Nor does it follow that Mr. 
Webb's presumed four-cylinder divided engine would have been 
any more perfect than his realised single-driver balanced com- 
pounds unless those points referred to had been arranged to favour 
this. Even though it be stated. the heat value of coal consumed 
per ton-mile virtual by the Webb three-cylinder compounds, it 
will not reveal why those engines were or were not successful. 

In conclusion, it may be pointed out that there are working, 
very successfully, hundreds of compound engines, including one of 
the largest in America, in which the high-pressure and low-pressure 
cylinders ure only connected or coupled by the rails, Duplex 
compound engines of all systems, including the Mallet, do, in 
effect, work on the same principle as the Webb three-cylinder 
compounds, Anyone may note one of the engine groups racing 
slipping of wheels—-while the other group remains stationary. 
The same action of the steam occurs in both systems. Obviously, 
the service conditions of duplex engines are not comparable to 
those of engines with single pairs of driving wheels. 

So far back as November 22nd, 1884*, M. Mallet, inventor of 
the compound locomotive, in a paper treating of the Webb 
three-cylinder compounds, demonstrated by calculations the error 
in the design of these engines, and even at that time, remote in 
the history of compound lecomotives, he revealed the fundamental 
error involved in all compound locomotives having three cylinders. 
This paper was re-read in July, 1890, before the French Society of 
Civil Engineers, aud those who would discuss the Webb three- 
cylinder compounds should first read this highly-instruetive 
memoir, : 

** Questor” will be glad to learn that 2-11 Ib. of inferior Russian 
«yal has produced one indicated horse-power hour in old Russian 
tandem compound locomotives. Italian balanced compounds have 
given an indicated horse-power for 2-14 Ib. But coal value 
expressed in weight is fictitious, and may mean anything. 
“S.ML” refers at length to a very common arrangement for 
regulator handles, especially where balanced valves are fitted. 

July 11th. K. 





Sir,—Your correspondent, ‘“F. A. L.,” misses the point at 
issue in his long letter published in THE ENGINEER last week. He 
does everything but give proof that the Webb compounds reduced 
the cost of hauling trains below that of the simple engines in use 
on the London and North-Western and other railways. That is 
the only test of excellence with which shareholders or managers 
have todo, Of course power to keep time is essential, so essential 
that it need not come into question at all. 

I gather from his letter that ‘“ F, A. L.” is not well up in the 
modern indicator. There is no difficulty whatever in taking dia- 
grams from any conceivable locomotive. Hundreds of locomotive 
diagrams have passed through my hands, and I have reason to 
believe that multitudes of diagrams from Webb compounds exist 
at Crewe. I have never seen or heard of any having been 
published. 

In conclusion, | may say that I knew Mr. Webb very well, and 
the estimation in which he held his own four-cylinder compounds 
was far greater than ‘‘F. A, L.” seems to think they deserved. 

Uswestry, July 9th. QUESTOR, 

—— 
* UNEXPLAINED RAILWAY ACCIDENTS. 

Sin,—I believe it is said by railway engineer experts that derail- 
Ment—-without seeming visible cause—generally takes place under 
excessive speeds or otherwise because of either or a combination of 
three things, 7.7. :— 


* (ienie Civil, Paris. 








| on its outer wheels alone, and finally turn over on its side.” 





(1) The placing of light wagons or carriages between heavy 
coaches ; 

(2) The bad balancing of some of the locomotives and carriages 
and the shifting of the equipoise by oscillation caused by high 
speeds ; and 

(3) The grading of the curves of the lines and the curves them- 
selves not being suitable for high speeds. 

Derailment by any or all of these causes would be practically 
prevented by the deepening of the wheel guard flanges, and why 
this is not generally done is somewhat of a mystery to ordinary 
com non-sense engineers, as if carried out properly, and even under 
the present condition of rails and roads—and<always excepting 
mechanical obstruction, collision, or breakage--it ought to ih an 
almost sure preventive against the possibility of trains leaving or 
‘jumping ” the track at almost any reasonable speed. 

We are sure to be told, of course, that the suggested deepening of 
the wheel guard flanges would bring in increased friction and help 
to make derailment perhaps even more frequent at the points and 
rail crossings, &c.; but, in anticipation of such criticism or excuses, 
might [ point out that the present wheel guard flanges being 


rounded, and the wheel treads themselves being slightly conical, | 





the said guard flanges run practically in air and se!dom touch the | 


inside edges of the rails, unless when rounding a curve on the line 
or when there is tendency to leave or ‘‘ jump ” the track, as in the 
case of the locomotive at Salisbury. By looking at the rim or 
tread of a railway wheel anyone can see at a glance that the fric- 
tional bright point is not so much on the side.of the guard flange 
itself as on the tapered surface of the wheel tread and on the rail 
side of the said flange, it being always brightest at the inside 
corner or angle formed between the wheel tread and the guard 
flange. The guard tlanges or rims are, of course, meant to prevent 
the wheels from leaving or jumping the rails, but if, as at present 
designed, they do not always do this, then surely there must be 
something wrong / 

Is it a fact, however, that deeper and stronger guard flanges are 
actually now being arranged on the large driving wheels of the 
very latest express engines on at least one great main line, though 
not on tke smaller or bogie wheels of the same engines / 


that the old driving wheels were not quite right in respect to their 
guard flanges, and go a long way to reply in advance to any 





criticism on my suggestion of the advisability of increasing the | 


depth of all the wheel guard flanges generally, in order to prevent 
any chance of derailment by ‘‘ ju:mping ?” Might it not, however, 
be pertinently asked, if the railway authorities actually know that 
derailment is possible from any of the three causes above men- 
tioned, why should light fish and other wagons or carriages continue 
to be allowed to be regularly placed between heavy coaches in 
express trains—as in the Midland and Baillieston disasters 
bad balancing is tolerated on fast trains, and -why any kind of 
grading of the curves is not made suitable for the safe running of 
the regular high-speed trains of to-day, as at Salisbury / 
Derailment, even on such lines as the Metropolitan and other 


why | 


local railways, is much more common than is: generally supposed, | 


but the public generally learns nothing about such mishaps unless 
loss of life occur, as in the terrible Midland, Witham, Baillieston, 
aud Salisbury catastrophes. I have made this matter of derailment 


a personal study for a long time, and can, I think, safely say, with- | ‘ - 
| inaccurate time records. 


out fear of contradiction, that on all the main lines there is nothing 
to prevent at least an inch to be added to the depth of the present 
guard flanges on all the wheels, which would make all the differ- 
ence between the possibility of derailment. and. non-derailment 
even under existing circumstances. Of course the Board of Trade 
rules limit the speed of trains when rounding curves on the lines ; 
but who, in the interests of the travelling public, is to be the judge 
of, and who is to check these speeds at particular points / 


by almost a miracle, the express got safely past the fatal curve | 
there, would anyone outside railway circles have ever known that a | 
speed of about 80 miles an hour had been run round a curve that | 


was only possibly graded for trains running round it at about 
half that speed / 

As a matter of course, there will be a Board of Trade inquiry 
instituted both on the Baillieston and Salisbury smashes, but it 
does appear to me, if previous Board of Trade inspectors’ reports 
are any guide, that the public will be told that seemingly every- 


| say the least, purely imaginary. 


thing in regard to the wheels, springs, &c., of the rolling stock was | 


all right before the accidents, and that, although these “acci- 
dents ” are deplorable, they can scarcely be provided against unless 
by more care on the part of the officials of the.trains and in the 
reduction of spéed at particular points, &c., all of which very often 


appears to be more of a whitewashing of the railway authorities | 


than anything else. 

For instance, my previous letter was written just after the 
Baillieston disaster, aud hefore the Salisbury smash occurred, and 
I little thought that my said letter would be published alongside 
of the account of the Salisbury accident, and that what I had 
stated would have received such a fearful confirmation on the 
same day. Since then, however, a Board of Trade inspector's 
report on an accident by derailment in March last has been sent 
me from Liverpool, and in this report I find it distinctly stated 
that no kind of super-elevation of one of the lines on the curve in 
question was permissible, and that nothing could practically pre- 


| stated to have been 14,962 B. Th. U. estimated. 


vent another si:nilar derailment from occurring buta few trifling | n= 
| 14,962 for the coal as used, and since there was, of course, some 


alterations at the points, and the reduction of speed at that point 
to not more than 10 miles an hour. After.a most careful study of 
the details of the line, as described by the said inspector, I am 


clearly of opinion that had the guard flanges of the wheels been | 


deeper, no such accident could possibly have occurred ; but appar- 
ently it never occurred to the mind of the inspector that the mere 


deepening of the wheel guard flanges would have positively pre- | 


vented the wheels from leaving the line. All that ] have read, as 
having been stated by railway engineers of standing, and others, 
since the two most recent disasters, only bears out what I have 
stated ; and it is to be hoped, in the interests of the travelling 
public, that the whole subject will now ve thoroughly investigated 
and ventilated, before any more lives be sacrificed. 

Brondesbury, London, N.W., JAMES: KEITH, 

July 11th. Assoc. M. Inst. C.E., M. Inst. Mech. E. 





Sin,—Mr. James Keith, page 19, refers to two accidents, 
namely, at Cudworth on the Midland, and Witham on the Great 
Eastern, as ‘‘ unexplained.” - He appears to be under. thé”impres- 
sion that ‘‘a fish wagon” was the cause of the Cudworth case, 
but this was not so. The fact was that the mail train was running 
in perfect order at a reduced speed through*#dense fog, when the 
Scotch express following on the same set of rails?ran:past all the 
signals at danger and dashed into the rear of. the previous train. 
The accident was due to fault of the driver.of the leading engine of 
the second train, and he was discharged: from the service for 
failing to stop when he could not see the signals. There was 
nothing ‘‘ unexplained ” in this case. 

At Witham, the engine left the line at the exact spot where three 
platelayers were at work doing repairs to the ‘‘crossing.”.. They 
had removed keys, and done far more than they should have done, 
without having a Hagman out to reduce the speed of the train to 
fifteen miles an hour. The whole of the facts were not known at 





first, and a verdict of accidental death was returned, but after- | 


wards the true state of the road was ascertained, and all three men 
were very properly discharged from the service.~ ~ - “5 

Mr. Keith suggests that the ange could be made deeper on the 
wheels, but Iam not in favour of a deeper flange, and no flange 
could have prevented the Cudworth or Witham accidents. 


After every accident some theories are put forward in the daily | 
papers, as, for instance, a quotation in the Da‘/y Mai? of the 9th | 


inst. suggests that an engine was caused ‘‘ to travel for some time 
c r There 
is no doubt that an engine and train in the most perfect condition, 


running on the most perfect permanent way, will leave the line ata | 





curve if the speed of the train is too high for such urve ; but the 
engine is not thrown over on its side in the way mentioned in some 
daily papers. 

The flange of a railway wheel, even when standing at rest, can 
be forced up on to the top of a rail by pressure. ‘To prove this I 
placed a screw-jack between a platform and the outside of a wheel 
of a very heavy vehicle, and with the jack the flange of the oppo- 
site wheel was forced on to the top of the other rail; no matter 
what be the weight on the wheel, the flange can be pushed up on 
to the top of the rail by side pressure. When a train in perfect 
order is running at too great a speed round a sharp curve, enough 
side pressure can be brought to bear against the flange of the 
‘‘outer” front wheel or wheels to cause them to be raised up upon 
the top of the rail, and about 4ft. to 5ft. beyond the wheels fall 
down on the wrong side of the rail. During the past forty years 
I have examined many of the cases of “ running off,” and always 
the cause bas been as stated. 


Leicester, July 9th. CLEMENT E, STRETTON, 


THE COMMERCIAL ORGANISATION OF ENGINEERING 
FACTORIES. 


Sin, -In reply to the criticism of your correspondent, Mr. 
Horsnaill, respecting my remarks on the ‘‘Time Slip” for the 
collection of time charges in the machine shop, &c., I will say 
there is no question of returning to obsolete and discarded prac- 
tice, as he so unreservedly declares, In fact, all the alternative 
methods referred to in the article under notice represent present- 
day practice in the cost systems of most engineering factories in the 
country, and adherents to each particular method are not difficult 
to discover. In this, as in all questions affecting factory organis:- 
tion, local peculiarities and surroundings must define and control 
the modus operandi. 

Your correspondent associates accuracy of records with the 
time recording clock, and sweeps all other methods before him as 
utterly and hopelessly unreliable. By that act he denounces the 
time recording systems of many of our best known and eminently 


If this be the case, does it not appear somewhat of an admission | Successful engineering firms, and pays very scant consideration to 
the experience and ability of those responsible for the accounts 


organisation. 

Admittedly, jobs of short duration, which may interrupt the 
work going forward on bonus notes, are harassing to the foreman 
and his deputies, but Mr. Horsnaill does not so completely meet 
the difficulty as he would have you believe. The periodical visits 
to the card recorder are, in a large or scattered department, the 
cause of much lost time and spoiled work, as actual experience 
will prove ; and one cannot advocate the employment of this 
machine, except under the circumstances mentioned in paragraph 2 
ofthe article under review. Otherwise complaints of wasters 
due to the workman being absent while his machine is unattended, 
and of lost time caused through “visiting” on the pretence of 
stamping the job card, become too frequent to be permissible. 

But there is one redeeming feature in Mr. Horsnaill’s letter—he 
concedes that an alert and energetic foreman will make falsifica- 
tion difficult. Undoubtedly so, and with the assistance of two or 
three smart sub-foremen, the work of a large department is carried 
out very satisfactorily, and with little cause for complaint of 
HENRY SPENCER. 
Preston, July 7th. 


THE SALISBURY ACCIDENT. 
Sir,—This deplorable railway accident is again raising a hue 
and cry against the supposed danger to derailment when a train 


uct | is going round a curve at high speed. This outcry is very regret- 
Had not the fearful smash occurred at Salisbury,’ and had, say, | ” 


able, for such unpractical suggestions as ‘‘ high speeds,” ‘‘ high 
centre of gravity,” and ‘‘ oscillation” being predisposed to-cause 
derailments, may have the tendency not only to bias the mind of 
those inquiring into the cause of the accident, but also unnerve 
the travelling public—to say nothing of the locomotive drivers 

as to the possibility of a danger in railway travelling, which is, to 
As one who has been connected 
in experimenting with riinaway vehicles on grades, I emphatically 
deny that high speed plays any part whatever in causing the wheel 
to derail ; indeed, with the train and permanent way in good con- 
dition only two kinds of accidents can take place :—(a) The per- 
manent way may burst ; (/) the train may capsize. When either of 
these occur, then and then only can an accident be attributed to 
excessive speed. To assume that the wheel can leave the rail is to 
advance a theory which is opposed to practice ; as a matter of 
fact, a vehicle can go safely round a curve at a high speed when it 
would otherwise derail for obvious reasons if an attempt was 
made to make it go round at a slow speed. It is fortunate for the 
travelling public that such is the case. JOHN RIEKIE. 

Argaith, Dumbreck, July 7th. 





DAVIES BOILER. 


Sir,—In THE ENGINEER of July 6th, page 20, a reference occurs 
to a boiler test by myself in which the calorific value of the coal is 
This is slightly in 
error. *-The calorific value was determined by Bomb calorimeter as 
slight.degree of moisture, this figure appears to be correct for the 
coal—Nixon’s navigation. W. H. Booru. 

25, Queen Anne’s-gate, July 9th. 





INTERNATIONAL MINING CONFERENCE, 1908.—A representative 
gathering of delegates from mining and allied institutions in 
different parts of the world was held in connection with the third 
International Colliery Exhibition which recently took place at the 
Agricultural Hall. The business was to consider the advisability 
or otherwise of organising an International Mining Conference to 
discuss subjects of international interest, especially the unification 
of statistics, the prevention of accidents, and technical mining 
matters generally. It was unanimously ‘resolved to hold such a 
Conference in connection with the fourth International Colliery 
Eshibition in 1908. An Organising Committee was elected, with 
Mr. Greville Montgomery as chairman and Mr. Allan Green- 
well as secretary. Promises of representation and assistance have 
since been received, amongst many others, from the Directeur- 
Général des Mines, Belgium ; Comité Central des Houilléres de 
France ; Association des Ingénieurs Sortis de l’Ecole de Liége ; 
and the Société de l’Industrie Minérale, St. Etienne. 


New Opa. Titini.—A new opal tiling called the “Shark” 
has recently been introduced by Callow, Wright and Hewlett, 
Limited, of 70, Newman-street. Oxford-street, W. Opal tiling has 
many advantages, but also a few drawbacks. The backing, for 
instance, may become loose through vibration or heat, and then 
the opal falls off. Contraction and expansion may also be imper- 
fectly allowed for. The advantages that are claimed for the 
*€ Shark ” tiling include a perfect backing ; a grip key : and noopen 
spaces, the tiles being butt jointed. The glass is backed with » 
specially prepared material of a bituminous nature, which is non- 
inflammable, and which can stand a temperature of 200 deg., 
though at a higher temperature it will melt. The surface of this 
material has saw-toothed ridges upon it, thus ensuring a good grip 
with the cement. It is intended that the tiles should be built in 
with butt joints, and, consequently, no pointing would be neces- 
sary. All kinds of angles are supplied, so that there are no corners 
to harbour dirt. This arrangement facilitates cleaning. We are 
informed that this system is now being applied to two stations on 
the Great Western Railway Company's system. The tiles are made 
in two sizes, 9in. by 3in. and Gin, by 6in, 
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A CALCULATING MACHINE. 


We have recently had an opportunity of examining a cal- 
culating machine, which is made by Grimme, Natalis and 
Co., Limited, of Brunswick, for whom Mr. J. L. Norton, 
of Kthelburga House, 70,71, Bishopsgate-street Within, E.C., 
is the sole British agent. The machine, which is called the 
Brunswiga, has now been on the market for some time. It 
can be used for addition, subtraction, multiplication, and divi- 
sion, and consequently solutions to complex problems may be 
arrived at. It is made in three sizes, dealing with 13, 18, and 
22 figures, though it wiil be obvious that for all practical 
purposes—at least so far as engineers are concerned—the 
smallest machine will answer most of their requirements. 
In Fig. 1 we give an engraving of the machine. It will be 
noticed that there are nine small pull-down levers situated at 
the top part of the apparatus. These levers work up and 
down in vertical slots, in the side of which numbers from 0 to 
gare marked. Reading from right to left, the first vertical 
column of figures represents units; the second, tens; the 
third hundreds, and so on. Below this series of figures are 
two horizontal rows A and B; on the former the resultsof the 
different calculations are shown, on the latter the number of 
revolutions of the handle. 

Perhaps the simplest method of explaining the manner in 
which the machine works will be to take an example. 
Suppose that it is required to multiply 127 by 5. Then the 
first small handle on the extreme right of the machine is 
drawn down to the number 7. Similarly the next lever is 
placed opposite the figure 2; and the third lever, repre- 
senting hundreds, is moved to opposite 1. This series thus 
represents 127. To complete the multiplication, the handle 
on the right of the machine is turned five complete revolu- 
tions, and the number 635 is shown on the lowest row A. 
We should say here that as the handle is turned say twice or 
three times, the result of the number 127 being multiplied 
by 2 and 3 would be shown on the row A, and so on for 
all the other numbers up to 5, and beyond 5 were the multi- 
plication carried further. The number of complete revolu- 
tions of the handle is registered on the row B. This 
arrangement obviates the necessity of having to remember 
the number of turns made by the handle, and prevents mis- 
takes being made by miscalculation, and thereby acts as a 
check. The numbers are all set back to zero by turning the 
thumb screws at the sides of the machine. It must not be 
supposed that multiplying a number 2, say by 67, necessitates 
turning the handle 67 times—though as a matter of fact were 
this to be done a correct result would be obtained—a much 
easier method is to multiply direct by 70 and to subtract the 
product of 32. Suppose that x is taken as 93. Then as 
before, the levers at the top are set to 93, and a sliding 
carriage, operated from the front of the machine, is moved 
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along until the pointer, shown in the illustration, comes 
opposite to the ‘‘tens’’ opening in the column B. The 
handle is then turned in a clockwise direction seven times, 
this having the effect of multiplying by 70, since the pointer 
is opposite the tens opening. The product of 93 times 70 is 
shown to be 6510 on the scale A. The sliding carriage is then 
moved back till the arrow—which formerly pointed to tens 
now points to the unit division, and the handle is turned 
counter-clockwise three times. This subtracts 3 times 93— 
i.e., 279 from the former result, leaving a correct answer for 
the preduct of 67 times 93, of 6231. We may niention that 
should the number of reverse turns exceed the number of 
clockwise turns, the difference between the two will be indi- 
cated by red figure numbers on the scale B. 

There is no difficulty in subtracting on this machine. 
Should it be required to subtract 6871 from 11795 the latter 
number is set, and the handle turned. Then the levers are 
altered to represent 6871 and the handle turned in the reverse 
direction. The answer, 5924, will be shown in the row A. 
The same principles are applied for adding and division. 
Tables are provided for all conversions, money or otherwise, 
and these give the decimal equivalents of the different items, 
so that they can be easily dealt with by this machine. 

There can be no doubt that there are many laborious calcu- 
lations which can be readily made with this machine. It is 
not at all difficult to work, and the long time that many of 
them have been in use would appear to show that they do 
not easily deteriorate. 








RUSSIA'S CENTRAL ASIAN RAILWAY. 


Ix the course of about three centuries Russia has subdued 
gradually in. numerous campaigns the nomadic tribes of 
Turkestan, and the territory thus acquired has been incor- 
porated in the ever-expanding Russian empire. This huge 
territory eastwards of the Caspian Sea is now known as 
Russian Turkestan, and is equal in size to the combined 
areas of France, Germany, Italy, Austria and Hungary, and 
Denmark, or about 1,280,000 square miles. Its greatest 
length from north-east to south-west is about 1667 miles, and 
from north to south about 1183 miles. With the recent 
opening of the important line of railway between Orenburg, 
in South-East Russia, and Tashkend, the military head- 


quarters of Russian Central Asia, a review of Russia's railway | 


activity in South-West Asia may be of interest, 


Only a quarter of a century ago did Russia set to work to | 


tee —— ed 


| Turkestan has been developed considerably. 


introduce into Turkestan the greatest factor in modern 
civilisation. During General Skobelefi’s bloody campaign 
against the Tekke Turcomans in 1880-1881 there was built, 
from military reasons, the Trans-Caspian Railway, from 
Mikhailovsk, on St. Michael’s Bay, on the Caspian Sea, and 
opposite Baku, in a south-easterly direction, to Kizil Arvat, a 
distance of 210 miles. General Annenkoff was in charge of 
the difficult task of laying down a railway across a sandy 
desert. Between 1885 and 1887 the railway was carried to 
Aschabad, near the Persian north-eastern frontier, and thence 
to Merv and Charjui, on the left bank of the Amu Darya. 
The choice of Mikhailovsk proved to have been’ unfortunate, 
as the waters of the Caspian Sea at that point are not deep 
enough to allow steamers to land. Thus, a new starting- 
point and harbour were made near Usun-Ada, about eight 
miles to the north-west. This harbour was used until 1896, 
when it was found that the water could be kept at sufficient 
depth only by costly dredging work. Once more a new 
starting-point was made at Krassnovodsk, still further to the 
north-west, and a well-equipped harbour was established 
there. This new section of the line was opened in 1896. 

In 1887 the Trans-Caspian Railway was carried across the 
Amu Darya to Samarcand, a distance of 9434 miles, in a due 
easterly direction. In 1897-98 Russia took a very bold step 
by building a branch line southwards from Merv to Kuschk 
on the north-west frontier of Afghanistan. All this railway 
construction had been carried out, strangely enough, by the 
Ministry of War, and the railways were managed by that 
Ministry. Beginning with January 1st, 1899, the railway 
system was called the ‘‘ Central Asian Railway ’’ and placed, 
nominally, under the care of the Ministry of Ways of Com- 
munication, which has laid down the extension of the railway 
from Samarcand to Tashkend, the capital of Russian Turke- 
stan, the branch line from Kagan to Bokhara, the eastern 
extension from Chernayevo to Kokand and thence to Andizhan, 
and the branch from Gortschakovo to New Marghilan, the 
capital of Ferghana. The following table shows the descrip- 
tion of this railway system, as at present completed :— 
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Main line. 

Krassnovodsk to Tashkend .. 1165 m. 60 17 19m. 44m. | 
Branch lines. | 
Merv-Kuschk .. .. 1% m. 9 244m. | 31h m. | 
Chernayevo-Andizhan .. 204 m. 15 143m. 214m. 
Kagan-Bokhara ale iow : sim 3 Si m. | 
Gorschakovo-New Marghilan. 6§ m. 2 63 m. - | 

The Central Asian Railway is a single-track line with a 


gauge of 1°534 m., or 5°302ft.; but so much ground was 
acquired at the time that a 
second track can be laid down. 
All the rails were made in Euro- 
pean Russia. For the branch 
from Merv to Kuschk light 
steel rails weighing only 534 lb. 
were used; the rails used on 
the other lines weigh from 64 lb. 
to661lb. Neither the gradients 
nor the curves caused any | 
great difficulty; the steepest | 
gradient is near the station of | 
Kizil Arvat; it is 1 in 53, other- 
wise the gradient does not as 
a rule exceed 1 in 90, while 
curves below 420 yards do not 
occur. The width of the em- 
bankmentat topis not uniform, 
for it is 10ft. 8in., 15ft. 8in., 
and 16ft. 8in., and the cuttings 
are 10ft. or 15ft. 8in. wide. 
The stations are one-storied 
buildings; timber has been 
used in the regions liable to | 
earthquakes, and in some 
cases brick or rubble has been 
in the sandy desert region the buildings are of timber. 


/ 





used ; 
The question of fuel has been a serious one to combat from 


the first. However, the discovery of petroleum helped to | 
solve the difficulty. On the western section of the line 
a supply of petroleum is obtained near the station Balla- | 
Yshem, while on the eastern section the oil fuel is supplied by 
the oil wells in the Ferghana Territory. The coal used on 
the railway is supplied by the coal mines in the Province of | 
Samarcand. In 1901 the coal used amounted to 1097 tons, | 
while that of oil refuse was 89,763 tons. On January Ist, | 
1903, the Central-Asian Railway's rolling stock consisted of | 
396 locomotives, 765 passenger coaches, and 14,400 goods | 
wagons. Up to the end of 1901 the total outlay on building | 
the railway was £11,808,975, or at the rate of £7892 per | 
mile. 
As the Central-Asian Railway was intended above all things | 
for military purposes, all its equipment and buildings were of | 
the simplest character. The buildings were put up with the | 
smallest possible outlay; most of the bridges were built of | 
wood; for long distances the sleepers were laid down on an | 
unballasted bed, and goods wagons were used as passenger | 
coaches; the authorities did not encourage passenger traffic 

for obvious reasons. Two mail trains travelled in either | 
direction twice a week in winter and thrice a week in summer, 

while only one mixed passenger and goods train travelled | 
daily. However, as the adjacent territory was colonised, and 

became moresecure in Russia's grip, the railway was improved. 

Thus, plantations of the saxaul, an indigenous shrub, pro- 
tected both sides of the line from the frequent disastrous | 
effects of the sandstorms; the slopes of the cuttings were | 
levelled, the sleepers were re-laid on ballast, the rolling stock | 
was enlarged, cars built after European models were brought | 
into use, and the wooden bridges over the Tejend, between | 
Aschabad and Merv, and the Amu Darya, near Charjui, were | 
replaced by iron bridges. The latter bridge deserves mention, | 
as it is the biggest piece of bridge-building carried out 


by | 
Russian engineers. Inclusive of the approaches, the bridge | 
is 1889 yards in length, and it has twenty-five river arches, 
each 213ft. 9in. in span. | 
With the extension of the railway to Tashkend and to | 
Andizhan, and as the result of its being connected lately with | 
the Orenburg and Tashkend Railway, the passenger and goods | 
traffic of the line has increased, and the trade of Russian | 
From 1885 to 


| 1887 the railway was worked at a loss; the first returns to 


show a clear profit on the working were those of 1888. The 
line was thrown open to regular passenger and goods traffic 
only on the completion of the Samarcand section in 1889. 


| distance at Kusnazk. 


| give an engraving of the article. 
g & g 


| be renewed in a few minutes. 


The passengers carried in 1889 amounted in round numbers 
to 200,000, in 1895 to 315,0C0, in 1899 to 442,900, and in 1900, 
after the opening of the Andizahn section, to 746,336 persons. 
In 1898 the gross receipts of the railway were £711,270, and 
the net profit was £230,842; in 1900 these figures were 
£1,181,772 and £389,715 respectively. 

With the opening of the Orenburg and Tashkend Railway, 
which is 11404 miles in length, the great loss of time and the 
expense involved in conveying troops from European Russia 
by steamer across the Caspian Sea will be avoided, and by 
means of that new through line of railway Russia is in a posi- 
tion to convey troops from the Moscow Military District to 
Aschabad, on the Persian north-eastern frontier, and to 
Kuschk, on the north-western frontier of Afghanistan, in five 
or six days. How greatly the new line will assist in develop- 
ing the local trade in both directions may be judged from the 
fact that in 1898 about 70 per cent. of the goods traffic of the 
line was through freight, which had to be unloaded for 
transit across the Caspian Sea and then loaded up again for 
transport by rail. 

After-this brief review of Russia’s railway construction 
eastwards of the Caspian Sea, it is opportune to glance at 
certain projected railways which are certainly not devoid of 
interest. The first of these projects is one which has long 
been cherished by Russia, ostensibly in the interests of 
Russo-Persian trade. In spite of the absence of railways and 
good roads in Persia, there is a goodly interchange of trade 
between both countries by way of Meshed, the chief city of 
North-east Persia and the capital of Khorassan, lying 460 
miles east by north of Teheran and only 200 miles north-west 
of Herat. Russia’s yearly imports into Persia at this moment 
are estimated at £1,487,500, and Persia’s exports to Russia at 
£1,806,250. For years Russia has been trying to obtain from 
the Shah of Persia a concesssion for building a railway to 
connect Meshed with a station on the Central Asian Railway, 
a distance of 167 miles, of which 150 miles would be across a 
level country, while the rest—17 miles—would run through 
a hilly district. According to the Turkestan Press, the line 
has been surveyed by Russian engineers, who estimate that 
the cost of construction across the plain would be £5670 per 
mile, and £14,175 per mile through the hilly region. What 
the existence of such a railway would mean to Russia from a 
military standpoint needs no explanation, beyond pointing 
out that Russia has a project for extending the railway from 
Meshed southwards to Kerman, and thence to Bander Abbas, 
at the mouth of the Persian Gulf, or even to Djask, on the 
Gulf of Oman. 

Another recent project, much nearer accomplishment and 
of far greater practical utility to Russian Central Asia, is that 


| of extending the Central Asian Railway in a north-easterly 


direction from Tashkend to skirt the eastern end of Lake 
Balkash, and, taking in Semipalatinsk and Barnaul, to join 
the West Siberian section of the Siberian Railway at the 
station of Bersk. From Barnaul a branch line is to be laid 
to the coalfields of Kusnezk, which lie to the eastwards. 
Hitherto the Kusnezk coal has not been.available for use as 
fuel on the Siberian Railway, owing to the lack of transport 
facilities. The line thus projected from Tashkend to join the 
Siberian Railway is known already as the ‘‘ Turkestan-Siberian 
Railway ;’’ it would traverse the Semirechinsk and Semi- 
palatinsk provinces of the Siberian Steppe region and also 
the southern portion of the Government of Tomsk ; thus, the 
projected line would be able to carry to Turkestan the cereals 
produced in the fruitful Steppe region, and then large tracks 
of land at present used for growing corn.in Turkestan would 
be set free for developing the cultivation of cotton; moreover, 
the line would have a plentiful supply of coal fuel within easy 
This line would possess also no small 
military importance, seeing that it would enable the Russian 
troops quartered in Western Siberia to be mobilised quickly 


| near the Pamir frontier. 








SPARK AND COMBUSTION INDICATOR. 


We have had brought to our notice a small device, 





| patented. by Mr. A. F. White, of Stroud, for inspecting the 


electric spark in internal combustion engines, and it is 
claimed that the quality of the mixture used can also be 
gauged by inspecting the flame of the ignited gases. We 
It consists of a hard glass 
ball, placed between two body parts that are threaded. The 
ball is packed with asbestos rings, which can, if necessary, 
Male or female ends can be 
fitted as desired. It is said that the peculiar property of the 
glass sphere is that it enables one readily to inspect the 
spark some distance away from the engine, which would not 


| Asbestos 
Asbestos, | Washers 
lam j 


















SPARK SIGHT 


For engines work- 
ing with town gas without magneto, when the instrument 
is screwed into the indicator hole, it. enables the operator to 
judge the quality of the mixture he is using in the cylinder. 
It is claimed that in this way the use of the indicator is, to 


be possible were flat-surfaced glass used. 


a large extent, dispensed with. We have not seen any of the 
‘*sights’’ in use, but we are informed that a number have 
now been in use for some months on engines of the highest 
compression, and without water-cooled spark-boxes. In no 
case, it is said, has there been failure from leakage or 
breakage of the ball. They have also been in use on air- 
cooled engines, running at nearly 2000 revolutions per 
minute, with the same satisfactory results. Fig. 1 is drawn 
to full scale. The engraving given in Fig. 2 illustrates a 
‘‘ sight ’’ adapted to take a sparking plug. 
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INSTITUTE OF SANITARY ENGINEERS. 


THE annual summer meeting of the Institute of Sanitary 
Engineers was held in Manchester on Friday, Saturday, and 
Sunday last, Sir William Mather, M. Inst. C.E., presiding. 

On Friday morning the President delivered his address of 
welcome, in which he said that the Institute of Sanitary 
Engineers represented a branch of the engineering profession 
which, taking it all in all, was, he thought, the most benefi- 
cial of all branches of the engineering profession. The 
sanitary engineer differed, he said, from all others inasmuch 
as he laboured in a field in which, more or less, all branches 
were interested, but which had to do almost solely with the 
well-being of the people in the highest sense of the word. 
One might say of the sanitary engimeer, moreover, that he 
had to work without many of those incentives and awards 
which attached to other branches of the profession. 

The following papers were then discussed : — ‘‘ The 
Strength Properties of Brickwork as Determined by 
Experiment,’’ by Mr. W. C. Popplewell, M.Sec.; ‘: Refuse 
Destructors,’’ by Mr. F. W. Mason, Fellow; ‘* Sewage 
Purification Works, and the Health of the Community,’’ by 
Mr. J. Ashton, F.C.S., Fellow: ‘‘ The Fire Requirements of 
the Londou County Council, with some Notes on Fire 
Resisting Construction,’’ by Mr. Percival M. Fraser, Fellow ; 
and ‘‘A Note on Housing of the Working Classes,’’ by Mr. 
A. Alban H. Scott, Fellow, M.S.A., Medallist. 

i Inthe afternoon the members visited the works of Messrs. 
Mather and Platt, and were greatly interested in the many 
classes of engines and machinery in course of construction. 
From the Salford Ironworks the party proceeded by special 
cars to the Salford sewage works, where they were received 
by the Mayor, Mr. Alderman Frankenburg. The engineer, 
Mr. J. Corbett, conducted the members, and explained the 
treatment, which is by chemical precipitation and bacteria 
beds. In the evening the members were the guests at dinner 
at the Midland Hotel of Sir William Mather, who presided. 


On Saturday the members were shown through the | 


Manchester School of Technology, by Mr. J. H. Reynolds, 
Director of Higher Education. 
University by invitation of the Vice-Chancellor, and Professor 
Delepine made arrangements for an inspection of the 
bacteriological laboratories. In the afternoon a journey to 
the Delamere Sanatorium was undertaken, under the 
guidance of Dr. J. B. Wilkinson. On Sunday the members 
attended morning service at Manchester Cathedral, and in 


| box altogether ; it simply drops down and exposes all three 
valves to view. The packing is so arranged as to obviate the 
laborious procedure of packing every time the suction box 
is lowered for inspection purposes. The pump buckets may 
be withdrawn from the bottom of the pump—a feature which 
will be fully appreciated. By examining the engraving, it 
will be noticed that the connecting-rod of the pump bucket 
exerts such a pull on the upward stroke that there is no side 
, pressure on the guides. The boiler is 6ft. high by 2ft. 9in. 





Later they visited the | 


the afternoon they drove to Barton Bridge to inspect the | 


aqueduct. 








A “BILLING” AND ADDING MACHINE. 


Some time ago the Elliott Fisher Company, of 
Cannon-street, E.C., introduced what it calls a ‘‘ Billing’”’ 
machine, which has given very satisfactory results. 
Quite recently a new feature has been incorporatted 
which greatly enhances the value and utility of the machine. 
This comprises a supplementary device which enables figures 
to be dealt with. Columns of money as they are written 
down are automatically added up, so that when any par- 
ticular bill has been made out the sum can be typed directly, 


instead of, as hitherto, the columns of figures having to be | 


added up mentally. By placing in position two registers, 
one may be used for totalling the amount of the individual 
bill, and the total may then be carried into the adjoining 
register, and the totals of the successive bills preserved in the 
second register until the end of the day, to ascertain the gross 
total of the day’s charges. 

When two registers are used, one can be used for English 


Fig. 1i—-PORTABLE PUMPING ENGINE 


in diameter, It is of 4 nominal horse-power, and is designed 
to work on coke. The normal pressure is 1001b. per square 
inch, but we were informed that it would satisfactorily do its 
work at 801b., and that frequently it was not necessary to 
work beyond 60 1b. per square inch. It is fed by a small feed 
pump worked from the engine. For this purpose a clutch 
has been fitted to enable the engine to be run without 
working the pumps. This clutch throws the small pinion out 
of gear with the large spur wheel. The small feed pump is 
worthy of special attention. It is clearly shown in Fig. 2. 
It is of hemispherical construction, and in consequence is 
always able to find its own seat. One reason given for the 
adoption of the hemispherical valve is that there is practically 
no machining required on the valves themselves. A large 
waterway is also secured, owing to the absence of wings. 
As imany of the feed pumps are driven from the engine 


Recess for oi! 
SS i—e 


money, and the other for dollars and cents, or any other | 


The addition of the register in no way 


combination. 
plicates the machine. 
is apparently nothing that is likely to go wrong. 








THE JUNIOR INSTITUTION OF ENGINEERS. 


Tue following programme has been arranged in connection 
with the summer meeting of the Junior Institution of 
Engineers, which will take place at Southport from the 14th 
to the 2ist inst. On Saturday, 14th July, there will be 
a reception by the ex-Mayor of Southport at the Town Hall, 
and a visit to the Corporation Gas and Electricity Estates 
and Tramways undertaking. On Monday a reception by the 
Lord Mayor of Manchester at the Town Hall, and visits to 
the British Westinghouse Electric and Manufacturing Com- 
pany’s Works, the Municipal School of Technology, and 
Messrs. 8. Schwabe and Co.’s Calico Printing Works. On 
Tuesday an excursion to Scarisbrick Hall will take placc. 
On Wednesday visits will be paid to the National Gas Engine 
Works, and to Ceday Mill and Atlas Mill. On Thursday the 
members will visit the Rose Bridge and Douglas Bank 
Colliery, Wigan, and Messrs. Coop’s Clothing Factory ; and 
on Friday visits will be paid to places of local interest at 
Southport. The Institution summer dinner will be held in 
the evening of that day at the Queen’s Hotel, Southport. 





PORTABLE TRIPULSE PUMPING ENGINE. 


Tue portable tripulse pumping engine, which we illustrate in 


Fig. 1, has been designed and constructed by Henry Sykes, | 


Limited, of 66, Bankside, 8.E., to combine the advantages 
of portability and handiness with a large output of water 
and small fuel consumption. 
makers that the capacity of the pump is from 18,000 to 
20,000 gallons of water per hour, that it is capable of lifting 
water from a depth of 30ft., and that the total lift is 40ft. 
The illustration shows the general design of the plant, which 
needs little further description. The engine is of the single- 
cylinder vertical type, and is 6in. diameter by 8in. stroke. 
The cut-off is fixed at half the stroke. The normal speed of 
running is 200, and the boiler pressure 100 lb. per square 
inch, Special provision has been made for efficiently 
lubricating all the working parts. The engine drives the 
pump through large spur gearing having a ratio of 4 tol. 
The pwmp has three barrels, each 12in. diameter by 6in. 
stroke. In the design some important features have 
been embodied. The chief of these is the accessibility of the 
valves. 
nuts, three of which are shown. in the engraving, and the 
suction box then drops down. Hinges have been fitted, 
rendering it, therefore, unnecessary to remoye the suction 


These can be readily got at by simply undoing six | 


com- | 
No extra keys are required, and there | 
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We are informed by the | 


Fig. 2—BOILER FEED PUMP 


crosshead, and run at very high piston speed, it is found 
that a large area is required for the suction valve. This 
is obtained in the pump shown in the engraving, the 
; diameter of the suction valve seat being 1jin., and that of 
{the plunger ,’;in. Another reason why this type of pump 
is employed is because there used to be a difficulty in 
| getting the pumps to start straight away, owing to the 
accumulation of air. In this pump the air space is very 
small, and in another pump of the same pattern it is even 
j less. The wear on the valves is said to be very light. 
| The safety yalye is also of this firm’s own design and is 





a neat arrangement. It is a ‘‘lock-up’’ safety valve, and 
the casing can be removed while the boiler is under steam, 
The ‘‘easing’’ lever raises the valve itself, and should any 
grit or dirt get on the seating, the valve can be lifted and 
rotated by this lever.. Further, it is impossible for the load 
on the valve to be increased whilst the casing is locked and 
in place. The frame which carries the machinery and boiler 
is made of channel iron, and the wheels have been fitted with 
lubricating boxes. Everything is conveniently arranged, and 
the finish throughout is good, 








OBITUARY. 


DAVID S. JENKINS. 

Tue death is announced, at the age of fifty-nine, of Mr, 
David S. Jenkins, of the firm of C. Jenkins and Co., brass 
and general founders of Tower Bridge Wharf, Bermondsey, 
Mr. Jenkins, who died at his house in Clapham-road on the 
7th inst, after a short illness, was a Freemason of the 
Crusaders’ Lodge and a Freeman of the City. He was well 
known and greatly respected by a large circle of friends, 





BRITISH AND AMERICAN RAILWAYS, 


It is interesting to compare the capitalisation and operation of 
British railways with those of this country, and for that purpo-e 
we have, says the Railay Age, compiled the following table, 
using the figures of Great Britain for 1905 and those of the United 
States for the latest reported date given in “ Poor's Manual” of 
1905 ; the pound sterling being reduced to the dollar measure : 

Great Britain. United Stat 

dols. dols 

Length of railway, miles .. 
Increase in the year 
Capital stock... ..  .. 
Interest-bearing debt 
Total stock, bonds and del 
Capital stock, permile .. .. .. 
Interest-bearing debt, per mile ..  .. 
Total stock bonds and debt, per mile 
Passenger train mileage .. . oe 
Freight train mileage 
Mixed train mileage .. 
Total revenue train mileage 
Tons of freight moved ee 
Earnings from passenger trattic 
Earnings from freight traffic .. 
Total gross receipts 
Working expenses 
Net earnings . . : 
Gross earnings, per mile 
Net earnings, per mile. : 
Percentage of expenses tu carnings én 

The more notable contrasts in this table are seen in the total 
mileage, the rate of new construction, the capitalisation per mile 
and the earnings per mile, but all the comparisons are suggestive. 
While British railways cost nearly 273,000 dols. per mile, our rai! 
ways represent an average of less than 67,000 dols. per mile; but 
while British roads earned per mile over 24,000 dols., the average 
in this country was less than 9250 dols. If American roads could 
be operated on as lowa percentage of expenses to earnings as those 
of the United Kingdom the difference of nearly 6 per cent. would 
represent an increase of some 118,000,000 dols. in our net earnings, 
which would go far toward evening up the average results per 
mile, notwithstanding the immense difference in density of popula 
tion and traffic between the two countries. As it is, the immense 
cost of British roads and the continual increase of capitalisation 
tend to keep down the returns to stockholders to an average with 
which American roads make a not unfavourable comparison. 


154,743,000 

1,717,000 
400,706,000 
461,162,000 
2365, 185,300 


24,004 
9,228 


poe 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron. 

THE summer quarterly meeting of the iron trade brought 
together a good attendance in Birmingham, and a fair amount of 
new business was transacted, more especially in steel, which seem-~ 
to be superseding iron to an increasing extent, engineers specify 
ing it wherever possible. Pig iron was in moderate inquiry, 
Staffordshire forge being quoted 47s. 6d. to 4%s.; part-mine, 
48s, 6d. to 50s.; all-mine, ordinary, 60s.; best, 85s. to 90s.; cold 
blast, 105s. Midland sorts were quoted: Northamptonshires, 
47s, 6d. to 48s. 6d.; Derbyshires, 48s. to 50s.; Lincolnshire forge, 
50s. Contracts were renewed in several of these descriptions over 
the next three months, 


Manufactured Iron. 

Galvanised iron manufacturers booked a number of new 
orders, both on home and export account, the general quotation 
being £12 103. to £12 lus. 64. Satisfaction was expressed at th: 
state of the foreign demand, the shipments for the half-year, 
compared with a year ago, having increased in quantity from 
198.947 tons to 217,354 tons, and in value from £2,314,168 to 
£2,832,212. The following improvements in quantities for the 
half-year have taken place:—The Argentine Republic, from 
34,014 tons to 42,675 tons : India, from 27,193 tons to 39,8555 tons ; 
and Australia, from 24,493 tons to 28.753 tons, The shipment 
for the single month of June have also been favourable, an increase 
having occurred in quantity from 30,912 tons to 32,728 tons, and 
in value from £359,446 to £439,682, There was a rather improve: 
inquiry for marked bars, so that most makers were able to obtain 
the £% which has been the official quotation since the year opened. 
Unmarked bars were somewhat irregular at about £6 7s. 6d., or 
slightly less for ordinary merchant brands, Slit nail rods were 
quoted £8, and rivet iron £7 15s., with consumers pressing for 
concessions, 

Telegraphing as we go to press, our correspondent states :— 
Marked bars were reduced 10s, per ton, previous to the quarterly 
meeting, by circulars issued by Lord Dudley, Messrs. Hingley and 
Sons, William Barrows and Sons, John Bagnall and Sons, and 
John Bradley and Co. This makes the new basis price £8 10s. 
The reduction has been expected, and it represents an adjust- 
ment of prices to market conditions. It, therefore, did not 
have a seriously weakening effect on the meeting. 


Steel. 

Steel was in good call and quotations were well su: 
tained, more particularly for constructional sorts. Angles were 
quoted £6 15s. to £7; joists, £7 to £7 2s. 6d.; girder plates, 
£7 10s. to £7 15s.; and boiler plates, £8 10s. to £8 15s. Semi- 
finished steel was rather quiet at £5 5s. to £5 7s, 6d. for Bessemer 
billets, 


Canals, Old and New. 
Birmingham, as befits this great inland hive of industry, | 
specially concerned in the canal renaissance. The last canal con 
structed by Telford was the Birmingham and Liverpool Junction, 
extending from the already existing Birmingham Canal, near 
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Wolverhampton, ia nearly a direct line, by Market Drayton, 
Nantwich, and through Chester by the Ellesmere Canal, to 


Ellesmere Port on the Mersey. This new waterway was begun in | 


1826, and it opened up a second complete route between Birming- 
ham and Liverpool and Manchester, by which the distance was 
shortened by twelve miles, and the delay occasioned by 320ft. of 
upward and downward lockage was done away with. Telford was 
justly proud of his canals, which were the finest engineering 
works of their kind that had yet been executed in England. 
Capacious, convenient, and substantial, they embodied his most 
ingenious contrivances and his highest engineering skill. We tind 
him writing to a friend that ‘‘so soon as he could find leisure from 
his various avucations in his own unrivalled and beloved island,” 
it was his intention to visit France and Italy, to ascertain what 
those countries had been able to accomplish in the construction of 
canals, bridges, and harbours. ‘‘I have no doubt,” said he, “as 
to their inferiority.” ‘During the war just brought to a close,” 
he continued, ‘f England has not only been able to guard her own 
head and to carry on a gigantic struggle, but at the same time to 
construct canals, roads, harbours, and bridges—magniticent works 
of peace--the like of which are probably not to be found in the 
world, Are not these things worthy of a nation’s pride /” 


Inland Waterway Conference. 

The following resolutions were ypassed recently in 
Birmingham at a conference of local authorities and cham- 
bers of commerce, including representatives not only from 
the Midlands, but from Swansea, Newport, Bristol, Cardiff, 
Manchester, Sheffield, Hull, and  elsewhere:—‘‘(1) That, 
in order to provide for the development of the trades of the 
country, it is desirable that a complete and improved system of 
through communication by water should be provided between 
centres of commercial, agricultural, or industrial importance, and 
between such centres and the sea. (2) That, having regard to the 
national importance and benefit of such a system, it is desirable 
that the canals and inland waterways should be acquired and con- 
trolled by the Government, or by a public trust, on which the 
Government would have a preponderating vote. (3) That, in 
either case, the interest and sinking fund on capital ex- 
penditure should be guaranteed by the Government.” There 
is some feeling in the Midlands that it would be an excellent 
thing if-the canal system of the country could be reconstructed 
sv that 100-ton boats could travel from one town to another. If the 
cost of carriage could be brought down to something like that 
which exists in Canada and the United States, a great impetus, 
it is thought, would be given to English trade. Among Midland 
supporters of canal improvement none have been more energetic 
than Sir Alfred Hickman and Mr. Ebenezer Parks. It is felt 
hereabouts strongly that Birmingham, as a great engineering and 
manufacturing centre, ought to be linked efficiently by water with 
the ports of London, Liverpool, Hull, and Bristol. In fact, 
Birmingham ought to be made virtually a port itself. The 
Thames and the Mersey, the Humber and the Severn, should be 
connected by means of waterways of uniform gauge passing 
through the Midland district. If a ton of goods can be conveyed 
by water from Litge to Antwerp, a distance of 80 miles, at a 
cost of 2s. 6d., why can we not have similarly low rates 
in England ¢ 








NOTES FROM LANCASHIRE. 
From our own Correspondents.) 


MANCHESTER, July 11th, 
Market Aspect. 

SINcE our last report the quietude of this market has been 
undisturbed. The most marked feature in pig iron has been the 
drop in Lincolnshire, which, under the pressure of heavy stocks, 
has been offered freely here, and lower than the “ official ” rates 
has been taken to secure business. Indeed, it looked quite 
feverish, having regard to the strong demand on foreign account 
and the decreasing stocks consequent thereon both on the East and 
West Coasts. It does not appear as if other English makes have 
followed suit—certainly not Lancashire, but Staffordshire was 


reported weaker under the effects of increased competition from , 


outside sources. Scotch remains on the easy side with the excep- 
tion of Dalmellington, which is practically unobtainable at 6d. 
per ton over Eglinton. Hematite is also in dull demand. Owing 
probably to the demand for shipment, Middlesbrough has been 
quoted about 3d. higher here. Of forge iron there is little to 
report. There are one or two odd lots, it is reported, offering at 
some shillings under current figures, 


Finished Iron. 


Merchants report fair bookings, but unmarked bars are 
weaker, In other respects there is little change, with fair business 


passing. 


Steel. 
With foreign competition at a minimum, English billets 
are firmly held for full rates, Constructional steel continues in 
good demand, 


Manufactured Copper. 
Is extremely quiet on spot, both for sheets and tubes, 
though there is no quotable change in prices, 


Quotations, 

Lancashire No. 3 foundry, 61s.; Lincolnshire, Sts. to 
is, 6d.; Derbyshire, 5ts, to 57s.; Staffordshire, 55s. ; 
brough open brands, 59s. 4d. to 59s. 84. Scotch : Gartsherrie, 
13s Glengarnock, 61s. 3d. to 61s. 6d.; Eglinton, 60s. 6d. 
to 60s. 9d.; Dalmellington, 61s., delivered Manchester. West 
Coast hematite, 65s. 6d., f.o.t.; Kast Coast ditto, 65s. 6d. to 
66s., f.o.t. Delivered Heysham ; Gartsherrie, 61s. 3d. to 61s. 6d.; 
(ilengarnock, 59s. to 59s. 3d.; Eglinton, 58s. 6d. to 58s. 9d.; 
Dalmellington, 58s. 9d. to 59s, Delivered Preston: Gartsherrie, 
62s. 6d.; Glengarnock, 60s, 3d.; Eglinton, 59s. 9d.; Dalmellington, 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, 
£8 7s. 6d. to £8 12s. 6d. Steel: Bars, £7 5s.; hoops, £7 15s.; 
boiler plates, official, £8 12s. 6d.; plates for tank, girder, and 
bridge work, £7 7s. 6d. to £7 12s. 6d. English billets, £5 7s. 6d. 
to £5 lis, yy ee Sheets, £96 per ton ; seamless copper tubes, 
10h. to 114d.; brazed ditto, 11d. to 11}d.; brazed brass tubes, 

ad. 
to 8hd.; brass wire, 8jd. to Shd. per Ib, 
per ton, 


The Coal Trade. 

Thereis little doing, and prices, except for slack, haveadown- 
ward tendency all round, In face of present conditions it is doubt- 
ful whether we shall hear of any demand for increased wages being 
proceeded with by the miners. So far as can be ascertained quota- 
tions are more or less nominal all round, 





BARROW-IN-FURNESS July 12th. 
Homatites, ° 
The hematite trade would appear to be steady from the 


Middles- ' 


! South 


to 104d.; seamless ditto, 94d. to 94d.; rolled brass, 84d. | 
Sheet lead, £19 10s. | 


| to £2535 last month. 





there are some indications that a better demand for iron will spring 
up if business can be done at lower prices, Mixed Bessemer 
numbers are quoted at 67s. per ton net f.0.b., the nominal price at 
which they have stood for three months past, but actual business 
is being done at 65s. to 66s., except for special classes, which are 
ls. 6d. per ton more. Warrant iron is at 64s, 7d. net cash sellers, 
buyers 3d. less. There has been no change in warrant stocks 
during the week. They still stand at 72,839 tons. The smaller 
branches of the iron trade are busy, except those of forge and 
foundry descriptions, which are neglected. Ferro-manganese and 
spiegeleisen are in good request. Iron ore is in steady demand at 
15s. for good average sorts netat mines. Spanish ores are at about 
19s. per ton net at West Coast ports. Some Irish ores are brought 
in oceasionally, and Aigerian ores, Greek manganiferous ores, and 
other classes of raw material are being imported for consumption 
in the district. 


Steel. 

There are indications of quieter times in the steel trade. 
Employment at local works remains as it has done for some time 
past, with full time on steel rails, and half time on steel plates, 
merchant steel and steel castings ; but there has been a falling off 
in the demand for heavy rails, and it is probable the mills will 
have to go on half time or stop altogether in a fortnight, unless 
new business comes to hand, which does not seem likely at present. 
The present trade is from hand to mouth. It is believed, however, 
that lower prices will encourage the demand for rails and plates. 
Heavy rail sections are at £6 4s, per ton net f.o.b, Plates are at 
£7 5s, 


Shipbuilding and Engineering. 
No new shipbuilding or engineering orders are reported. 
H.M. first-class cruiser Natal has left Barrow for the Clyde to 
undergo her trials. Another submarine was launched this week 
for the British Admiralty. 


Shipping and Coal. 

The exports of iron and steel last week included 6717 tons 
of iron and 13,244 tons of steel, a total of 19,961 tons, being an 
increase of 1165 tons on the corresponding week of last year. 
The aggregate shipments this year have reached 415,332 tons, a 
decrease of 22,471 tons on the corresponding period of last year. 
Coal and coke in less active demand. Prices are weaker. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Coal and Coke. 


As is usual at this season of the year, the demand for 
domestic fuel is very light, and there is keen competition for what 
orders are to be ion, House coal pits are working no more than 
from two to four days a week, and even then the output is in 
excess of market requirements. Best Silkstone ane Barnsley 
thick seam ‘softs ” 
first, and 9s, to 9s, 6d. per ton for the second, a moderate trade 
being done in both at these figures in London and Eastern Counties 
markets. Locally, Silkstone coal, in superior sorts, fetched 9s. 9d. 
to 10s. per ton, and Barnsley house about 7s. per ton at the pits. 
The steam coal trade is very strong, for shipment, locomotive, and 
smelting purposes, and the steam trawling fleets, which rank next 
to the railway companies as consumers. The contract railway 
price--5s. 6d. per ton-—generally governs shipping and other 
orders for South Yorkshire hards ; secondary steam coal can be 
had at 8s. 3d. per ton in special lots. Good coking slack makes 
from 4s, 3d. to 4s, 6d. per ton at the pits. For ordinary coking 
slack and smudge the requirements of Lancashire cotton and 
Yorkshire woollen mills are heavy, and an improvement in the 
glass bottle trade causes more demand for smudge. Engine fuel 
is at 3s. 6d. to 4s. per ton in owners’ wagons at the pits. The 
coke trade is somewhat brisker, the principal markets being 
Derbyshire, North Lincolnshire, and Leicestershire, for smelting 
purposes, Ordinary smelting coke, in good samples, fetches 11s. 
to lls. 3d. per ton; washed samples, 9d. to 1s. per ton more. 


Iron and Steel, &c. 

A satisfactory amount of work is reported in the iron and 
steel and kindred industries. Hematites, if anything, are a shade 
weaker. West Coast hematites are at 74s, to 75s. per ton ; East 
Coast, 71s. 6d. to 72s. 6d. per ton, both less 24 per cent. at 
Sheffield and Rotherham. Lincolnshire prices remain unaltered, 
with a little more business doing. Lincolnshire, No. 3, foundry, 
54s. per ton ; Lincolnshire, No. 4, forge, 51s. per ton ; Lincolnshire, 
No. 5, mottled, white, and basic, 55s, per ton. Railway material, 
chiefly on South American account, is being freely ordered. Home 
railway companies, however, are not placing work to anything like 
what was expected would be the case at the beginning of the third 
quarter of the year. 


The Coal Trade with Hull. 


Another large increase is reported in the South Yorkshire 
coal trade with the great Yorkshire port. The weight during 
June reached 454,912 tons, as compared with 303,376 tons in the 
corresponding month of last year ; for the half-year 2,319,808 tons, 
against 1,759,536 tons for the first half-year of 1905, these figures 
showing an increase of 151,536 and 560,272 tons respectively. 
The results eclipse all previous ‘‘ records” for the first half-year, 
the weights taken to Hull during the last six months being 470,000 
tons more than the previous highest for a similar period—viz., 
1,848,616 tons from January to June, both inclusive, of 1900. The 
exports also establish record figures for the first six months, the 
weight sent to distant markets having been 1,079,323 tons. 
This is the tirst time Hull has exported a million tons in the first 
half of the year. For the month the export trade amounted to 
7 against 145,136 tons in June of 1905. For the six 
months Sweden was the most important customer, taking 
74,544 tons, against 142,969 tons in the first half of last year; 
North Russia comes next with 160,481 tons, against 91,551 tons ; 
France, 115,264 tons, against 18,579 tons—the exceptional increase 
in this instance being due in a considerable measure to the strike ; 
Holland, 115,168 tons, against 100,352 tons ; Germany, 109,446 tons, 
against 101,433 tons; Egypt, 84,031 tons, against 24,325 tons; 
America, 77,362 tons, against 58,024 tons; Belgium, 
53,759 tons, against 30,462 tons; Italy, 68,115 tons, against 
410,225 tons. 


_ 


Foreign Trade in Cutlery. 

During June the value of cutlery exported was £61,438, 
compared with £53,819 for June of last year; for the six months 
£331,948, against £322,496. The increase, it will be observed, 
has been in recent tradirg. The business done with Spain and 
Canaries shows a noteworthy advance—from £512 in June of 1905 
The United States market has also increased 


are quoted at 11s, to 11s, 3d. per ton for the | 








| from £4926 to £7288 ; Brazil, from £2988 to £3606 ; the Argen- | 
| tine Republic, from £4158 to £5147 ; British South Africa, from 


| £8820. 


firmness assumed by makers and the warrant market in the matter | 


of prices, but as a matter of fact sales are very few and represent 


only small parcels of iron required for immediate needs. The orders | 


in hand are fairly numerous, but are being worked out gradually. 


The prospect is that the demand will further decline, as the require- | 


ments of steel makers are showing further shrinkage, and the | 


chances are that makers will find it necessary to put some furnaces 
now working out of blast, temporarily at any rate. This will 


£3206 to £3354; British East Indies, from £4334 to £4632; 


lands, Cuba, Chili, New Zealand, and those grouped in the return 
under ‘* other countries, 


Sheffield Trade with the United States. 


The official return of the American Consul 
quarter ending 30th June again shows increased business. The 
total exports for the three months reached a value of 
£205,236 5s. 6d., as compared with £185,504 8s, in the openin; 


for the | 





quarter of last year. Steel exhibits the largest increase, the value 
exported to the States being £150,177, compared with £93,973 for 
the quarter ended June 30th, 1905; cutlery has advanced to 
£20,060 from £15,852. Jn the return is an item which di¢ not 
appear in that for the corresponding quarter of last year—twist 
drills, which were sent to the States during the last three months 
to the value of £659. 


Vice-Consul for Russia. 

The Lord Mayor of Sheffield has received a communication 
from the Home-office notifying the appointment of Mr, Alfred 
Percy Hill, of St. Ronan’s-road, Sheffield, and of the firm of 
Messrs. J. and P. Hill, engineers, Bernard-road, Park, as Vice- 
Consul for Russia in Sheffield. 


Electrical Exhibition. 

The Electric Lighting Committee of the Sheffield Cor- 
poration have arranged to hold an exhibition, extending from 
September 27th to October 20th, and representative of all the 
modern applications of electricity, both for lighting and power, 
and for less well-known purposes, such as cooking, photography, 
metallurgy, and chemistry. : ‘ 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THE demand continues rather slow, but as makers are 
well off for orders there is no tendency shown to grant concessions 
in prices, and there is none of the weakness shown that has 
developed in the hematite iron market this week. Cleveland war- 
rants are evidently held in strong hands, and the idea is to keep 
the iron till next month, when some improvement in values may 
set in with the advent of the autumn demand. But little has been 
done this week by speculators on the warrant market. The price 
of No. 3 Cleveland, G.M.B., pig iron has been raised 3d. per ton 
this week, and the lowest figure now for prompt delivery is 50s. 6d., 
and for forward 50s. 9d. Second hands are not underselling the 
makers to any appreciable extent. No. 1 is at 52s.; No. 4, 
foundry, 49s. 9d.; No. 4, forge, 49s.; mottled, 48s. 6d.; and white, 
48s. per ton, all for early delivery. The lower qualities are more 
readily obtainable than they have hitherto been this year, partly 
because the furnaces have been turning out more of these 
qualities, 


Hematite Pig Iron. 

After keeping prices stationary for a considerable time 
there has been a yielding in quotations this week, some of the 
producers being anxious to secure further orders, and being 
influenced also by the rather pessimistic reports that are in circu- 
lation regarding the future of the shipbuilding industry. Certainly 
very few orders have been given out for hematite lately, and com- 
petition is becoming somewhat keen. A weakness has thus been 
developed which was not unexpected. Last week mixed numbers 
were quoted at 65s. 9d. per ton, but this week 65s. has readily been 
accepted, not only by second hands, but also by the makers ; 
indeed, it is the latter to whom the fall is due, as there is very 
little hematite in merchants’ hands. Even something less than 
65s. is reported to have been accepted. In face of this ore is 
tending upwards in value, some merchants having put up Rubio 
ore to 19s, 9d. per ton c.i.f. Tees, but 19s. 6d. is the regular figure. 


Pig Iron Exports. 


The shipments of pig iron from the Cieveland district 
this month are very much better than were expected, July being 
generally a very quiet time for exports, but this year the extra- 
ordinary deliveries of May »ni June are being repeated, especially 
on oversea account, these latter being fully double those reported 
in July last year, and they exceed even those of May and June of 
the current year. Not even the most sanguine trader looked for 
this continuation of the unprecedented shipments of the past 
spring. The quantity shipped this month has been 46,686 tons, 
against 42,908 tons last month, and 29,429 tons in July, 1905, all 
to 11th. 


Realised Price of No. 3 Cleveland Pig. 

It has been officially announced that the average price 
realised by the ironmasters for the No. 3 Cleveland pig iron which 
they delivered during the second quarter of the year was 
50s. 10-96d., that being 6-48d. per ton above the figure reported 
for the first quarter, and, in accordance with the sliding scale 
arrangement, the wages of the blast furnacemen in the North- 
East of England will be raised three-quarters of one per 
cent.’ for the third quarter of the year, but railway rates 
for the carriage of ironmaking materials—these are also 
regulated by sliding scale based upon the realised price 
of No. 3—will remain unchanged, as the advance does not 
bring the price up to the next completed shilling—5ls. It is 
worth noting that the average realised price last quarter was 
higher than the average quoted rate—50s. 10-96d. per ton, being 
the average realised, and 50s. 1d. the average quoted rate. In 
April the average quotation for No. 3 Cleveland pig iron was 
49s, 3d., in May 50s. 7d., and in June 50s. 6d., the highest quota- 
tion being 51s. 3d., and the lowest 48s. 9d. Not since 1900 has so 
high an average realised price as 59s. 10-96d. been recorded ; the 
rise this year so far has been 3s. Sd. per ton, and the second 
quarter's realised price this year is 3s, 10d. in excess of that of 
the corresponding period of last year. 


Manufactured Iron and Steel. 

While the works are actively employed in completing 
orders, and are likely to continue so for some months, there is a 
lack of fresh orders, and a want of confidence in the future. Thus 
consumers are rather pessimistic in their views, and are inclined tv 
wait for lower prices, which manufacturers at present are not pre- 
pared to agree to, as before they get short of orders an improve- 
ment may set in. Heavy steel rails are quoted at £6 7s, 6d. per 
ton net f.o.b., but some business has been reported at £6 ds. net. 
Steel plates are maintained at £7, and iron ship plates at £7 5s., 
both less 24 per cent., figures which have ruled all the year. 
Evidently there has been some improvement in the realised prive 
of plates, as the official accountants have certified that the millmen 
at Consett Steel Works are entitled to an advance of 24 per cent. 
in wages for the third quarter of the year, and the sliding scale 
in operation there has the realised price of steel plates 
delivered by the company as a basis. Some other steel works in 
the district regulate their wages by what takes place at Consett. 
Steel ship angles are at £6 12s. 6d., less 24 per cent. Structural 
iron and steel are in somewhat better request, and steel joists are 
steady at £6 7s. 6d., less 24 per cent. Iron bars are at £7 5s,; and 
steel bars at £7, both less 24 per cent, 


Shipbuilding 
Reports anent the poor prospects for shipbuilders after the 


U pr i | present contracts are completed are having a detrimental effect 
Australia, from £7358 to £8630; and Canada, from £6949 to | 


The decreasing markets are Sweden, Germany, Nether- | 
, available for export, that will probably bring down prices. 


upon several branches of the iron and steel industries, for there 
will be a lessened consumption of iron and steel at home, and more 
New 


| shipping orders are very scarce indeed, and the wretched condition 


of the freight market does not afford much hope that there will be 


| an improvement in the demand for new tonnage in time to avert 


a depression. The freight market is certainly most disappointing, 
there are too many vessels offering, and as the steamers now on 
the stocks are launched the number will be increased. The export 
trade of this country was never so brisk as it has been this year, 


g 
probably be done to some extent by damping furnaces down, as | quarter of the year, and £140,000 15s, 8d, in the corresponding | but this has not been enough to find profitable employment for 
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the large number of steamers that are now seeking for cargoes. It 
is believed that the prices of new steamers will come down, and 
with them the prices of materials for shipbuilding will likewise 
become easier, 


The Proposed Transporter Bridge over the Tees. 

The private company which is promoting the light railway 
between Middlesbrough and West Hartlepool, which included the 
construction of a transporter bridge over the Tees, obtained 
powers to make the railway, but did not secure permission to con- 
struct the bridge. The Corporation of Middlesbrough successfully 
opposed the bridge proposal by uodertaking themselves to erect 
the bridge or otherwise improve the communication between th> 
two banks of the river. In these circumstances the company has 
intimated that it will not avail itself of the powers to con- 
struct the railway, but that does not absolve the Corporation from 

wroviding better communication between Middlesbrough and the 
Jurham side of the river. 


King Edward's Bridge. 

On Tuesday the King opened the new high-level bridge 
which has been constructed over the Tyne near Newcastle by the 
Cleveland Bridge and Engineering Company, Darlington, for the 
North-Eastern Railway Company, and the King asked that it 
should be known as King Edward’s Bridge. The Royal train was 
the first passenger train to cross the bridge. 


Cleveland Miners’ Wage-. 

The Cleveland ironstone miners’ representatives on 
Monday met the employers at Middlesbrough to agree upon the 
wages to be paid during the next three months. The men had 
determined to go in for a substantial advance, but all that the 
masters could offer them was an advance of 0-7 of 1 per cent., or 
about the same as the blast furnacemen obtained by the sliding 
scale. This offer is to be laid before the general body of the men. 
The workmen made application that August Bank Holiday should 
be recognised as a holday at the Cleveland mines, and alsv that 
the mines should close at noon on Saturday. These requests the 
employers could not see their way to grant. 


Extension of the Weardale Railway. 

The inhabitants of the Wear Valley are endeavouring 
again to induce the North-Eastern Railway Company to extend 
the Wear Valley line from Wearhead to Alston, a distance of nine 
miles. The engineering difficulties would be considerable, as the 
Pennines would have to be crossed. 


North-Eastern Railway Wages. 

‘ It has been officially intimated by Mr. Richard Bell, M.P., 
the men’s secretary, that the employés of the North-Eastern 
Railway Company have decided not to accept the terms recently 
offered by the company in settlement of the men’s demands. The 
matter is a serious one, but it is believed that the dispute will be 
amicably settled. The men have been advised by their represen- 
tatives to accept the concessions offered by the company, but the 
men have not followed the advice. They say that, while making 
substantial concessions, the company has hedged these with condi- 
tions to which their employés cannot agree. 


Coal and Coke. 

The coal trade is showing steady progress, and all round 
is brisk, the greatest activity being noticeable in the gas coal 
branch. The low freights are stimulating the foreign demand for 
coal from this district. The collieries are busily employed, but 
yet there is a shortage, and some of the steamers that have been 
chartered are on demurrage. Best steam coal is quoted at 
10s. 6d, per ton, and smalls, which are scarce, are up to 6s. 6d. 
Best gas coals are at 10s. 3d. f.o.b. for early delivery, and 10s. 
ever next year. Coking coal is up to 9s. 9d., and bunkers to 
9s. 6d. f.o.b. The Northumberland Conciliation Board has 
awarded the miners 3% per cent. advance of wages for the ensuing 
quarter. In April the men got 1} per cent. The Northumberland 
miners have voted in favour of a universal eight hours’ day for 
miners. For years they have consistently refused to have anything 
to do with this agitation, as also have the Durham miners, because 
they already have a shorter working day than this—seven hours 
only. The coke trade is rather weak and quiet, a lessened demand 
from Cumberland being reported. _ For medium coke the price is 
17s. per ton delivered at the Middlesbrough furnaces. Foundry 
coke is at 18s, f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE has been much activity in many industrial 
branches during the last few days finishing material required 
before the annual trade holidays, which begin towards the end of 
this week and will extend over the greater part of the next fort- 
night. The outlook is, upon the whole, not unsatisfactory. No 
doubt there is in not a few departments a scarcity of fresh orders, 
but that is usual at the present season of the year ; and a revival 
of inquiry will, no doubt, to some extent recur after the holiday 
time is past. 


The Warrant Market. 

The favourable nature of the Board of Trade returns, and 
more satisfactory reports from America had a strengthening effect 
upon the Glasgow warrant market, and prices of warrants went up 
about 6d. per ton. 


extent, but still the market is fairly steady. It might have been 
strong but for the fact that, owing to the approaching holidays, 
consumers were not inclined to purchase much more iron than 
they actually required. Business was done in Scotch warrants 
from 50s. to 50s. 6d. cash, and 50s, 3)d. to 503. 9d. one month, 
Scotch warrants rising to 56s. 6d., and standard foundry pig iron 
50s. 3d. per ton. Cumberland hematite has been at 64s. 1}d., 
f.o.b. Cumberland ports, and Scotch hematite 68s., for delivery at 
the West of Scotland steelworks, the latter showing a decrease 
of 6d. 
Output and Stocks of Iron. 

The output of Scotch pig iron has up to the time of 
writing been large, there being 89 furnaces in blast, compared 
with 86 at this time last year. Of the total 46 have been making 
hematite, 37 ordinary, and 6 basiciron. Many of the furnaces 
will now be put on slack blast for a week or two, and some of 
them may be put out altogether for repairs. There has been a 
small decrease in the stock of pig iron in Glasgow warrant stores, 
which now amounts to 11,896 Scotch and 6650 tons standard 
foundry pigs. 


Prices of Scotch Makers’ Iron. 
The prices of Scotch makers’ pigs are generally steady. 


G.M.B., No. 1, is quoted at Glasgow 57s. 6d., No. 3, 55s. 6d. ; | 


Monkland, No. 1, 58s. ; No. 3, 56s.; Carnbroe, No. 1, 61s.; No. 3, | 
58s.; Clyde, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Gartsherrie, No. 1, 

65s.; No. 3, 60s.; Calder, No. 1, 65s. 6d.; No. 3, 603. 6d.; | 
Summerlee, No. 1, 66s.; No. 3, 61s.; Langloan, No. 1, 69s.; 

No. 3, 63s.; Coltness, No. 1, 72s.; No. 3, 61s.; Glengarnock at | 
Ardrossan, No, 1, 65s.; No. 3, 60s.; Eglinton, No. 1, 60s.; No. 3, 
57s. 6d.; Dalmellington at Ayr, No. 1, 61s. 6d.; No. 3, 56s. 6d.; | 
Shotts at Leith, No. 1, 66s.; No. 3, 61s.; Carron at Grange- 

mouth, No. 1, 67s.; No. 3, 62s. per ton. 


Exports and Imports of Pigs. 
The shipments of pig iron from Scottish ports in the past 


Holders naturally took advantage of this | 
advance to sell, with the result that prices came back to some | 








week amounted to 5719 tons compared with 4802 in the corre- | 
sponding week of last year, showing an increase of 917 tons. The 
arrivals of Cleveland pig iron at Grangemouth reached 12,317 tons, 
against 8165 in the same week of 1905, showing an increase of 
4154 tons. 


Finished Iron and Steel. | 
The makers of malleable iron report an improving ten- | 
dency in business, and it is stated that, in some cases, their order 
books are now so well filled that they are unable to arrange prompt 
delivery. As a rule, however, the makers are ready to meet the | 
requirements of their customers. In the steel trade general satis- 
faction is expressed with the agreement that has been reached 
between the English and Scotch makers to put a stop to unprofit- 
able competition in the material supplied for shipbuilding purposes. 
At the moment the demand is necessarily quiet, but business, as a 
whole, is regarded as in a favourable condition. 


Shipbuilding and Engineering. 
An order has been placed with the Fairfield Shipbuilding | 
and Engineering Company to build two large turbine steamers for 
the Egyptian Mail Steamship Company of London. It is stated | 
that the builders will supply the whole of the machinery. Gener- | 
ally speaking, there is not much shipbuilding or engineering work 
coming forward at present, but there are important contracts in 
the course of execution, and the outlook is by no means dis- 
couraging. 


The Coal Trade. 
It was not to be expected that the exceedingly large ship- 
ments reported last week would be continued, and so there is a 
decrease in the clearances from the Scottish ports of about 37,000 
tons. The comparison with the corresponding week of last year, 
however, shows an increased shipment of nearly 20,000 tons, so 
that there is no reason to be dissatisfied with the volume of 
business. Prices of shipping coals are steady. At Glasgow | 
harbours ell is quoted 8s. 6d. to 9s. 3d., splint 8s. 9d. to 9s. Id., 
and steam coal 8s. 9d. per ton. Household coal for home use is 
quiet, owing to fine weather, and there is less inquiry for manu- 
facturing qualities. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 

ONE of the most important transactions of the weck has | 
been the placing of the Egyptian State Railway contract. This | 
totalled 25,000 tons, and has been secured direct by the Ebbw 
Vale Company at 13s. 3d. net f.0.b., Newport, Mon. 

Quietness characterises the trade in the Cardiff and Newport 
districts; and in a run round the chief coal centres I was 
impressed with the large accumulations of coal at colliery and rail- | 
way sidings. These accumulations have had the usual and natural 
result of making prices easy. So far, colliery owners do not show | 
any great concern. The period is the summer interval, and | 
is generally taken for holiday movements. Mid-week at Car- | 
diff best large steam was to be obtained under current 
quotations. For small steam the inquiry was steady, and | 
as much as 10s. for best was quoted, but deductions were 
possible. Monmouthshire coals were from 3d. to 6d. per 
ton easier, Latest quotations, Cardiff, were as follows :—Best | 
steam coal, 15s. 9d. to 16s,; best seconds, 14s, 9d. to lds, 3d. ; | 
seconds, 14s. 3d. to 14s. 6d.; drys, 12s. 9d. to 13s. ; best washed 
nuts, 12s. to 12s. 6d.; seconds, lls. 6d. to 12s. ; best washed | 
peas, lls. to 11s. 3d. ; seconds, 10s. 3d. to 10s. 9d.; best smalls, | 
Ys. 9d. to 10s.; best ordinaries, 9s. 3d. to 9s. 64d. ; seconds, 
&s. 6d. to 9s.; inferiors, 8s. to 8s, 3d. Monmouthshire semi- 
bituminous :—Best large, l4s. 6d. to 14s. 9d.; best ordinaries, | 
12s. 6d. to 14s.; seconds, lls. 9d. to 12s. 3d. House coal :— Best, 
lis. 3d. to 15s. 6d; best ordinaries, 14s. to 14s. 6d.; seconds and 
other kinds, Ils. to 13s.; No. 3 Rhondda, 15s. to lis. 3d. : | 
brush, 13s.; small, lls. to lls. 3d.; No. 2 Rhondda, 10s. 9d. to | 
lls.; through, 9s. 6d. to 9s. 9d.; smalls, 8s. 6d. to 9s. Patent 
fuel, 16s. to 16s. 6d. Coke, 17s. to 25s. Pitwood 21s, 


| recovering. 


Anthracite Coal Trade. 

One of the chief features of the trade of late has been the | 
steady improvement which has taken place in culm. — After 
remaining for a long period at prices veering between 4s, 6d. and | 
5s. it advanced to 6s., and at this, its lowest price, it remains, | 
though on ‘Change, Swansea, this week it was stated that 
anthracite rubbly culm has been quoted as high as 7s., though no | 
large quantity has been sold at this figure. Latest prices are :— | 
Best malting large, 17s. 6d. to 18s. 6d.; second malting, 15s. to | 
l6s.; big vein, 12s. 3d. to 12s. 9d.; red vein, 9s. to 9s. 6d.; cobbles, 
17s. 6d. to 18s.; nuts, 18s. to 20s,; peas, 11s, 6d.; rubbly culm, 6s.; | 
duff, 4s. 6d. Swansea prices for steam remain at lds. to 16s. for 
best ; seconds at 12s. 6d. to 13s. House coal: No. 3 Rhondda, 
14s. 9d. to lis. 3d. Patent fucl, 13s., including tax. 


Llanelly Coal Trade. 

While other trades, notably tin-plate, are very depressed 
in this district, there is a steady improvement shown in the coal 
trade. Boring operations are to begin forthwith at Morfa Marsh, 
and there is a probability of a restart at Mwrwg Vale. The 
anthracite trade is decidedly better, and improved prices regarded | 
as certain in a little time. 


Collieries and Machinery. 
The equipment of collieries with the latest machinery, | 
and with electric power, is one of the signs of progress seen in 
the leading colliery districts, No greater contrast can be afforded | 
at the present time than that between the simple adit, or level, | 
with its uneven tramway and ‘‘joliing” trams, worked by one | 
horse, and the great collieries, with their output of 10,000 tons a 
week and the finest scientific appliances. Powell Duffryn, in connec- 
tion with their new enterprise at the Bargoed collieries, are to be 
supplied with a gas engine of 750 horse-power, built on the 
Cockeril principle for consuming coke oven gas. Near Llanbra- 
dach there is a coke oven and by-product works erecting on a very 
large scale. } 
Swansea Trade. 
In passing a cordial vote of congratulation to Lord | 
Glantawe, on his elevation to the peerage, leading members of the 
Harbour Board commented this week upon his valued services in 
connection, especially, with the tin-plate trade. The monthly 
financial statement showed the harbour trade to have been very 
satisfactory, imports indicating 9 per cent., and exports 26 per 
cent. increase. Among the items, copper ore and copper pyrites 
showed a decrease, but in iron ore there had been an increase of 
2000 tons, in wood 4500 tons, in grain 3&00 tons, and in coal, coke, | 
and patent fuel of 84,000 tons. Last week, as indicating a con- 
tinuance of this satisfactory state of affairs, the return of imports 
and exports exceeded 100,000 tons. Coal and patent fuel were 
reported as exceptionally brisk, the coal export was 68,105 tons, 
and patent fuel 17,211 tons. Russia took 2055 tons of the latter, 


The Iron and Steel Trade. 

Generally the iron and steel outlook is regarded as healthy, 
the pig iron export for June being largely in excess of the corre- 
sponding month, with advanced prices and improved wages rate. 
During the week two large importations of steel billets have come 
to Newport from Antwerp, but none from America. Old rails 
continue to be received at Swansea from Southampton. Dowlais 
continues busy on colonial and Great Western Railway rails, and 





| —-a Philadelphia patent—on the blowing cylinders. 
| little alteration of late in prices. 


| issued 
‘numbers, 64s. 3d.; Middlesbrough, 50s. 24d.; Scotch, 56s. 6d.; 


| were shipped, Jeaving stocks at 193,245. 


| passed into the more satisfactory list of official statements. 
| the one hand, it is admitted that negotiations have been opened, 
| and on the other, that terms have actually been arranged. 


| Doubtless in a few days something detinite will be known. 


the continuance of briskness is to be seen at Blaenavon, 
Ebbw Vale, and in the Swansea Valley. The steel trade 
is distinctly brisk, and it has been quite a subject of remark 
that the demand for locally-rolled tin bars has heen un. 
usually brisk, For the great developments at Dowlais I note 
that amongst the machinery ordered from Middlesbrough are 
two sets of steam-blowing engines, each of 3000 horse-power, capable 
of blowing up to 26 lb, blast pressure. This, I learn, isa construc- 
tion on the American crank principle, with the Southwark valves 
Condensing 
plant will also be erected there on the Weiss principle. here is 
The Swansea Metal Exchange 
mid-week the following :—Pig iron, Bessemer mixed 
Welsh hematite bars, 70s.; steei bars, Bessemer and Siemens, £5 ; 
block tin, £170; lead, £16 lls. 3d.; copper, £81 3s.; silver, 
29,40. per oz.; spelter, £27. 


The Tin-plate Trade. 

Beyond the fact that there was a large despatch of tin- 
plates last week from Swansea, there seems to be no brightening 
of the situation ; that work was busy is attested by the quantity 
received from works, 87,110 boxes. During the week 115,916 boxes 
Prices remain: Bessemer 
prime I.C. 20 x 14, 112 sheets, 1001b., 13s.; wasters, 12s. 3d.; 
Siemens prime, 13s. to 18s. 1}d.; C.A. roofing sheets, £9 per ton ; big 


| sheets for galvanising, 6ft. by 3ft. by 30 gauge, £9 7s. 6d. per ton ; 


tinished black plates, £9 10s. per ton. In the finishing depart- 


| ment work continues slack, one noticeable feature being the falling 


off in demand for bright plates of late. Mixed sheets and black 
plates constitute the chief requirements. In the labour market 
there are serious fears of an upset. With strange persistency 
workmen during bad times show a tendency to make things worse, 
and now men and employers are at variance on the intention of 


| the former to stop one week in the month. The best judges of 
| the trade are the managers, who are in touch with the markets, and 


with the world’s requirements, and these will certainly close down 
the works if men seek to hamper operations. At Llanelly distress 
is becoming noticeable. 


The Rumoured Great Western Railway and Rhondda Rail- 
way Amalgamation. 


Up to the despatch of my letter this rumour has not 
On 


In the 
Cardiff district this week, travelling on the Barry line, I found 
that the scheme was regarded with favour, especially in the Port 
Talbot district, while the current of opinion at Swansea is quite in 
accord. In all parts of the district the influence on stock is seen to 
be marked, and official circulars are even stated to be in preparation. 
Apart 
from this rumour, favourable comments are being passed athe 
vigorous policy of the Great Western Railway, its leasing of the 
Manchester and Milford line, its improvements in the Swansea 
district, and now the completion of the Fishguard and Rossclare 
route to Ireland are cited in evidence. Mr. W. Beddoes is named 
as the traffic inspector for the route, which will need the active 
co-operation of the Midlands as a feeder. 


The Inundation Fatality. 
The inquest has been opened and is proceeding. A very 


| close investigation is certain, and one of the most important points 


is, as I stated last week, the closeness of the present workings tu 
the old, Plans are{to be produced. 


Coal and Iron Statistics. 

Coal export returns for June show an increase over those 
of June last year of 168,864 tons. For the half-year the increase 
is 832,674 tons in foreign shipment from Cardiff, and 63,975 tons 
coustwise. In foreign shipments, Swansea had an increase of 
378,125 tons ; Newport 152,284 tons ; Port Talbot of 123,682 tons ; 
Neath 10,274 tons ; and Llanelly 32,772 tons. The return has just 
been issued, and is full of interest. In iron and steel, Cardiff, 
Newport, and Swansea, show a decrease ; also in patent fuel and 
coke. In patent fuel Swansea shows a decrease to the extent of 
over 10,000 tons, but this trade is now, to all appearance, 








LAUNCHES AND TRIAL TRIPS. 


BRAUNFELS, steamer; built by Swan, Hunter and Wigham 
Richardsons, Limited ; to the order of German owners ; dimensions 
421ft. by 554ft.; to carry 8400 tons deadweight; engines, four- 
crank quadruple-ex pansion ; launch, June 2nd, 

ARRINO, steel screw steamer; built by David and William 
Henderson and Co., Limited ; to the order of the Australind 


| Steam Shipping Company; dimensions, 392ft., 50ft., 29ft. 2in.; 


engines, triple-expansion, 26in., 44in., and 73in., by 48in., pressure 
200 lb.; constructed by builders ; launch, June 27th. 

LOWTHER RANGE; built by Furness, Withy and Co.; to the 
order of Neptune Steam Navigation Company, Limited ; dimen- 


| sions, 357ft. long; engines, triple-expansion, 24in., 39in., 66in. by 


45in., pressure 1801b.; constructed by Richardsons, Westgarth 


| and Co.; a speed of 114 knots was attained ; trial trip, June 27th. 


MEREL, steel steam yacht ; built by Messrs. John Cran and Co., 
Leith ; to the order of a continental client ; dimensions, 108ft. by 


| 15ft. by Sft. and 120 tons measurement; engines, triple-expansion, 
| 350 indicated horse-power, pressure 180]b ; launch, July 5th. 


SALAMANCA, steel screw steamer ; built by Harland and Wolff, 
Limited ; to the order of Hamburg American Line; dimensions, 
400ft. long and 6000 tons gross ; launch, July 5th. 

NEWBIGGIN, new beamless turret steamer; built by Wm. 
Doxford and Sans, Limited ; to the order of the Newcastle Steam- 


| ship Company, Limited ; dimensions, 350ft., 50ft. by 25ft. 3in. ; 


to carry 6700 tons deadweight ; launch, July 6th. 
STEGELBORG, steel screw steamer ; built by Wm. Gray and Co., 


| Limited ; to the order of Mr. C. K. Hansen, of Copenhagen ; 


dimensions, 290ft., 39ft. by 21ft. 4in.; engines, triple-expansion, 
20in., 314in., 53in. by 36in., pressure 160 lb.; constructed by the 
builders ; a speed of 94 knots was averaged ; trial trip, July 5th. 

ANTAEUS, single deck steamer; built by Messrs. Ropner and 
Son ; to the order of Messrs. J. Sunley and Co.; to carry 5600 
tons ; engines, triple-expansion; constructed by Blair and Co., 
Limited ; a mean speed of nearly 104 knots was attained ; trial 
trip, July 5th. 

KossutH, steel cargo steamer; built by R. Craggs and Sons, 
Limited ; to the order of the Hungarian Levant Steamship Com- 
pany, Budapest ; dimensions, 362ft. 6in., 49ft. 9in. by 25ft. 10in. : 
engines, triple-expansion, 234i0., 39in. by 66in. by 45in., pres- 
sure 180Jb, ; constructed by North-Eastern Marine Engineering 
Company ; launch, July 6th. 








Tue INSTITUTION OF CIVIL ENGINEERS: YORKSHIRE STUDENTS’ 
Section.—On Thursday, July 12th, a visit will be paid to the 
Roundhill Reservoir of the Harrogate Corporation at Masham. 


GeoLocists’ AssocIATION,—A long excursion to Yorkshire 
coast has been arranged for July 23rd to 28th, The official party 
will travel on Saturday, July 21st, by the Whitby express, leaving 
King’s Cross at 11.30 a.m., arriving at Whitby 5.30 p.m. Visits 
to various places of geological interest in the neighbourhood will 
be made, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel Market in Rheinland Westphalia. 

'o judge from accounts that come in from the various 
iron producing districts, there has been quite an exceptionally 
good business transacted in iron and steel during the week now 
past, and the general condition of the market is extremely firm, 
makers and manufacturers being very well booked ahead, As was 
reported in last week’s letter, home production in pig iron is no 
longer sufficient to cover the rising demand, and English foundry 
pig is often bought. The scarcity in pig iron, and consequent 
advance in quotations for foundry pig, has caused eighteen 
foundries and mills in Central Germany further t+ raise the prices 
for raw castings of every description 5 per cent., and these prices 
will be the basis quotations for autumn contracts. 


From the Siegerland. 

Iron and steel is as strongly inquired for as ever, and the 
prices, generally, may be termed profitable. The Rolands-Hiitte 
has recently given notice to the Pig Iron Convention, and to the 
Office for Sale, without stating the motive, and the Charlotten- 
Hiitte, also one of the principal ironworks in the Siegerland,’ is 
reported likewise tointend giving notice for the end of the present 
year, making the joining of the Geisweid works, which has hitherto 
been an ‘‘ outsider,” the condition for further membership of the 
Convention. Unless an agreement can be arrived at with the 
above named works, the Pig Iron Convention will end on the 31st 
of December of the present year. 


Position of the Silesian Iron Trade. 

Not merely has the firm tone of previous weeks been well 
maintained in the iron and steel industry, but there has been a 
further improvement noticeable in several departments, and an 
increase in activity. A large amount of fresh work has been 
offering lately, and the works are all engaged to their fullest 
capacity, and expect to continue very briskly occupied up to the 
end of the year. Official quotations are the same as in previous 
weeks, 


German Coal Trade. 

An exceedingly strong tone continues to characterise the 
coal industry over here ; there has not been the customary slack- 
ness noticeable during the early part of summer this year, and 
engine fuel has never been more briskly called for than at present. 
All sorts of coal are complained of as being somewhat scarce. If 
only some means could be found of doing away with the want of 
wagons in Silesia, which is hampering the coal trade to a consider- 
able extent already, and is sure to cause more delay and 
inconvenience later on, when pu’chases increase. From the south 
of Germany, excellent accounts are received concerning the coal 
trade, consumers buying heavily. 


Satisfactory Trade in Austria-Hungary. 

There has been a steady feeling in the iron and steel 
industry, and improving activity is even reported in sone branches. 
The threatened strike in the building department has been pre- 
vented and work has been universally resumed. Nearly all sorts of 
finished iron are in lively request ; agricultural machines are very 
briskly called for, and the wagon shops expect to be busily engaged 
for months, further orders having recently been secured, while a 
large one for the Italian State Railways is in suspense. From the 
coal market in Austria-Hungary good reports come in, of a lively 
demand for engine as well as for house coal, and there was an 
inclination towards higher prices noticeable. The Bohemian brown 
coal market is very well occupied. 


Fair Prospects in France. 

At present a comparatively moderate business is doing in 
the iron and steel departments of France. The majority of the 
works are well supplied with orders for a pretty regular employ- 
ment during the present quarter, but they expect more contracts, 
and consequently improving activity for autumn. A firm and, on 
the whole, satisfactory business is done on the French coal market. 


Home and Foreign Orders Increase in Belgium. 

In pig iron, and in semi-finished steel, stiffness in price 
and a searcity in supplies continue the characteristic features, and 
a rise in prices for crude iron is being expected. Billets and plates 
are sold at 110f. to 115f. p.t. Orders for foreign consumption 
come in freely, especially for girders, which continue most actively 
inquired for, in spite of the late rise in prices of 6-25f. p.t. For 
inland consumption prices vary between 150f. and 155f. p.t. In 
the rail trade the amount of work secured is satisfactory, and will 
keep the various concerns well occupied, while prices yield a fair 
profit. Bars for home consumption are paid with 160f. p.t., and 
common plates in iron and steel realise 170f. to 178f. p.t., 
while Siemens-Martin plates sell at 180f. to 185f. p.t. Vigorous 
employment is stated to prevail in the building and construction 
department, demand increasing from week to week. The fact 
that further improvements in quotations of 1f. and 2f. p.t., have 
heen resolved upon for coal in Belgium, snfficiently illustrates the 
position of the market. Engine fuel and coke are very briskly 
called for, and house coal has also been in good request. ~ . 








CATALOGUES. 





C, D. MONNINGER, 124 and 126, Clerkenwell-road, London. 
Catalogue of wood-working machinery and tools. 


KOHLER BrorHERS, Chicago, and 56, Ludgate-hill, London.- 
Circular giving particulars of a control system for printing presses. 


AKONIA SYNDICATE, 120-122, Birkbeck Bank-chambers, London. 


—Pamphlet of testimonials from users of this dust-laying 
preparation. 
JOHN HENDERSON AND Son, Limited, Paisley-road Toll, 


Glasgow.— Interesting booklet on artesian wells, with reference to 
an improved air lift system for raising water. 

Aston Motor ACcESSORIES COMPANY, LIMITED, Bevington-road, 
Aston, Birmingham. —This catalogue deals with numerous details 
of motor cars, including radiators, pumps, sparking plugs, switches, 
distributors, &c. 

C. REDMAN AND Sons, Pioneer Ironworks, Halifax.—‘‘ High- 
grade Machine Tools” is the subject of this book. The tools are 
of several types, including planers, sliding, surfacing, and boring 
lathes, axle and screw-cutting lathes, shaping machines, drilling 
machines, &c. 

PETER BROTHERHOOD, Belvedere-road, Westminster.—Air com- 
pressor catalogue. The air compressors described and illustrated 
in this book have been specially designed to meet the rapidly 
growing requirements of users of pneumatic tools and other 
machinery and appliances worked by compressed air. 

WALKER Bros, (WIGAN), Limited, Wigan.—This handsome 
catalogue has been compiled to give those interested a brief illus- 
trated description of the principal kinds of machinery constructed 
in the above works. The book also includes a number of high- 
class illustrations of the Pagefield Works, Air compressing 
machinery forms another prominent feature. 

HowarD ASPHALT TROUGHING CompPaNy, Limited, Trafford 
Park, Manchester.—This is a neat little pamphlet describing the 
Howard asphalt solid system, which consists of an asphalt.trough 
made continuous by welded joints, The cables are laid on the 


bottom of the trough, and first hot bitumen and then hot asphaltic 
concrete is poured over them, welding the whole into a solid mass. 


Moss AND Woopp, Oaklands-road, Cricklewood, London.—A 
photograph of a motor omnibus supplied to the Cambrian Rail- 
ways shows a vehicle of somewhat unusual design. This has a 
two-cylinder, horizontal engine, carrying twenty-two passengers-— 
twelve in main compartment, eight in a smoking compartment, 
and two by the driver, with luggage on top, It is chain-driven 
throughout. 

Pu. BONVILLAIN AND E. Ronceray, Paris-Aubervilliers.—‘‘ The 
‘ Universal’ System of Machine Moulding.” This will be found an 
extremely interesting catalogue. 
mixing and crushing machine ; a new process of making pattern 
plates ; the construction and working of the Universal mould- 
ing machine ; and the assembling machine. In fact, the contents 
include a complete moulding equipment. 


Siemens BrotHers Dynamo Works, Limited, York-street, 
Westminster.—Two pamphlets, YM 111 and YM 14, which have 
reached us, deal with drum-type crane controllers, and direct- 
coupled Siemens alternators respectively. The former gives a 
general description of the various types of crane controllers made 
at the Stafford Works, and the latter describes the construction 
of the UR alternators, and zives data of weights and dimensions. 
It is also illustrated with views of machines recently constructed. 


Dorman, Lone anp Co., Limited, Middlesbrough.—‘‘ Pocket 
Companion containing Useful Information and Tables pertaining 
to the Use of Steel,” manufactured by Dorman, Long and Co., is 
the title of a handy compila’ion sent us by this firm. The earlier 
pages of the book contain a number of excellent illustrations of 
the company’s works, and a full deseription of the products of the 
many departments is given. There is also included in the pages of 
the book much valuable data, which will make it highly acceptable 
in all drawing offices, 

AMERICAN Locomotive CompaNy, New York.—Pacifiec type 
passenger locomotives. The type of locomotive illustrated in this 
pamphlet was built in order to meet the conditions of the heaviest 
passenger service. ‘T'rains weighing from 500 to 600 tons require 
exceptional power, even if on moderately level roads. Such trains 
require a combination of large cylinders, heavy tractive weight, 
and large boiler capacity. ‘The wheel arrangeraent provides a four- 
wheel leading truck; six-coupled driving wheels, giving large 
adhesive weight, and trailing wheels rendering it possible to provide 
a suitable fire-box and large grate area. 


RICHARD JOHNSON, CLAPHAM AND Morris, Limited, Manchester. 

Johnson's concrete lattice and armoured concrete construction 
form the subject of this pamphlet. The steel wire concrete lattice 
for constructional purposes is made from steel wire, which has a 
breaking strain of about forty tons to the square inch in sectional 
area. The process of manufacture does not injure the steel wire, 
inasmuch as the wire in the process of manufacture is drawn 
through a die, and is subjected to a very severe test, during which, 
if a weak place exists, the stress imposed in passing through the 
die at once reveals it by breaking the wire. 


SIEMENS BROTHERS AND Co, Limited, York Mansion, York- 
street, Westminster, London, 8.W.—We have received from this 
firm a red binder for filing the priced publications of the company. 
It contains a contents card of the company’s scheme of price lists, 
and one copy of each of the following : 
2urrent generators and motors; price list 3), Lilliput arc lamps 
ind accessories ; 
list 54, switchboard instruments ; price list 77, vuleanised india- 


eubber wires and cables ; price sheet 16, type E.K., switchboard | 


instruments ; price sheet 17, fittings for Lilliput are lamps. 


DAVIDSON AND Co., Limited, Belfast. 


propelled fans. A further pamphlet is devoted to an illustrated 
jescription of the mechanical ventilation of mines. The installa- 
tions referred to are of two kinds. First, those in which a large 
fan is installed on the surface in proximity to the upcast shaft, to 
which it is connected by means of an air drift; and, secondly, 
those in which fans work underground, where they have been 
placed either to work in conjunction with a large fan installed at 
the surface, or to effect the entire ventilation of the mine alone, 
without the assistance of a surface ventilator. All the examples 
described ir this publication have been equipped with ‘“‘ Sirocco ” 


fans, and are in actual operation, while having been erected within | 


the last two years, they may be regarded as examples of the most 
modern methods of mine ventilation. 





New Province Grounp.—At a meeting of shareholders in John 
Brownand Co., Limited, on 29th ult., Captain Tresidder, speaking of 
the range for proving big guns which the company had obtained, said 
that, in a country like this, so densely Lp omy and so built up, 
it was not easy to find a suitable ground where they could fire big 
guns. Fortunately all difficulties had been overcome, and they 


had secured a piece of land which was in every way suitable for | 


the purpose. When it was ready for use it would be the finest 
range in existence, with the possible exception of Krupp’s range at 
Meppin. They would have an uninterrupted range of 20,000 
yards—more than 11 miles. That was reasonably adequate, but 
not excessive. In 1887, when experiments were made to see how 
far the 9-2 gun would carry, it threw the 380 Ib. shell 13 miles. 
And that 9-2 gun was a mere baby to this 12in., the present gun, 
with its 850 Ib. shell. Moreover, those experiments were twenty 
years ago, and the science of artillery, especially of high velocity, 
had made great strides since then. What the ultimate range of 
the modern 12in. gun would be he did not know, and he did not 
think anybody else knew. He had a notion, however, that if one 
was let off at him anywhere within 25 miles he would do well to 
provide himself with an armour plate. 


THE INTERNATIONAL Tourist TropHY Race, 1906.—We have 
received from the Secretary of the Automobile Club a copy of the 
list of entrants for the above race, which is to be held in the Isle of 
Man on September 27th. The whole object of the Club in fixing 
a detinite allowance of fuel for a given distance is simply to limit 
the horse-power, and thereby the speed, of the competing vehicles, 
and this regulation, in conjunction with the others, restricts the 
race to Lond fide touring cars. This method of limiting engine 
power was chosen on account of its simplicity. The allowance of 
petroleum spirit for this year’s race has been fixed at one gallon 
for every 25 miles of the course. The entries are:—Mr. John S. 
Napier, Arrol-Johnston; Mr. A. Rawlinson, Darracq ; Mr. A. Rawlin- 
son, Darracq ; Hon. C. 8. Rolls, Rolls-Royce; Hon. C. 8. Rolls, 
Rolls-Royce ; Mr. Warwick J. Wright, Minerva; Mr. D. Citroen, 
Minerva ; Mr. T. B. Browne, James and Browne ; Mr. C. Harman 
Wigan, Vinot; Mr. John 8S. Napier, Arrol-Johnston ; Mr. Alec 
Govan, Argyll; Mr. Alee Govan, Argyll; Mr. Harry Smith, Rover; 
Mr. Albert Brown, Brown; Mr. A. Mosses, Clement; Mr. Claude 
Watney, Pipe; Mr. 'T. C. Pullinger, Humber; Mr. Edward Powell, 


Humber; Capt. W. E. D. Owen, Aries; Capt. W. E. D. Owen, | 


Aries ; Mr. R. L. Jefferson, Rover; Mr. F. Guy Lewin, Peugeot ; 
Mr. J. Ernest Hutton, Berliet ; Mr. J. D. Siddeley, Siddeley ; Mr. 
R. R. Brown, Siddeley ; Mr. J. Ernest Hutton, Berliet ; Mr. Tom 
Thornycroft, Thornycroft; Mr. E, Lisle, Star; Capt. H. H. P. 
Deasy, Deasy ; Mr. E. W. Lewis, Deasy; Mr. Gordon Usmar, 
Vinot ; Mr. J. Perey Dean, Scout; Mr. J. Lisle, Star; Mr. C. H. 
Dodd, Speedwell; Mr. J. Maytield, Climax ; Mr. Robert Burns, 
Swift ; Mr. W. L. Hardman, Hardman; Mr. Hugh P. MacConnell, 


Bianchi; Mr. Arthur McCormack, Gladiator; Mr. Sidney Straker, | 


Straker-Squire; Mr. L. R. L. Squire, Straker-Squire; Mr. 


It describes an automatic sand- 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. £. 


When ani tion is ted from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentimned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 











STEAM ENGINES AND BOILERS. 


20,652. October 12th, 1905.—IMPROVEMENTS IN OR RELATING TO 
STEAM BOILER FURNACES, Thomas Bamforth and Robert P. 
Roy, both of the Carron Company, Carron, Stirlingshire. 

This invention relates to the furnaces and combustion chambers 
of steam boilers, and has for its object to provide improved means 
whereby combustion of the gases generated from the fuel on the 
tire-grate may be more completely effected, so as to improve the 
heating capacity and lessen the smoke evolved. There are ten 
figures. Fig. 1 is a longitudinal section of a part of a flue boiler 
with combustion chamber. Fig. 2 is a cross section of the same. 
In flue boilers at the rear of the bridge B and preferably at some 














distance therefrom is a lining or arch C of brickwork or other 
suitable material made up of hollow slabs or otherwise to provide 
an air space ¢ therein, and into which air is led by a pipe or pipes D, 
carried from the furnace front E through the ash-pit space F and 
lower part of the bridge B. In the crown of this arch or lining C 





price list 3e, Siemens are lamp carbons ; price | 


Bulletins Nos. 2002 and | 
2003 deal with fans for forges, centrifugal fans and _ electric- | 


a number of orifices c! are formed to permit of the outtlow of the 
heated air, which is directed downwards to mingle with the fire 
gases passing over the bridge B. At the rear of this arch or lining 
| C a series of arches C! C! are built of fire-brick or like refractory 
| material, these arches more or less filling the space in the upper 
| part of the flue or combustion chamber A, and being made in the 
| form of checker work or of bricks or slabs with intervening spaces 
| so arranged as to leave a series of channels c? for the passage of 
| the fire gases to facilitate contact of the gases with the brickwork 
| and a swirling movement of the gases as they pass into the boiler 
| flue. —June 13th, 1906, 


Price list la, continuous | 


INTERNAL COMBUSTION ENGINES. 


| 23,556. November 16th, 1905.—IMPROVEMENTS IN ELECTRIC 
IGNITING APPARATUS FOR MULTIPLE-CYLINDER INTERNAL 
ComBUsTION ENGINES, Frederick H. Royce, Ccoke-street, 
Hulme, Manchester. 

The object of this invention is to provide a method of using two 
| trembler coils with one distributor for the ignition of a number of 
| cylinders, an improved method of insulating the high-tension 
rotating portion and,of driving and advancing the rotating portion. 

| In the case of an eight-cylinder engine, one coil is used to ignite 
four of the cylinders, and another coil is used to ignite the other 
four, which has the effect of decreasing the period of ignition on 

| each coil to one-half that of a single coil used for the same purpose. 
There are five figures. Fig. 2 shows in plan the distributor with 
low-tension and high-tension brushes in position and horizontal 
section across the low-tension rotating portion. The distributor 
consists of a metal case 1, which carries the low-tension 2 2, and 


2 


high-tension brushes 3 3 43. The high-tension brushes 3 3 43 each 





Ne. 23,556 





37 





Fig. 2. 


consist of an insulating plug 4, into which is fitted a metal sleeve. 
To the top part of the sleeve is fitted a terminal. A carbon brush 
is free to slide in the metal sleeve, and is fed forward by a spring. 
The low-tension brushes, of which there are two, each consist of a 
strip of springy metal 9, to which a contact piece 10 is fixed. 
Attached to the brush is a bracket 11 carried by a pin31. The 
strip 9 is compressed between the face of the low-tension rotating 
portion and a pillar 12, thus maintaining contact. The pillar 12 
and the pin 31 are mounted on a metal base 2, which forms a ter- 
minal to which a connection from 2 coil is attached. The metal 
base 2 is suitably insulated from the case 1. The rotating portion, 
which is fixed to a spindle 30 mounted on suitable ball bearings, 
may be divided into two parts, the low-tension and high-tension. 
The low-tension portion is situated at the top of the spindle 30, and 
is made up of a metal disc 13 connected to the spindle 30, and 
having a number of projections or contacts 14, which are separated 
from each other along the periphery by a piece of insulating 
material 15. The high-tension portion consists of two flanged 
sleeves which are enclosed by a tubular bush. Over this bush the 
distributing contacts and contact rings are separated from each 
other by substantial washers of insulating material. The contacts 
are connected to the rings by the use of pins, which also serve as 
keys to position these pieces. Mounted on the casing 1 above each 
row of the high-tension brushes, which are used to distribute the 
high-tension current received from the contacts, is one high-tension 
brush 43 43, the carbon brush of which presses against oue of the 
contact rings. The high-tension current is thus supplied through 
the brushes 43 43 to the contact rings, and from these rings to the 





Christopher Hill, Climax; Mr. Harold Bruce, Metallurgique. | distributing contacts by means of the pins, of which there is one 


Several other entries are pending. 





| to each contact. —Jvne 13th, 1906. 
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24,411. November 25th, 1905.—IMPROVEMENTS IN AND RELATING 
TO THE REGULATION OF THE Supp.iy OF Ligcip FUEL TO 
INTERNAL COMBUSTION Motors, (corg Brandstetter, 55, 
Niesenbergergasse, (raz, Austria, 

This invention relates to those internal combustion motors in 
which the operating air is compressed before admixture with the 
fuel, and has for its object to provide a regulating device for the 
admission of the fuel, this regulating device comprising movable 
walls, or parts of walls, such as pistons, membranes, or the like, 
which are held in position, by elastically-yielding means, against 
the pressure at which the fuel is forced into the fuel conduit, so 
that the fuel enters the cylinder upon the opening of the fuel valve 
with a velocity which corresponds to the engine load. The elastic- 
ally-yielding means are further adapted to be regulated so that 
the introducing pressure may be constant during the whole period 
of introduction of the liquid fuel. There are six figures. Fig. 1 
shows diagrammatically the construction of the device ; a is a pin 
valve serving for the admission of the fuel into the cylinder, and 
operated by the distributing cam } ; ¢ is a spring-controlled piston, 


Ne 24, 411. 
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and ¢ a tube leading to the valve of the fuel pump. Through this 
tube the fuel is forced by an appropriate pump beneath the piston 
« and into the annular space around the valve «, and this at a time 
when a is closed. The fuel pump is operated and acted upon by 
the governor in such a manner that with a cycle of four strokes it 
supplies exactly the quantity of fuel required for the operative 
stroke at every revolution. Upon the opening of the valve « at the 
end of the compression stroke the fuel is forced by the piston ¢ 


into the compressed air with appropriate excess pressure, and | 


ignited in any convenient manner. As the valve a remains open 
for the same period whatever the engine loads may be, whilst the 
amount of fuel to be introduced varies for different loads, the 
excess pressure at which the fuel is forced, or the velocity with 
which the fuel flows in, must be regulated in accordance with the 
engine load, and by means of the valve described this takes place 
automatically, as with a varying supply from the fuel pump the 
spring is variously compressed. In addition, the pressure of the 
spring may likewise be altered by the governor or by hand.— 
Juae 13th, 1906. 


TURBINES. 


15,070. July 2ist, 1905.—IMPROVEMENTS RELATING TO ELASTIC 
FLUID TURBINES, The Warwick Machinery Company, Limited, 
83, Cannon-street, London, E.C.—.1 communication from the 
Geneval Eleetric Company of Sch nectady, Schenectady, New 
York, USA. 

This invention has for its object to produce fluid-discharging 
devices for elastic fluid turbines, which are simpler and cheaper in 
construction, and require less machine work than those heretofore 
used. A simple way to form the nozzle is to mount the partitions 
in a core, the walls thereof defining the orifices through which the 
motive fiuid passes. The partitions extend beyond the walls of 
the core for a short distance, and the latter is supported in the 
mould by suitable core-prints. There are six figures. Fig. 3 is a 
longitudinal section through a nozzle orifice, the nozzle being of 
the non-expanding type; 6 represents a diaphragm, holder, or 
support, which is provided with one, two, three or more nozzles. 
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each comprising a suitableorifice, usually segmental, whichisdivided 
into individual fluid-discharging passages by the partitions 8 of suit- 
able shape: These partitions are cast into the main body of the 
holder, and the number thereof is varied to meet the require- 
ments. The opposite ends of the segmental orifices 7 are provided 
with facing pieces 9, made in this way, and of the same material 
as the partitions 8. By reason of this construction finishing of 
the end walls of the orifice is rendered unnecessary. Between 
adjacent partitions and between the partitions and the facing 
pieces are fluid-discharging passages 10, which receive motive fluid 
from a chamber 11 that iscommon thereto. 'The passages are non- 
expanding in character, and in cross section are of rectangular 
form, so that the shape of the fluid stream delivered thereby 
will approximate to the shape of the opening or space between 
adjacent buckets on the wheel. When it is desired to make 
an expanding nozzle it can readily be done by causing the 
side walls of the nozzle orifico to diverge instead of extending 
parallel,—June 13th, 1906. - 


ROAD MOTOR VEHICLES. 


24,836. November 30th, 1905.—ImMPROVEMENTS IN APPARATUS 
FOR CONTROLLING THE SPEED OF Motor Roap VEHICLES, 
Louis Renault, 139, Rue du Point du Jour, Billanconst, Seine, 
— Date under International Concention, Felvuary 14th, 
905. 

This invention relates to an apparatus for controlling the speed 
of motor cars, of the kind which comprises fixed or rotating cup 
and governor masses rotating therein, so adapted that upon the 
speed of the car reaching a certain predetermined limit the 
governor masses engage the inner sides of the cup, exerting a 


braking effect. This invention has for its object a combination in | 


one and the same apparatus of a governor, the displacement of 
which, under the influence of centrifugal force, produces the more 
or less complete closing of the inlet passage of the motor, with a 
braking device, the action of which is caused by the governor 
masses themselves, There is one figure. The device is mounted 
upon a shaft 1 directly connected with the wheels, This shaft may 








be the chain shaft or the shaft driving the wheels by means of 
bevel gearing. This shaft is actuated through the medium of the 
change-speed mechanism, and its speed may be the same as that 
of the wheels. One of the bearings 2 of the shaft 1 carries at its 
extremity a fixed cylindrical cup 3. Weights 4 articulated to pins 
5 carried by the arms of a plate 6 keyed to the shaft 1 are displaced 
within the cup 3. Each of the weights 4 is solid with an arm 7. 


The extremities of these arms 7 bear on the one hand upon a ring 8 | 


adapted to slide along the shaft 1 and pressed along this shaft by 
aspring 9. This spring and this ring act upon the arms 7 in such 


of the chair to fit in, This groove is made of sufficient depth to 
prevent displacement of the stationary part A while the movable 
part B of the key is being driven up. The movable part B is in 
| contact with the rail D, and is shaped, as usual, to fit against the 
; same. ‘The inoer surface a! of the part A and the inner surface /,! 
of the part B are made with inclined notches or teeth, which are 


No u,9 


amanner as to cause the weights 4 to approach the axis of the | 


shaft. 


The arms 7 bear, on the other hand, against the extremity | 


of the rods 10, sliding in holes in the plate 6 and bearing by their | 


other extremities against a ring 11 loose upon the shaft 1. Against 


this ring 11 bears an arm 12 rocking around a fixed spindle 13 and | 
jointed at its free extremity to a connecting-rod 14, which by | 


means of a crank 15 controls a throttle valve 16 serving to obstruct 
the conduit supplying the gas to the motor. 


tends to maintain the arin 12 pressed against the ring 10. When 
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the influence of centrifugal force exceeds that of the ne 9, the 
weights approach the periphery of the cup 3._ Under t 


closes to a greater or less extent. When, on the contrary, the 


speed of the vehicle diminishes, the action of the spring 9 exceeds | 


that of centrifugal force. |The masses 4 approach the axis of the 
shaft, the arm 12 is pressed back and the throttle valve opens wide. 
Assuming the motor to have Leen entirely brought to rest owing 
to complete closing of its supply conduit by the throttle valve 6, if 
the vehicle is upon a decline and tends to acquire a still higher 
speed, the masses 4 under the influence of centrifugal force would 
rub against the inner wall of the cup 3 and thus exert a braking 
effect.— June 13th, 1906. 


ELECTRICAL APPARATUS. 


087. June 9th, 1905.—MetTHop or OPERATING MERCURY 
Vapour Lamps, Owen D. Lucas, 49, Lindon-gardens, London, 
W 


12 


id, 


This invention relates to a method of operating mercury vapour | 
It is possible to vary the colour and enhance the brilliancy | 


lavaps. 
of the light emitted by a mercury vapour lamp. The method 
consists in the use of a condenser of suitable capacity, which 


forms no part of the lamp, and which is placed across the mains in | 


parallel with the lamp. When one of the lamps is operated with 
an outside condenser in parallel with it, by suitably varying the 
capacity of the outside condenser the light. may be increased in 
brilliancy, or its colour may be altered. It is possible so to choose 
the capacity that the light given ont by the tube has a distinctly 
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red hue. In certain circumstances it is found that a spark gap 
increases the effect produced by the condenser, the spark gap 
being inserted in one or both of the leads from the condenser to 
the lamp. There are eight figures. Each of the bulbs A of a 
mercury vapour lamp is covered with a conducting coating B, 
constituting, with the mercury, a condenser at each end of the 
tube. An intermediate external coating B! constitutes an 
auxiliary condenser, and is connected with both the other coatings 
by the conductor C. Alternating current is supplied through 
wires D! from a transformer D to the leads E projecting into the 
mercury. Across the mains D!, and in parallel with the lamp, is 
placed an outside condenser F. The capacity of the condenser F 


must be chosen to suit the particular lamp and the object in view. | 


By suitably varying the capacity of the condenser F the light may 


be increased in brilliancy, or its colour may be altered.—June 13th, | 


1906. 


RAILWAYS AND TRAMWAYS. 


June 7th, 1905.—IMPROVEMENTS IN KEYS FOR FASTEN- 
teuben Mantle, the 


11,911. 
ING RAILs TO CHAIRS OF RAILWAYS, 
Wren’s Nest, Dudley, Worcestershire. 

This invention is intended to be used with the ordinary patterns 
of chairs and rails effectually to prevent the key from working 
loose in the chair, owing to the vibration of the rail caused by the 
passing trains. There are two figures. Fig. 1 is a cross sectional 
elevation of a rail and a portion of a rail chair with the key, and 

Fig. 2 is a sectional plan on line XX of Fig. 1. The key is made 

in two parts marked respectively A and B, each of which is wedge- 

shaped and made of oak or other suitable wood. The part A is 
stationary and is provided with an inclined surface a1, along which 
the movable key B can be forced for tightening up. This movable 
key B has an inclined surface 1 to match the inclined surface al, 

The stationary part A is in contact with the chair C, and is pro- 

vided with a vertical groove a? of the proper width for the part ¢! 


he influence | 
of the spring 17 the arm 12 is drawn back and the throttle valve 16 | 


A small spring 17 | 


inclined towards the thinner end /° of the movable part B, so that, 

although these teeth form no obstruction to the driving of the 

| wedge part B in the direction indicated by the arrow, they effec- 

| tually prevent the movable part B from slackening back in the 

| opposite direction after it has once been driven up.~-June 13th, 
1906, 


MISCELLANEOUS. 


13,811. July 4th, 1905.—AN ImpROVED METHOD OF WELDING 
IRON OR STEEL WITH EACH OTHER OR WITH OTHER METALS, 
AND FLUXES EMPLOYED FOR THAT PURPOSE, Evan L. Davies, 
Gwyn Villa, Clydach, R.S.O., Glamorgan, and William G. Clark, 
Wessel’s Nek, Natal. 
| ‘This invention relates to a method of welding iron or steel with 
| each other or with other metals, as, for example, the welding of 
hard tool steel to a mild steel bar. It has been proposed to effect 
| the welding of steel by treating the pieces to be welded with a 
solution of silica or of silicate of soda or other silicate, and after- 
wards bringing them to an ordinary welding heat and applying a 
| welding pressure. ‘I'he parts to be welded are raised to the oxi- 
dising temperature of iron—that is, to the temperature of iron at 
a bright red heat, say about 800 deg. Cent. to 1000 deg. Cent., and 
are then plunged into a bath of flux which is maintained at that 
temperature, and contains silica and carbonate of lime in about 
equal proportions. The flux dissolves any oxide on the surfaces to 
| be welded, which, by intimate contact with the molten flux, are 
| brought to a white heat, thus enabling the welding to be effected 
| in the ordinary way on bringing the surfaces quickly together 
| after withdrawal from the flux.—J/une 13th, 1906. 
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_PERSONAL AND BUSINESS ANNOUNCEMENTS, 


We are informed that the Buffalo Forge Company has removed 
to new offices at Caxton House, Westminster, and has also taken 
new stores at Manchester, 

THe AMERICAN Locomotive Company, of New York, and Tur 
LocoOMOTIVE AND MACHINE CoMPANY, of Montreal, request us to 
say that their correct address in London is 26, Victoria-street, and 
not Caxton House, Westminster, S.W. 

MANN’s PATENT STEAM CAnT AND Wacon Company, Limited, 

| of Pepper-road Works, Hunslet, Leeds, informs us that the address 
of its London office now is 9, Fenchurch-avenue, London, E.C,, 
and its telephone number 5762 Avenue. 

| It is reported that Mr. J. W. Smith, chief draughtsman 

| of the locomotive department of the Midland Railway at Derby, 

| has been appointed works manager of the lecomotive department 
of the Great Central Railway in Manchester. 

WE are informed that Mr, S. Ernest Palmer has been 
appointed a deputy-chairman of the Great Western Railway 
Company, in succession to Mr. Alexander Hubbard, J.P., who has 
held the position for a great number of years, and who will still 

| remain a member ef the board. 








Scrrace Lapour At CoLitertes.—On the 7th inst. a conference 
| was held at Chesterfield, under the auspices of the National 
| Amalgamated Unien of Labour, to discuss a price list for the 
| various classes of work on the surface at Derbyshire collieries, 
| Over thirty delegates attended. Mr. A. J. Bailey, district secro- 
tary of the Union, in addressing the conference, stated that during 
| the inquiries he had made he had found cases where the wage rate 
| was now lower than the rate of 1888, while the miners had 40 per 
| cent, over and above their basis rate for that year. The price list, 
as suggested, would ensure a minimum wage of 4s. per day, A 
| resolution was unanimously adopted agreeing to the price list, and 
| requesting the executive to make further application to the 
| owners, and ask them to meet representatives of the surfacemen 
in conference to discuss the proposed price list. 


ContRACcTS.—We are informed that the Indiana Steel Company 
| has given what is claimed to be the largest single order for gas 
| engines ever placed by onecompany. It is for eight Westinghouse 
| twin tandem, double-acting, horizontal gas engines of 3000 horse- 
| power each, capable of delivering 30,000 cubic feet of free air per 
| minute to the furnaces which produce the blast furnace gas, which, 
in its turn, is also used to operate the engines.—-We are informed 
| that the Mirelees Watson Company, Limited, of Glasgow, has 
| obtained the contract for the condenser plant in connection with 
| the Rateau plant for the utilisation of exhaust steam at the Hall- 
| side Works of the Steel Company of Scotland, Limited.—The Brush 
| Electrical Engineering Company, Limited, has received orders from 
| the North Metropolitan E. P.S. Company for one 1500-kilowatt steam 

turbo alternator and condensing lute and for four 150-kilowatt 
| transformers; and from the South Hetton Colliery for three 625, 
one 312, and one 25 K.V.A. transformers.—The North Metro- 
politan Electric Supply Company, Limited, has placed an order 
with Bruce Peebles and Co., Limited, for a 300-kilowatt 50-period 
motor converter, The same firm has also received an order for three 
300-kilowatt motor converters for converting 50-period three-phase 
6000-volt current to direct current at 500 volts, 
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AMERICAN EXPERIENCE WITH COMPOUND 
LOCOMOTIVES. 


(By an American Correspondent. ) 

THE compound locomotive has been used more exten- 
sively in the United States than in other countries, and 
although within the past two years the number of com- 
pounds built has been much lower in proportion to the 
total number of locomotives built, the reason does not 
seem to lie in any general unsatisfactory experience with 
these engines. In fact, the railways which have had the 
largest experience with, and the largest number of, com- 
pounds are among the principal purchasers of new com- 
pound locomotives. It has been found, however, that the 
compounds are sometimes used under operating or traffic 
conditions that are more favourable to the simple 
engines, and the low comparative efficiency of the latter 
under these circumstances has in some cases been cited 
as proof that compounding is in itself uneconomical. 

The Chicago, Milwaukee, and Saint Paul Railway has 
250 compounds, all of the Vauclain four-cylinder system, 
in which each side has two outside cylinders, placed one 
above the other, and with their two piston-rods connected 
to a single crosshead. Several thousand engines of this 
type have been built for American and foreign railways. 
On one of the divisions of this railway there were twenty- 
one compound engines of this type working with eleven 
simple engines in the regular goods traffic, all being six- 
coupled bogie engines of approximately the same dimen- 
sions and weight. An examination of the records for 
eighteen months showed that on the whole the simple 
engines were doing their work on a less consumption of 
fuel than the compounds, this being based on the fuel 
consumption per thousand tons hauled one mile. This 
unsatisfactory result proved to be due to the fact that 
the speeds were relatively high and the trains relatively 
light, while the gradients were such that on considerable 
atretches the engines could “drift” or run with steam 


shut off. The same types of engines are in use on another | 
division where the goods trains are heavier and run at | 
lower speeds, while the engines have to exert nearly their | 
Under these | 
conditions the compound engines effect a saving of 18 to | 
35 per cent. over the simple engines in fuel economy, | 


full capacity for a great portion of the run. 


showing to what an extent the working conditions affect 
the efficiency and economy of the locomotives. 

It is very generally assumed that compounds are 
much more expensive in repairs, but this is not found to 
be at all universal. On the first division of the railway 
above noted the simple engines averaged 3d. per mile run 
for repairs, while the compounds averaged 14d. per mile run. 
But Mr. Manchester, the locomotive superintendent, has 
pointed out that the simple engines were built at the 
railway company's shops, while the compounds were built 
in contract shops. In his opinion, the cost would have 
been about the same for both simple and compound 
engines if all had been built at the railwayshops. And it 
may be noted that the Chicago, Milwaukee and Saint 
Paul Railway is one of the few American railways building 
a large proportion—practically allin this case—of their loco- 
motives at theirown works. Mr. Manchester has offered 
a word of warning, however, as to the repairs of com- 
pound locomotives, showing that in order to maintain 
them in condition for the economical use of steam, 


particular attention must be paid to having repair and | 


maintenance work done at the running sheds. With a 








| coupled engines are also used on several railways. 


simple locomotive much of the repair work can be | 


deferred until the engine is sent to the shops for general 
repairs ; but this cannot be done with the compound. In 
fact, if a road is not prepared to arrange for the keeping 
of compounds constantly in the best condition by the 
running-shed repair gangs, he thinks it would be wiser 
for them to stick to the simple engine, which is Jess 
economical, but will stand rougher usage without much 
loss in economy or efficiency. 

The Grand Trunk Railway of Canada and the Canadian 
Pacific Railway are both very extensive users of com- 
pounds, owing partly to the high cost of fuel, but on the 
Canadian Pacific Railway the extensive experiments 
with superheaters in regular service have given such 
results that it seems likely that simple engines using 
superheated steam will supersede conipound locomotives 
using either saturated or superheated steam. The use 
of the superheater for locomotives, however, is not as yet 
making much progress in the United States. 





The Grand | 


Trunk Railway has included the two-cylinder compound | 


system in nearly all the goods engines which it has built or 


purchased within the past six years, and has 55 of these | 


engines now under contract. These are six and eight 
coupled engines with two-wheeled bogies, or of the 2-6-0 
and 8-6-0 types. Tests made last year with simple and 
compound goods engines in comparative service showed 
an economy of from 21 to 26 per cent. in favour of the 
compounds. On the Northern Pacific Railway similar 
tests showed a fuel economy of 26 per cent. over the 
— engine. On the Atchison, Topeka, and Santa Fé 
Railway, tests showed a similar economy of 19°5 per 
cent. for goods engines, and 12°6 per cent. in passenger 
engines. In both these cases the railways have large 
numbers of compounds, and the tests covered consider- 
able periods of time; and on both railways also the 
Vauclain four-cylinder compounds are principally used. 
The fuel economy of the compound locomotive was also 
shown in the tests made at the St. Louis Exhibition of 1904. 

In the enormous locomotives now so generally used in 


American main line goods traffic compounding has a} 


special advantage in reducing the work of the fireman, or 
rather in enabling the fireman to maintain steam and 
keep the big engine working at its full capacity. It is in 
the long hard pulls that the compound develops its 
highest economy, and can be of most benefit to the fire- 
man in making his work lighter. 
Locomotive Superintendent of the Northern Pacific 
Railway, which, as already noted, is an extensive user of 


Mr. Van Alstyne, the | of the grower. 





simple engine of the same power is in itself sufficient 


argument for compounding heavy goods engines. This is 
apart from any question of fuel economy, cost of repairs, 
or reliability. In fact, he believes that the huge Mallet 
duplex engine, with twelve driving wheels, on the Balti- 
more and Ohio Railway, could not possibly be fired to the 
limits of its capacity by one man if it was a simple 
engine. 

Another railway using a large number of compounds 
on lines with severe gradients, when giving an order 
for new engines, had one of them made with sim- 
ple cylinders. In a test lasting for six months the 
simple engine averaged 14} miles per ton of coal, as 
against 18} miles for the compound, on the same division 
and with the same weight of train. This showed an 
economy of 26°6 per cent. in favour of the latter, which 
could also haul heavier loads owing to the more uniform 
turning moment exerted on the driving wheels. Another 
six months’ test was made on a division having gradients 
of 1 in 67 to 1 in 56, and where consequently there was 
much “ drifting” down hill without steam. Under these 
conditions the compound averaged 19°6 greater economy 
in fuel-oil and 18°4 per cent. in water. The simple 
engine cost 1°5 per cent. more for machinery repairs and 
48°4 per cent. for boiler repairs, on a 1000-ton-mile 
basis; it also used 27 per cent. more fuel-oil, and 17 per 
cent. more water, while evaporating 5 per cent. less 
water per pound of fuel. The greater amount of water 
required by the simple engine made it sometimes neces- 
sary to reduce the weight of the train in order to enable 
the engine to reach the next water station; while, at the 
sane time, the compound would take its full tonnage and 
have a fair amount of water left in the tender when the 
station was reached. This was in a “far-west” part of 


Fic, 80,—Comparison Costa Card. 


Labour.—Work is commenced on the authority of a 
factory order, but the number of spoke or felloe blocks 
cannot be inserted until it is ascertained what quantity 
of satisfactory blocks the flitches will cut up into. A 
separate card number is allocated to front and back- 
wheel spokes and felloes respectively, against which is 
charged the sawyer’s time. The blocks are then trans- 
ferred to the store for seasoning, the job slip being 
attached to the stack for future guidance. On re-issue 
for planing, turning, and tanging, the job slip shows the 
job numter to which such supplementary work is to be 
charged, and with the completion of the work in this 
stage we are enabled to ascertain the cost of finished 
spokes and felloes in detail. These figures’ form the basis 
cost of the woodwork in wheels required for each batch 
of cars, and the wheel builder’s time is obtained in 
similar manner to that of fitters and erectors. 

Bodies.—The various types of bodies required for each 
batch of cars called for under a factory order have 
separate card numbers, to which all labour and material 
must be charged, painting included. 

Establishment charges.—Standing order numbers are 
required for labourers’ time handling and storing the 
timber and for foreman’s supervision, tq which is 
added interest and maintenance of plant and buildings, 
chief rent, power, heating, and lighting, &., in accord- 
ance with the routine subsequently described in reference 
to factory expenses in general. 

Comparison costs.—Previous references to the manu- 
facturing costs of component parts have been made at 
some length in order that their utility for comparison and 
criticism may be fully apparent. The necessity for this 
minute dissection is two-fold—the fixing of selling prices 
for all parts, and the discovery of excessive costs, which 
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COMPARISON COSTS REGISTER, 


Card No. 240. 


Description : Brake levers, pattern W. 853. 


Class : 40 H.P. 









































Factory order. Quan Factory cost. Average. Remarks, 
Date. No. | a Labour. Material. | Est. Charge. Total. , Cost each. 
1905 a | a | (6 awe vs 
June 22nd 680 | 20 0; 10/4 1B 2 0;12 3 2/15) 9 0; 2) #8 
4 10th 3134] 20 0 | 10 | 7 1°14 | 0 0) 13/1 2; 17)|8 0 2 104 
March 3rd . 5199] 40 1} OJ 13] 3; 7/6 1} 5)0 5 12 73] 0 2 + 9% Castings insufficiently annealed 
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the country, where the water stations were considerable 
distances apart. 

For hauling express trains of moderate and great weight 
at high rates of speed, the four-cylinder balanced compound 


| locomotive has been introduced by a number of leading 


railways. Both the De Glehn and Von Borries systems, 
with two and one main driving axle respectively, are 
used, but with various modifications of cylinder arrange- 
ment and valve gears. The favourite type of engine for 
this service is the “ Atlantic,” or 4-4-2 type, but six- 
In a 
recent paper by a locomotive designer it was pointed out 
that locomotives have become too large to permit of con- 
tinuing indefinitely the mere increase of size and weight, 
and more scientific development in the design is now 


needed. “In these immense engines the internal stresses | 


due to the inertia of the parts, and the effect upon the 
permanent way due to the unbalanced counterweights in 
the driving wheels, render it necessary to devise a better 
system of balancing the reciprocating and revolving 
weights. By using four cylinders and balancing recipro- 
cating parts with reciprocating parts, and revolving 


weights with revolving weights, a practically constant | 


pressure on the rails is secured. This renders it possible 


to increase the weight on the driving wheels without | 
increasing the strain and destructive effect upon the per- | 
manent way ; and this permissible increase means that a | 


larger boiler can be used, which is one of the most 
important considerations in locomotive design. Theoreti- 
cally, the best results would be attained by the use of 
four simple cylinders, with all parts alike, as in the four- 
cylinder balanced simple engines now in use on English 
railways. 


of compounding, and all the American balanced locomo- | 


tives yet built are compound engines. 








THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. IX.*—COSTS DEPARTMENT (continued ). 

Timber.—The classes of timber generally used in the 
manufacture of the wheels are ash, oak, and elm. It is 
assumed that the wood is bought in a “ green ” condition, 
either in the tree or in flitches, to be subsequently sawn 
up into rectangular blocks of the required dimensions, 
which are then carried off to the timber store, piled up in 
stacks, properly numbered, and dated. After an elapse 
of about two years, during which time the blocks are 
subjected to the seasoning influence of a fresh, warm 
atmosphere, the blocks are returned to the planing 
machine and reduced to the required finished dimensions. 
The cost of the timber, obtained from the suppliers’ 
invoices and recorded in the card index already 
described, is based on the price charged for flitches, so 
that if the timber is purchased originally in trees and 


| delivered to a sawing mill the cost of cutting up, approxi- 


compounds, has stated that, in his opinion, the fact that | 


a fireman can come nearer making a heavy compound 
engine haul its full calculated tonnage than he can with a 


mately 10 per cent., should be added to the invoice price 
The timber is stored under the direction 
and care of the workshop foreman, who advises the 
storekeeper as to withdrawals for entry in the stores 
issued record. 





~ * No, IX. (continued) appeared July 18th. 


But, as a general thing, it is found best to | 
combine the advantages of balancing with the economy | 


would remain largely undetected if collected en masse. 
It is submitted that a keen management will consider a 
costs system somewhat unsatisfactory unless the work is 
undertaken as an aid to costs reduction, the medium 
referred to in the writer’s introductory remarks by which 
economies are to be effected and the sources of leakage 
and waste effectively closed. In the card record illustrated 
by Fig. 80 is shown the manner of collecting statistics 
for ready comparison, and as the figures are written up 
simultaneously with the completion of each recurring 
job, the result is a compilation of data that is always 
available and replete with up-to-date “live ” matter. 
Establishment expenses.—The manner of allotting the 
numerous expenses incidental to the administration of an 
engineering factory as they appear in a well-prepared profit- 
and-loss account is a subject that demands most careful con- 
sideration. For no matter how closely an estimate or prime 
cost statement may approximate to actual expenditure in 
material and productive labour—and viewed ina reasonable 
| manner such efforts cannot be more than a close approach 
to accuracy—there must still remain the undiscovered 
figure at which contracts may be entered into with a 
| margin of profit confidently reserved. The finished 
machine may be all that human invention could devise 
and constructive skill successfully bring to ultimate com- 
pletion; while columns of attractive figures may be pro- 
duced to prove to what extent the elements of “prime 
| cost” have entered into its construction, but unless it can 
be ascertained what are the indirect expenses of both 
manufacturing and selling departments, there is serious 
risk of offering the machine to an outside market at a less 
price than will yield an adequate return on the capital 
involved in its production. This uncertainty is the rock 
upon which many a well-launched business has foundered, 
| and wherever it prevails it must undermine the best 
| intentions. There are certainly a number of exploited 
| inventions in which there exists a monopoly of manufac- 
ture, and an ample margin may be reserved between 
| prime cost value and selling figure, but in the construc- 
| tion of motor cars no such monopoly exists. Rather, the 
| demand is one of reduced outlay on the part of the buyer, 
| who usually holds claims as to superiority of design and 
| construction at a premium. It may be that, knowing his 
| position fairly accurately, the manufacturer may occa- 
| sionally be prepared to make some sacrifice in order to 
| prevent competitive firms from securing the hold upon 
the market that a desirable contract offers to the firm 
| who shall secure it, and in such a case it is desirable not 
| to underestimate his ability to “cut.” These are con- 
| siderations of immense importance to the financier, in 
which the ability of the factory accountant must co- 
operate with the departments of production and dis- 
| tribution ; and if the clerical work involved places a burden 
| upon the cost of actual manufacture it must be held justi- 
| fiable by reason of the loss that may be sustained by the 
alternative uncertainty in the sales department. 
| Manufacturing department.—The principle of ex- 
| penses allocation is one that depends upon past records 
| of imbursements, obtained from periodical surveys of the 
| accounts, upon which is assumed what amount of inci- 
| dental expenses will be incurred within a period as yet 
| unexpired. By reference to the list of standing orders— 
| Fig. 78—it will be observed that the various transfers to 
| profit-and-loss account include the cost of repairing and 
maintaining the departmental plant and other “real pro- 
| perty” in a working condition, a class of expenditure that 





54 


THE ENGINEER 


JULY 20, 1906 








must not be overlooked in a review of general establish- 
ment expenses. Other equally important subsidiary 
items of profit and loss are the amounts of interest 
calculated at a predetermined percentage on the value 
of the plant, buildings, and int2rnal fixtures, the reason 
for which provision will be conceded when it is remem- 
bered that were these assets disposed of, and re-acquired 
at a rental, such a payment would assuredly figure in the 
account for rent, rates, and taxes. In other words, the 
original investors in the real property of a company are 
entitled to a return on their investment before subsequent 
holdings can receive a share of profits that may be 
earned and declared. This list of standing orders 
separates the expenses of one department from another, 
in order that the greatest may not be confused with the 
least, for it would be obviously misleading to make the 
forge bear the burden of the machine shop, or alleviate 
the latter at the expense of the fitters. Each department 
is additionally charged with a due proportion of general 
manufacturing expenses, as, for example, chief rent, 
heating, lighting, power, &c., taken seriatim from the 
profit-and-loss account, and written up in a tabulated 
form of account, the various columns of which are headed 
with the names of the various departments, the names of 
the several expense accounts being ranged down the side 
of the paper. Having distributed the whole of the 
expenses of manufacture among the departments in their 
due proportions, we arrive at the respective departmental 
totals for the period under review, which may be for a 
specified month, quarter, or year. These amounts are 
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Selling department.—The various expenses incurred 
by the sales department, examples of which are estimat- 
ing, advertising, travelling, commissions, and other agency 
expenses, demonstration runs, shows, &c., are collected 
from the impersonal ledger. From a comparison of sell- | 
ing expenses with the value of sales during the period in | 
which such expenses were incurred, we are enabled to | 
arrive at an amount per cent., to be added to total factory 


hold an exhibition in the neighbourhood, and it was dis- 
covered that the bridge was situated in the direct line of the 
approach to the site. Fears were at once entertained respect- 
ing its safety, were it exposed to the passage of the crowds of 
people attending public functions of this character. A care- 
ful examination of the bridge revealed that very many of 
the members were in a very dangerous condition. Some had 
undergone serious deformation, while others were fast 
succumbing to the attacks of rust and corrosion. It was 


cost for the ensuing period. By this means every item | also found that the plates composing the flanges of the 
of recorded expense incurred by both manufacturing and | arches were bent out of line to the extent of gin., owing 
selling departments in a given period is liquidated by | to the penetration of rust between them. They were also 


| distribution over the prime costs of the various jobs in 
| hand, and the debit or credit balance which is discovered 


laterally deflected by the same causes. It became evident, 
therefore, that it was not possible to make any use of the 


| by subsequently comparing the estimated expenses with | old and worn-out bridge, and it was determined to replace it 


the accountant’s official statement of “ profit and loss 
at each periodical balance is carried down to the next 
| account. 

| Weekly labour abstract.—A very necessary finale to 
| the work of posting each week’s labour costs is the sum- 
marising of each item appearing on the cost cards and 
sheets in an abstract chart. With the items of material 
| this check is not really required in the system as laid 
| down; but if the clerical staff is adequate, there ought to 


» | by a new, a stronger, and a more modern design. 


With this 
| intention, application was made to the ‘Société John 
| Cockerill, of Seraing,’’ who entrusted the design of the bridge 
to M. Th. Seyrig. It is from an excellent communicaticn 
by that gentleman to ‘‘ La Société des Ingénieurs Civils de 
France ’’ that we have extracted the following information : 
General description.—The new bridge—Fig. 1—consists of 
a pair of arches, one crossing the navigable channel of the 
river, and the other thrown across a subsidiary arm, through 
which flows the surplus water from a weir in the near 


be a systematic weekly check on the postings of labour | vicinity. Between the arches is a central pier, into which is 
as a guarantee that nothing has been omitted either by | built the retaining wall controlling the overflow. The pier is 


| accident or design. 


To this end a large chart of ‘double | of a good width, 68ft. by 14ft., but not founded very deeply, 


' elephant ” paper should be prepared. with vertical rulings | although the bottom is a bed of firm compact gravel. Both 


, for the several order or card numbers. 


columns is subdivided for the men’s numbers, and the | footbridge and its limited loads. 


Each of these | the dimensions and the foundation were sufficient for the old 


The first point to be 


amount of wages charged in the costs records, the aggrc- | attended to in the new design was the relatively increased 
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to be charged against the work that will be performed in 
the several departments during an ensuing period of 


like duration, and in order that each employé, who is a | 


producing unit in his department, may be considered in 
the liquidation of such expenses totals, regardless of the 
difference in wages ratings, the charges upon the factory 
take the form of an hourly burden. The manner of 
arriving at this hourly rate of establishment expenses is 
through the medium of a time chart, which has columnar 
rulings for hours worked in the several departments, 
and the men’s shop numbers are allied to the total hours 
worked by each man during the period under review. 
These figures are readily obtained from the weekly time- 
sheets, and by a simple arithmetical calculation we find 
number of men employed in actual manufacture in the 
department x total hours worked by the same men 
“men-hours’’ per month, quarter, or year. The 
total amount of expenses incurred is the dividend, the 
number of “ men-hours” becomes its divisor, and the 
quotient is the required hourly burden of departmental 
expenses which each hour of productive labour must 
bear for the ensuing period. In the case of machine 
tools of heavy calibre the hourly burden is so arranged 
that their greater cost of installation and maintenance, 
and the larger proportion of. power and floor space 
required, &c., are provided for on a graduated scale. 
From the above-described routine it will be remarked 
that the basis for a distribution of expenses is the labour 
involved in direct production, as being the dominating 
factor of prime cost. To this rule the foundry is an 
exception, as is mentioned under that head. 
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If any 
inaccuracy is discovered there should be a note made on 
the face of the chart, and the costs accountant will then 
decide whether a scrutiny is desirable. This consists in 
comparing the amounts charged against each man’s 
number with his earnings for the week under review, and 
the omission in posting thus discovered is readily traced 
on referring to the weekly time sheet. 








THE BRIDGE OF COMMERCE, LIEGE. 


Historical.—In the year 1866 a bridge was erected over the 
river Meuse at Liége with the name forming the heading of 
the present article. It was designed by M. Cardiat, who 
adopted in practice the principle of arches partially encastrés 
at their extremities, according to the system Oudry. At 
this period the bridge of Arcole over the Seine had been 
recently completed, and had not escaped the criticism of 
experts with regard to some parts of its construction. In 
order to steer clear of the disputed points in the structure at 
Liége, it was decided to render more intimate the connection 
between the arch ribs, the stringers, and the spandril bracing 
between them. This was effected by using strong gusset 
plates in the riveting up of the different members. The Liége 
bridge, which had a wooden platform, was not intended to 
carry even a moderately heavy rolling load, and was, in fact, 
looked upon in the light of a footbridge. Heavy vehicles 
were forbidden to cross it, and its width between parapets 
was barely 20ft. It was built by a company, which recouped 
itself for the cost by levying a toll upon every passenger. 





‘Matters were in this stage when the authorities resolved to 
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dimensions that must be given to it. In addition to the 
accommodation that would be requiried for the crowds of 
pedestrians using it, space had to be found for a double 
track tramway. A minimum width of 42ft. was thus 
arrived at, which in itself would not have exceeded the 
length of the existing pier. Other considerations, however, 
had to be taken into account. The banks of the Meuse are 
very low, and for esthetical reasons a girder bridge was 
inadmissible. It would utterly destroy the scenic effect, 
which in this reach of the river possesses considerable natural 
beauty. In these circumstances the arch type offered the 
only solution of the problem, although the additional weight 
would place in peril the existence of the central pier. A 
calculation of the increased loading and deadweight caused 
the curve of pressure to pass outside the base of the founda- 
tion. Furthermore, the time available for building the new 
structure was too brief to allow of the reconstruction of the 
pier, if its successor were to be made large and strong enough 
to withstand the direct thrust of the arch form. The condi- 
tions prevailing pointed to the necessity of adopting a special 
type of arch, which, primd facie, not widely differing from 
that in ordinary use, possesses a stability of its own, due to 
the peculiar character of its adjustment over the pier. The 
design consists in the employment of conjugate arches 
abutting against the terminal supports in a manner common 
to all their class, but resting upon the pier, so that the central 
support is subjected to the action of only vertical forces. 
The result of this arrangement is to cause the thrust pro- 
duced by loading one or other of the arches to be transmitted 
in its entirety to the abutments, passing, as it*were, over 
the pier. The transmission produces in the unloaded arch 
a compression following the line of the supports, and de- 
veloping moments at different points in the arch, tending to 
close it and shorten the chord, 
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Detailed description.—Between the face walls of the abut- 
ments the distance is 450ft., and subtracting 14ft. 6in. for 
the width of the pier, there remains 217ft. 9in. of clear 
opening under each archway. The span of each arch is 
222ft. 3in., measured from axis to axis of the bearing rollers, 
which are not on the same level, in consequence of the in- 
equality in height of the river banks. Upon the left side of 
the river the exigencies of navigation demanded, for a clear 
space of 40ft., an available headway of 26ft. abuve high water. 
It was decided by the authorities that the left approach 


bolic curve from one bank to the other 
the case rendered it impossible. From inside parapets the 
width is 48ft. Twenty-eight feet are assigned to the road- 
way, and 10ft. to each of the footpaths, and the tramway 


2 but the conditions of 


tracks are not laid symmetrically with the longitudinal axis | 


of the bridge, but a little towards the down-stream side 
of the platform steel work. Each arch is composed 
of eight steel ribs—Fig. 3—six of which carry the roadway, 
and the other two act as face girders, from which spring the 
small cantilevers or brackets supporting the footpaths. The 


Fig-1. ELEVATION. 





Load Water Line 





| ing or decreasing a certain unit of section. In the vicinity of 
| the crown of the arch, for a length of 50ft., the webs are 
| joined together by a diaphragm, so as to form a complete 
| caisson, and the sides are pierced at intervals for manholes. 


These served to facilitate the riveting, and are also useful for 
the purpose of inspection and repair. 

Between the six ribs under consideration the clear distance 
| is 2ft. for each pair. Advantage was taken of these small 
intervals to bridge them over with plates, so as to coastitute 
a solid platform beneath the whole breadth of the roadway 
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should be on a gradient not exceeding 1 in 33, while that on 
the right should be kept as low as possible for the benefit of 
the streets and buildings in the neighbourhood. It was per- 
mitted to raise the level of the roadway at the centre of the new 
bridge 5ft. Gin. higher than it was in theoldexample. These 
conditions were almost contradictory, and in order to satisfy 
them, it was necessary, in a manner, to rotate the whole 
structure about the central pier. Thus the left articulation 


was raised 8in., and that upon the right depressed to the | 














Cross Section at a.b.in Fig. |. 
Fig. 3. 


CROSS SECTION OF BRIDGE 


same amount, the difference not betraying itself to the eye in 
a general view cf the bridge. These practical adjustments, 
however unavoidable, led, nevertheless, to some complica- 
tions in the actual constructive details of the work, as 
well as in the calculations for its strength and stability. 
In any case, they could not be dispensed with, | 
under penalty of imparting to the roadway a profile incom- | 
patible with the demands made upon its capabilities. At 
the crown the intrados cf the arches is 12ft. 3in. above the 





Fig. 4. 
END ABUTMENT 


| 


level of the pivot on the left, and 12ft. 10in. on the right. | 
The proportion between the span and rise of the arches, | 
serving to some extent as a measure of its degree of flatness, 
is approximately 1in 18. Starting from the left abutment, 
the approach for a length of 110ft. has a gradient of 1 in 30, 
and for the same distance the right approach slopes at 1 in 
22:2. These two approach gradients are ranged tan- 
gentially to a short horizontal length at the centre of the 
bridge. It would have been preferable to employ a para- 











TH= BRIDGE OF COMMERCE AT LIEGE 
ribs under the roadway are spaced 5ft. apart from centres, and | 
the distance between the face ribs and their nearest neighbour 
| is 7ft. 6in. Each rib is in the form of a box girder, with 
trough flanges, built up in the usual manner with plates and 


angle steels, and is connected to the longitudinal bearers or | 


stringers by vertical and diagonal members, arranged as in 
the Pratt truss. At the central portion of the ribs below the 











| for riveting of 4in., and even of 44in. 
| verticals, and diagonals are of the double-T class, the former 


| design. 
| to resist wind pressure by double diagonals, which, according to 
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Swain Sc. 


and a powerful bracing between the ribs. At certain points 
| the total thickness of the plates amounts to 1in., so that 
separate cover plates for the angle steels can be occasionally 
| dispensed with. 

Exterior or face ribs.—These ribs, in general appear- 
|ance, are similar to those in the interior of the 
structure, but their depth is greater, and in their case 
the open bracing near the centre of the arch is not 
superseded by one of the solid plate type. The width 
between the double webs was enlarged to lft. 1lin. to effect 
a corresponding increase in the extradosal flanges to the full 
| extent of 3ft. In spite of these additions, and the employ- 
ment of double angle steels, the united thicknesses of the 
plates in a few instances amounted to 24in., and, with the 
internal and external wrappers, presented a total thickness 
The spandril bracing, 


built up of an upper and lower flange, a single plate web, 
and four angles. In the diagonals the flange plates are 


| omitted. All the bar members in the arches are thus com- 


posed of large, full elements, without any small lattice work, 
and impart a general appearance of union, strength, and 
simplicity to what is undoubtedly a handsome and pleasing 
All the, main ribs—Fig. 3—are braced together, 


| the character and direction of the forces in action, may behave 


| either as ties or struts. 














Fig.5 
CENTRAL ABUTMENT 


roadway, plate bracing is substituted for the open trussing on 
the score of imparting additional stiffness—which it does. 
Ribs under roadway.—In these examples the webs arc gin. 
in thickness, with a distance between them of 1ft. Tin. They 
vary in depth, gradually diminishing from the supports to | 
the crown of the arch, and decreasing from 2ft. 10in. to a 
couple of feet. The minimum was regulated partly by the | 
necessity for ensuring a thoroughly substantial union with | 


They serve also to brace together, 
and stiffen the whole bridge in a transverse plane. 

Bearings at abutments and pier.—Over the abutments— 
Figs. 4—the ends of the main ribs rest in a steel shoe, 
terminating in a rounded cap which is supported by a cushion 


| in the socket formed in a lower shoe attached to the support. 
| The height of the cushion can be regulated by keys or 
| wedges, and the lower shoes are designedly enlarged in order 
| to reduce the unitary pressure upon the bedstones. 
| them is placed a sheet of lead gin. thick. At the pier— 


Between 


Fig. 5—the arrangement is a little different. Both the 
caps fit into the same shoe, of a special construction and 
containing a pair of sockets. It rests upon a series of seg- 
mental rollers 14in. in diameter, and its under surface 1s 
planed. The rollers bear in their turn upon a base-plate, 
which transmits the pressure to the masonry through the 
medium of a sheet of lead. 

Platform and flooring.—As already mentioned, the main 
ribs are united in the extradosal plane by a continuous sur- 
face of steel, constituting a complete horizontal wind bracing. 
This is a distinct feature of the design. It was not considered 
advisable to repeat this operation along the surface of the 
intrados, as the fixing of the platform would have been a 
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PARAPET 


| the uprights and diagonal members. Throughout the whole , difficult matter, far ou 
| length of the bridge the verticals are 10ft. apart, including | might accrue from it. 


those forming the pillars of the arched opening on the pier | 
elevation—Fig. 1. Flanges and webs are riveted together | 
by angle steels 5in. by 5in. by jin. The flange plates are | 
2ft. 8in. in width, and the sectional area required to adapt | 
itself to the varying stresses is altered accordingly by increas- | 


tweighing any small advantage that 
The proof trials, to which attention 
will be again directed, indicated that a very high degree of 
rigidity and solidarity had been undoubtedly reached. It 
has been already explained that the continuous plate deck 
bracing extended longitudinally over only a certain central 
part of each arch. In the remainder of 1) th 
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ends of the plating to the abutments, the spaces between 
the flanges of the adjoining ribs were filled iti with 
trough-shaped flooring plates. A surface of asphalt spread 
over a bed of concrete, which resting upon ordinary curved 
plates, renders the footpaths completely water-tight. 
Beneath.the parapet the longitudinal stringer is supported 
by strong brackets or short cantilevers fixed to the vertical 
members of the outside arches. The extremities of the 
brackets are also used for attaching the uprights of the 
parapets, and again, some of these—Figs. 1 and 2—carry the 
masts receiving the ends of the trolley wires. The details of 
the whole arrangement are well shown in Fig. 6. The foot- 
paths, therefore, with the exception of- lamps, are entirely 
unencumbered. Special joints are provided under the road- 
way and footways, at the pier and abutments, for the expan- 
sion of the steel work. These joints are hidden by the road 
paving and tramway rails, which are laid over them, but in 
the footpaths and kerbs they are visible. 

Drainage and painting.—Every 20ft. weeping apertures are 
pierced to permit the water filtering through the roadway to 
drain away. In addition, beneath the flooring a longitudinal 
gutter conveys the water towards the nearest abutment. 
The whole of the metallic surface of the extrados, intrados, 
floor plating, troughs, and other details, received in the first 
instance four coats of paint. Subsequently a layer of cement 
mortar from lin. to lin. thick was spread over the paint, 
and a top dressing of melted asphalt poured over all. 

Roadway and footpaths.—Fine sand was scattered on the 
asphalt, and the tramway rails of the Broca section were laid 
on longitudinal beds of quarry refuse broken very small. A 
paving of the hard stone of the district completed the surface 
of the roadway. For the footpaths the arched plates were 
first well concreted and then finished off with asphalt. In 
certain places, where additional wrappers and cover plates 
had diminished the available depth, the asphalt was placed 
directly on the arched plates. The kerbstones are laid on 
the bare concrete, and joined up with the stringers by the 
aid of the same material. 

The central pier and abutments.—It has been already 
stated that the central pier carrying the double articulations 
common to the pair of arches was preserved as much as 
possible in statu quo. At its upper part the pier was very 
heavy and massive, for the purpose of anchoring there the 
longitudinal stringers of the old bridge. This portion has 
been removed, and the capping of the pier lowered several 
courses, to prepare it for the reception of the new work. So 
far so good for the pier, but the state of the old abutments 
was’ discovered to be exceedingly defective, and utterly 
unequal to resist the loads and thrusts of the new structure. 
The effect of the whole eight ribs in each span, when under 
the dead and full live load, is to produce a maximum hori- 
zontal thrust of 3350 tons, and its vertical component, under 
the same conditions, is equal to 968 tons. In these cireum- 
stances, it became necessary to carry a part of the founda- 
tions deeper down, and to increase the length of the back 
halfof each abutment. In front, towards the face, the depth 
of the foundations was sufficient, and, besides, the greatest 
pressure upon them cccurs more at the rear of the end 
supports. It was here, therefore, that the extra depth was 
sunk until a good bottom was reached, which in this portion 
of the valley of the river Meuse consists of a strong, firm 
gravel, possessing considerable powers of resistance, but at 
the same time subject to infiltrations from the river. 
A large amount of pumping was required, but no special 
engineering difficulty was met with. Upon the right bank 
the plan of the reconstructed support measured 69ft. by 48ft., 
ard on the left 69ft. by 62ft. These blocks were built of 
cement concrete, each layer being consolidated by powerful 
and thorough ramming. All the face work of the abutments, 
as well as the renewed portions of the pier, was constructed 
of bluestone, locally termed ‘‘small granite,’’ an excellent 
building material. This stone is procured in large, sound 
blocks, perfectly uniform in texture and appearance, in the 
immediate neighbourhood cf Liege. All the ornamental and 
decorative parts of the bridge are of the same stone. 

Limits of loads and stresses.—The units and coefficients to 
be adopted in the calculations and also in the practical con- 
struction of the work were fixed by the Administration of the 
Ponts et Chaussées, and are certainly not of a rigorous type. 
For a fixed permanent rate of loading the standard adopted is 
82 1b. per square foot, which is considered sufficient for the 
compact crowds attending a public exhibition. We should 
regard it as too small, even assuming that the average Belgian 
is not up to the weight of the average Englishman. It is, 
however, the authorised standard in Belgium. The rolling 
loads include the simultaneous passage of a pair of vehicles, 
with’ 10 tons upon one axle and 8 tons upon the other, drawn 
by ten horses. In addition, the tramway trains, which con- 
sist of three cars, must be taken into account. One is the 
motor, weighing 12 tons, and the others weigh each 7 tons. 
The whole structure is built of steel, and the maximum 
working stress allowed in the arches is 5:7 tons per square 
inch. In the open web members this limit is reduced to 
3°8 tons, and to 5 tons for the plates and sections composing 
the flooring. All rivets are calculated for a shearing stress of 
4°5 tons. As some parts of the bridge are subjected to 
reversals, the maximum coefficient was determined from the 
formula 
A 
p’ 
in which A and Bare the coefficients for tension and com- 
pression, the latter being always the greater of the two. 
During the passage of vehicles and tramcars some of the 
upper members of the arches undergo stresses of flexure, 
which cannot be regarded as negligible quantities. They 
are, when 10ft. long and upwards, provided for by assuming 
them to be in the position of stringers, encastrés at the ex- 
tremities. Inthe same manner the armour-plated flooring, 
already described, at the central portion of the arches, is 
liable to local fiexure from shocks and impacts, which formed 
a case for calculation. Here the formule of Grashof were 
used, and the intervals between the ribs were strengthened 
by the introduction of small transverse joists. 

Variation of temperature.—The erection of the bridge 
was supposed to have taken place at a temperature of 50 deg. 
Fah., and it was admitted that this temperature for the 
whole of the ribs might rise 27 deg., so as to make the total 
77 deg. Fah. Further, since special observations had proved 
that in bridges of this class the exterior or face ribs, more 
directly exposed to the action of the sun, might reach a 
temperature 14 deg. above that of their less heated neighbours, 
it was necessary to add this excess to the 77 deg. already 
established. The temperature also should be able to bear 
lowering 27 deg., without causing the coefficients to be 
exceeded in the most unfavourable conditions of loading. 
Again, let it be admitted that the thermometer sank another 
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27 deg., and was brought as low as —4 deg. Fah., it would be 
extremely improbable that any tests should then occur, or 
that abnormal phases of loading should take place. But for 
this isolated instance, a possible majoration of the working 
coefficients, amounting to 0:8 tons per square inch., may be 
conceded. These limits were never attained in practice. 

Distribution of loading.—Four hypotheses were assumed 
respecting the successive distribution of the loading—(1) Both 
spans were uniformly loaded throughout their whole length, 
but not at the same time. (2) Both spans were similarly 
loaded at the same time. (3) Each span was alternately 
loaded over a length of 66ft. of the central part of the arch. 
(4) The rolling loads were distributed in the most unfavour- 
able positions, so as to develop the greatest possible effect. 
Throughout the structure, although by far the greater part 
of it is nearly always under compressive stresses, the rivet 
area was deducted from that of the different transverse 
sections. 

Testing the bridge.—The operations were commenced by 
imposing a uniformly static load by means of sand, equivalent 
to 821b. per square foot, over the whole span of two of the 
arches under the roadway carrying one of the tramway 
tracks. The second track, supported by two adjoining arches, 
was left open, and a certain number of tramcars were run 
over it, and caused to occupy different positions, in order to 
produce the maximum results. These cars were filled with 
sacks of sand, so as to produce the same unit of loading. At 
a given time both of the spans were fully loaded with a con- 
tinuous train of cars, an almost impossible occurrence in 
ordinary working. In these conditions it was of importance 
to measure accurately and completely the deflections and 
deformations undergone by the arches. For this purpose 
the vertical members at the crown were selected, and fur- 
nished with twelve of the Bosramier apparatus, and each 
arch below the roadway of both spans was submitted to 
examination and the results recorded. The immediate object 
of the observations on all the roadway ribs was to discover in 
what manner and to what extent the loading placed over two 
of them—in this case the central pair—affected the others, 
and the degree of flexure they underwent. Some interesting 
experiments of this description were conducted at the Mira- 
beau Bridge at Paris. It was there ascertained that when a 
very heavy steam roller traversed the bridge, all the roadway 
ribs were disturbed, and suffered from flexures of different 
amounts. If the arch immediately beneath the rolling load 
deflected 0-76in., its neighbours were affected in the propor- 
tion of 0°56in., 0-42in., and O-lin. These results may be 
regarded as an approximate measure of the efficacy of the 
vertical portion of the system of wind bracing adopted. 
Another test load was applied to the central couple of ribs, 
consisting of electrical motor cars weiglited with two tons of 
sand, so that the total weight should be equal to that of the 
standard specified. Instead of advancing two by two, as 
in ordinary traffic, the cars in the trials progressed by threes, 
by fours, and by numbers gradually increasing until the 
whole span was covered. Since the two adjoining arches 
were fully charged with sand at the same time, four roadway 
ribs out of six carried their maximum weight. This was 
considered to be uniformly distributed, as the wheel-base of 
the cars was comparatively a small matter to the actual 
span of the ribs. There were thirteen trials in all, and, in 
analysing the results, attention must be paid to the attend- 
ant conditions. The span is large relatively to the figures 
recorded. There was no fixed point, no scaffolding near at 
hand, and the water close to the dam was in a troubled state, 
and interfered with the sensitiveness of the registering instru- 
ments. The theoretical deflection at the centre of the arches 
was carefully calculated for each trial, every arch being sup- 
posed to be isolated from its fellow, and following freely the 
action of the loading. A notable difference was found to 
exist between the calculated and the observed deflections, 
the latter being considerably the smaller. A close examina- 
tion revealed, however, some points in common. In the first 
place, the sense of the deflections agreed with those ascer- 
tained by calculation, and for each arch considered separately, 
they did not vary much among themselves. The parity of 
the observations of the six roadway arches leads to the con- 
clusion that their solidarity was sufficiently perfect to enable 
them all to deflect, as if they were but one piece. Allowing 
that a stiff wind-bracing might contribute to this result, the 
true cause is to be found in the extradosal armour plating 
previously described, which distinguishes the structure from 
the majority of its class. Whether the face ribs would have 
been compelled by the cross-bracing to follow the flexures of 
the others, was unfortunately not determined, as the number 
of apparatus on the ground was too limited to make the 
observations. Frequently in metallic bridges the observed 
deflections and disturbances are greater than those calculated. 
It is evident, from the results in the present instance, that 
the practical construction is a very important factor in the 
actual determination of these quantities. 








THE DESIGN OF CAMS. 
By W. O. HorRsNAILL, 


CaMs are mainly used to transform rotary motion into 
reciprocating movement of a type which cannot be obtained 
from a crank or excentric, and for this purpose they have 
been almost exclusively adopted for actuating the valves and 
ignition gear of internal combustion engines. In such cases, 
although the parts to be moved are comparatively light, the 





required, whilst the cam shaft is making a small fraction of a 
revolution. Owing to these conditions, severe strains are set 
up in the gear during the acceleration and retardation of the 
reciprocating parts, and with a view to the most economical 
proportioning of the levers, pins, &c., through which the 
motion is transmitted, it is essential to reduce these strains 
to the lowest possible amount by adopting a correct form of 
cam. 
| In cam gears the pressure is almost invariably in one 
| direction, the roller being held up to its work by springs, or 
| fluid pressure. In this connection it is important that all 
loose joints in the gear should be between the holding up 
| force and the cam, otherwise there will be a tendency to 
‘‘ rattle’’ at each reversal of the motion, and the strains may 
be much increased through sudden acceleration caused by 
badly fitting joint pins. 

Better to illustrate the correct method of designing a cam, 
the following example will be used in each instance :—It is 
required to move a valve and gear weighing 20 Ib. lin. during 
90 deg. angular advance of a cam shaft which runs at 
150 revolutions per minute, the parts being stationary at the 
beginning and end of this period. 














speed is usually high, and a considerable movement may be | 





In setting out a cam, it will be found more convenient to 
imagine that the latter remains at rest whilst the roller 
travels round it, the distance of the centre of the roller from 
the centre of the shaft will therefore represent the movement 
of the gear in different positions. 

An incorrect method of designing a cam to perform the 
work described in the above example is shown in Fig, 1, in 
which A is the cam shaft and B the roller, whose centre has 
to travel lin. further away from the shaft to the point D 
during an angular movement of 90 deg. round the cam. The 
point B is joined to D by a line, consisting of two circular 
ares, struck from centres on the lines A B and A D respec- 





tively ; imaginary rollers, having their centres on the line 
B D, are then drawn in as close together as may be yecessary 
to give the form of the cam along the line E F. 

We will now investigate the force required to accelerate 
and retard the moving parts at the speed involved by this 
form of cam. For this purpose the line C D is divided into a 
number of equal parts, and a line is drawn from every divi- 
sion to the centre of the shaft. On each of these lines the 
distance must be measured between the circular are B J and 
the line B D to obtain the total movement of the parts at 
each division. Column S in Table II. gives these figures in 
feet, the latter unit being adopted to suit the ordinary 
formule for accelerated motion. Column § gives the move- 
ment during each division, as this information is necessary 
to enable the force at each point to be calculated. We have 
divided the line C D into ten equal parts of 9deg., therefore 
each division is traversed in 
x 9 


60 seconds 

150 x 360 

The force required to move 20 1b. through the first space may 
be found from the formula ; 


‘Ol seconds, 


= | 
~ 16-18 
in which f = force in pounds, W = weight in pounds, ¢ = 
time in seconds; therefore 
S x 20 
16°1 ‘O1? 
The velocity in feet per second at the end of division 1 is 
obtained from the formula: 
_ 32°2ft. _ 32:2x fx Ol _ 32:2 
W 20 2000 
The figures thus derived are set down in columns f and v 
respectively in Table II. 
For divisions 2 and 3 we find a movement required, in 


= $ < 12,240. 


ibs. 
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column §;, of ‘005ft., but we already have a velocity of 
‘5ft. per second = ‘O05ft. in ‘Ol seconds; therefore no 
acceleration is needed until the fourth division is entered. 
In this case ‘0091ft. are wanted, but the existing velocity of 
‘5ft. per second will give -005ft.; therefore we only require 
an accelerating force to give a movement of ‘0041ft., which 
may be obtained from the above formula thus: 
f = *0041 x 12,240 = 511b., 

and the increase in velocity = 3 z x OF. “OM: Adding 
‘83ft. to '5ft., we obtain a velocity of 1:33ft. per second at 
the end of the fourth division. 

This speed would give us ‘0133ft. during the fifth division, 
but we only require ‘0116ft.; hence the reciprocating parts 
have to be retarded to the extent of :0017ft., and the velocity 
will be lessened at the end of the division by a proportionate 
amount. These figures can be found in the same manner as 
for division 4, but the velocity must be subtracted from 
1°33ft. per second to obtain the speed at the end of the 
division. 

The remaining figures in Table I. are derived in a similar 
manner, and the results are shown diagrammatically in 
Fig. 3, from which it may be noted that the maximum 
accelerating and retarding forces are 51 lb. and 43% lb. 
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respectively, and it is more than probable that these forces 
would have been increased if the line C D in Fig. 1 had been 
divided up into a greater number of parts. 

These results will now be compared with the best which 
can be obtained by adopting the most effective form of cam ; 
the proper method of setting out the latter is to work back- 
wards from an ideal force diagram such as is shown in Fig. 3, 
in which a uniform force is used for both acceleration and 
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retardation, Th’s fgure is derived from the formula used 
above :— 
ee Sx W 
' S61 x ¢ 
which should be applied to the whole acceleration period, th2 


latter covering a movement of ‘5in. during ‘05 sec. ; thus we 
get : 

" ‘04166 x 20 
16-1 x ‘05? 
The velocity at the end of the first period must now be 
obtained from the formula used for Table II., viz. : 

Va $2°3ft. _ 93°23 x 20°7 x “Ol _ ‘833ft. per second, 
W V 

which is set down in Table V. on line 1 in column V. The 
velocities for lines 2, 3, 4, and 5, are obtained by multiplying 
these figures by °333, the figures for lines 6,7, 8, and 9, being 
the same as 4, 3, 2, and 1 respectively, the velocity being 
reduced to Oat line 10. By reversing the procedure for Table II. 
we can obtain column §, from a rearrangement of the 
formula thus :— 


= 20°7 Ib. 





g — 16:1ft.’ 
WwW 
which gives 16:1 x 7 x “ON ‘00166ft. for the first 
20 


line ; each subsequent line up to 5 is derived by the addition 
of *333ft. caused by a force of 20°7 Ib. acting for -O1 sec. the 
same figure being subtracted for lines 7—10 inclusive. 
Column § represents the addition of the figures in §’ at 
each point, and from the movements thus obtained the cam 








shown in Fig. 4 is set out as already described for Fig. i, 
excepting that the distances of the imaginary rollers from 
line BJ are taken from column § in Table II. 

If the two cams shown in Figs. 1 and 4 respectively be 
compared, very little difference in form can be seen, yet 
the effect shown in Diagrams 2 and 3 is vastly different. 
In the first case a retarding force of 43} 1b. has to be over- 
come by the spring for keeping the cam roller up to its work, 
and the pressure on the roller will amount to 9441b. at one 
point during acceleration. Whereas these figures for the 
correctly designed cam only amount to 20:7 Ib. and 41°4 lb. 
respectively. 











TABLE I, 
Line. S. 8). ‘ f 
1 +0025 | 0025 os) | 31 A 
2 +0075 | +005 “5 0 
3 “0125 | 005 7) 0 
4 +0216 | “0091 1-33 51 A 
5 +0333 | -O116 “99 21 R 
6 -0466 | -0133 1-67 424 
7 +0625 -0158 1-488 | 11-2 R 
8 +075 | 0125 1-€08 |; 380R 
9 0816 0066 +308 | 43-5 R 
10 +0833 | “0016 0 | 18-6 R 
TABLE II. 
Line. 8. | 8). é J 
1 00166 00166 333 20-7 A 
2 “00660 005 666 oe 
3 “O15 | 00833 vot see 
4 02660 O1l66 2 a. A 
5 “04106 Os a ae 
6 “05666 “O15 R 
7 + 06833 01166 ‘ R 
8 07666 -00833 R 
9 -08166 005 : N 
-08333 00166 ae 





Note —A = Accelerating. R = Retarding. 


| munities themselves, but in case of necd assistance is 





This comparison is not by any means as fayourable to the 


proper method of design as it might be, the cam shown in| 


Fig. 1 could easily be made of such a form as considerably to 
increase the strains we have worked out without calling 
attention to this defect by its appearance. The futility, 
therefore, of trusting to the latter, together with the examples | 





worked out above, strongly emphasises the necessity of set- 
ting out all cams from force diagrams similar to Fig. 3. 

The method may appear somewhat complicated in a written 
description, but in practice on the drawing board it is simple 
enough, anda number of cams for steam valve gear have 
been set out on these lines under the author’s supervision 
which have given excellent results. 

The calculations for Tables I. and II. have been done roughly 
on the slide rule, no great accuracy being aimed at, as the 
examples are only worked out for the sake of showing the 
procedure and to give an approximate comparison. 








BRITISH FIRE APPLIANCES. 
No, I. 

THERE are but few things which escape the attention 
of the alarmist. If it is not the 12in. gun, or the service 
rifle, or our army and navy generally, it is our merchant, 
marine, our system of foreshore protection, or our 
machinery for dealing with fires. It is about the latter 
that we propose to speak in the following articles. It 
periodically happens that the self-constituted critics of 
everything British seize the occasion of a fire in which, 
unfortunately, there may have been loss of life, to com- 
mence a jeremiad against British fire appliance makers 
and British firemen. With the cause of the latter we 
need not deal. It does not require any word from us to 
convince all right-feeling persons that in our firemen we 
have an excellent and skilful body of men ready to face 
any emergency on the chance of saving life. We do 
propose, however, to show that our British makers can 
and do produce machinery and appliances which can 
compare most favourably with anything which may be 
constructed abroad. 

We are, however, unable to say that in every instance the | 
fire organisation is as good asit might be. For one thing, | 
it is not compulsory everywhere, as most undoubtedly it | 
should be, to have in every city, town, and village efficient 
apparatus for dealing with outbreaks of fire. Speaking | 
generally, local authorities are very slow to institute as | 
thorough a fire protection system as their locality | 
demands. Consequently on the outbreak of a fire with | 
fatal results the outside world, not knowing all the cireum- 
stances, immediately blames the apparatus or the actual | 
men working it. Moreover, unpleasant comparisons are 
drawn with other nations. These comparisons, though 
containing much that is true, are, at the same time, not 
absolutely fair. 

The laws in Germany regarding provision against fire 
are stringent. Generally speaking, the maintenance and | 
equipment of firemen is obligatory in all German States. 
Each community has to provide for safety against fire by 
keeping a sufficiently large fire brigade. Whether such 
a brigade shall be a professional or an amateur—volunteer 
—force is left to the decision of the community, but it | 
has to be provided and equipped. Moreover, the autho- | 
rities inspect the brigades from time to time to see if 
they are properly supplied with appliances. In some 
parts these inspectors are appointed directly by the 
Government; in others it is the insurance companies 
which exercise a control over the organisations, but their 
officials are recognised by the Government. In most 
cases the whole of the expenses are borne -by the com- 





given by the State, while the insurance companies them- 
selves sometimes grant a voluntary contribution, which 
generally varies according to the value insured. The 
regulations and by-laws are not the same in all the 
Federal States, but they all resemble one another in 
character. Thus, throughout Germany it is compulsory 
to provide fire-fighting appliances, and there are inspectors 
whose business it is to say what equipment is to be 
provided. 

To take another case. In the “ Law for the Govern- 
ment of Communes” in Holland there are articles which 
compel every commune to maintain a fire service. If 
any commune is considered not to have sufficiently 
protected itself against fire the government of the 
province in which that commune is situated has the | 
power to compel it to purchase apparatus, and to see that | 
it is properly served. Each commune must pay for its | 
own fire services, and has no call upon the provincial or | 
national Government for support. 

In this country things are different. There is no legal | 
compulsion, and in those cases where Acts dealing with | 
the subject have been obtained there is only the provision | 
that such-and-such a place may create a fire brigade; | 
not that it must do so. The result is only what might 
be expected. There are places which are lamentably 
deficient in fire appliances ; but this is no reason for the 
wholesale condemnation of British-made fire engines or 
fire-escapes. Much may, perhaps, be learned from 
foreign organisations, but we are far from admitting that 
our British manufacturer is one whit behind his com- 
petitors on the Continent or in America in his designs or 
workmanship. 

There is another point in which we in this country 
are at a disadvantage. In those countries where it is 
compulsory to have a greater or less number of fire 
engines, &c., according to the sizes of the cities and 
towns, types have become practically standardised, this 
having been largely brought about by the system of 
inspection. Here, where there is no compulsion save that 
of necessity, the reverse is the case. Generally speaking, 
each locality lays out as little on fire-fighting machinery 
as it can, and tastes differ largely. Thus, in some places 
nothing will be had but the horse-drawn vehicle; in 
others there is a combination of the horse-drawn and the 
self-propelled; while in others one finds the motor fire 
engine pre-eminent. All sorts of specifications have to 
be worked to, and the consequence is that our makers 
find it next to impossible to manufacture to stock. This 








| great and houses far apart. 


does not make for economy. Notwithstanding this the 
workmanship of the machinery leaves nothing to be 
desired. Tae steam fire engine is called upon at a 
moment’s notice to perform a very arduous duty. The 
engines are fast running, making sometimes up to 400 
revolutions per minute. The strain on the pumps is 
enormous, and yet as a result of careful inquiry, we find 
that the engines but rarely have to go back to the makers 
for repairs. In some cases they work for seven or eight 
years with nothing done to them except the periodical 
packing of the glands. Were the engines employed in 
trade we should hear more about them, but because they 
are only requisitioned in the event of a contingency 
which, from long immunity we have got to consider 
remote, and because they do not directly earn money, 
they are passed over. From one point of view this is 
hardly to’ be wondered at. The authorities do not care to 
burden the rates with an outlay which is unremunerative. 
They purchase the smallest equipment which will, in 
their opinion, meet the requirements of their area. It is 
no part of our purpose to criticise this policy. Criticism 
is needless. 

We have remarked upon the lack of standardisation in 
this country. Every variety of engine is made. It 
would seem from the inquiries which we have instituted 
that nearly as many motor engines are made as there 
are of the horse-drawn type. Perhaps the orders are 
hardly given wisely in every case, for there are those 
who maintain that up to certain distances the horse- 
drawn vehicle is actually on the spot first, and that, 
therefore, it is best for crowded areas. Moreover, it is 
further urged that the horse-drawn engine is lighter and 
more easily handled than is the motor. The latter un- 
doubtedly has the wider radius of action, and hence it is 
better suited to straggling districts where distances are 
Furthermore, the steam 
motor fire engine has this great advantage, that as soon 
as it gets to a fire it is ready for work with the pumps. 
There is no waiting for steam to reach the required pres- 
sure, for it has been up to pressure for propelling the 
vehicle. It may be mentioned that it is a very general 
custom to keep the boilers under pressure continually all 
the time the engine is standing idle in a station by means 
of a gas ring or other contrivance. Sometimes this is of 
the nature of a small additional circulating boiler worked 
with oi) or gas. 

The method of propulsion and pumping is by no 
means standardised either. Undoubtedly steam at 
present more than holds its own, but petrol engines 
are coming into use, and will have to be reckoned with 
in the future. Oil fuel firing, too, has its advocates, and 
is specially applicable in cities or large towns where the 
supply of oil is not likely to run short. The type of 
boiler which is used almost universally was undoubtedly 
a British invention, and no fire engines in existence can 
get up steam quicker than those of our makers. 

Fire escapes and ladders form a subject about which 
much has lately been written. Our makers are blamed 
for being behind-hand and for not making apparatus to 
keep pace with the times. The blame is wrongly attri- 
buted to them." They are prepared to make ladders of 
any height and light in weight for their height, as 
well as strong; but the authorities will not have them. 
There is the tendency to cling to old and obsolete 
machines, unless they are absolutely worn out. We 
have recently seen some excellent examples of our 
makers’ latest types of fire ladders. They leave nothing 
to be desired. They are strong, light, and easy to move 
about and work. The turntable ladder is not recom- 
mended. It is maintained that the less complication 
introduced into machines which have to be manipulated 
in a hurry, and possibly under the stress of excitement, 
the better. Hence, though quite willing to make them, 
if required to do so, the makers do not advise them. 

The chemical engines, from those made for hand use to 
the larger types on wheels, have received an increasing 
amount of attention from our makers, and some really 
remarkable results have been obtained, of which we shall 
have more to say later on in these articles. The 
chemical fire engine, however, has its limitations, though 
it is of extreme use on the first outbreak of a fire, 
because it can be despatched to the scene without any 
preparation whatever. A working pressure of some 150 1b. 
on the square inch is obtained in a few seconds. 

A branch of the subject in which Great Britain stands 
well to the forefront is that of fire floats. All our large 
waterways in which there is shipping, or along the banks 


| of which there are wharves and warehouses, are provided 


with fire floats which are second to none. No engineer 
can fail to be struck with the excellence of the workman- 
ship of every detail. Generally speaking, the pumps are 
made in gun-metal throughout, and every appointment 
on the boats is strong and serviceable. 

We have not set out to write a eulogy of British manu- 
factures simply because they are British. We hope to 
prove before the completion of these articles that in work- 
manship, efficiency, work-for-weight, the machines and 
appliances made in this country are certainly second to 
none. There has been a tendency in the past to purchase 
machines on the Continent—presumably because of their 
being cheaper. Laying aside for the moment the question 
of patriotism, we cannot help thinking that this will, in the 
long run, be found to be a mistaken policy. The cheapest 
appliance will be that which works longest without 
giving trouble, and we maintain that no engines, where- 
ever they come from, will work longer or better than 
those made by our own countrymen. 

In the following series of articles we propose to put 
before our readers typical examples of the various types 
of British engines and machines most generally in use, 
and to explain their construction and capabilities. Our 
readers will then be in a position to judge whether or not 
what has been said is justified. 
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Fig. 1—-CUTTING WHEEL CHAMBERS 


THE MILAN EXHIBITION. 
No. ILI.* 

In the railway section, which is situated at the most 
remote part of the Exhibition, there were about forty- 
four locomotives in the month of June. Out of thirty- 
three large main line locomotives, twenty-three are 
compound and ten single expansion. ‘The general ten- 
dency 1s very strongly in favour of four-cylinder engines, 
and these nearly always compound. There is no retro- 
grade movement on the Continent ; once the four-cylinder 
compound is adopted there is never any return to a less 
number of cylinders, or even to single expansion working. 
Superheating as regular practice—omitting the experi- 
mental engines to be found in most countries—is contined 
to Germany and Belgium. Prussia is solid for single 
expansion and superheating. ‘The four-cylinder com- 
pound seems to advance a little in North Germany, while 
in South Germany and in the eastern and western States 
it is being pushed to a high degree of perfection. In 
Prussia the smoke-box superheater of Schmidt has the 
monopoly, and in Belgium it is the tlue superheater of the 
Belgian State Railways and Mr. Schmidt combined. The 
Pielock is not apparent at this Exhibition. It is at any 
time difficult to detect its presence in a locomotive 
boiler. Piston valves are slowly becoming the regular 
practice all over the Continent—in some cases because of 
superheating, but more often because of high-pressure 
steam, but they are used for low-pressure too, and are em- 
ployed for all cylinders in four-cylinder compound engines. 
Success with compounding appears very much to depend 
upon a correct ratio of the H.pP. : L.P. cylinder volumes, 
and success with piston valves upon the elimination 
of excessive friction. The success of the “Est” 
piston valves appears likely to influence the practice 
of the Continent for the next few years. Upon 
the small details, upon methcds of manufacture 
and fitting, the successful piston valve is considerably 
dependent. ‘The * Kst”’ segments are turned up after a 
piece has been milled out of their diameter, and a smaller 
packing piece inserted in the cut. When compressed 
into place the segment would become slightly oval in 
form, with the joint riding on the parallel bridge in the 
ports atthe bottom of the valve chest liner; but, under 
the weight of the pistons and valve-stem, the segment 
assumes a true circle, exerting, therefore, an equal pres- 
sure upon all sides of the liner. The bronze packing ring 
between the segments carries the principal weight of the 
valve, so relieving the segments. The relative positions 
of the packing ring with the segments is visible, in the 
simple valve that is shown, by means of a portion of the 
valve chest cut away for this purpose. 

Flat slide-valves occupy an important place in the 
present Exhibition, for the simple reason that so many of 
the four-cylinder locomotives shown are designed accord- 
ing to the special arrangements of two different engineers 
who remain the last champions, on the Continent, of the 
flat slide-valve. 

The great difference visible in the proportioning of the 
parts of the engines and running gear is explained by the 
different loads allowable per axle in various countries: 
as Austria, Germany, and Italy, about 14} tons; France, 
16 tons; and Belgium, 18 tons. Even with the lowest 
weights allowable, the engines are often as powerful as— 
sometimes more powerful than—where the designer is 
allowed to revel in excess of metal. How, with no more 
axles, is this done? That is the most instructive inquiry 
which the visitor can answer for himself during his 
inspection. The comparatively immense Austrian loco- 
motives are built like motor cars, as regards weight, in 
all the minor details. The cutting down of useless dead 
weight is remarkable. It is really obligatory here; but, 
even for those places where it is not, something may be 
learnt with regard to obtaining a maximum of power out 
of a given weight. All the small details are carefully 
studied to reduce weight; hand rails and stanchions are 
hollow, running boards are stamped out of the thinnest 
steel; hollow axles and crank pins are common (a 
practice extending to Italy), and steel castings are some- 
times preferred 
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to forgings, for no other advantage than | 








reduced weight. But there is not a single example of 
rectangular section frames. In this respect the Exhibi- 
tion is not an absolute index of the very latest practice, 


for bar frames are now largely employed where more | 
powerful engines must be built without exceeding present | 
| posed. 
| Italian practice the Exhibition would need to have 


wheel-load limits; their use is still extending on the 
Continent, and they will before long be found in Switzer- 
land. All these retinements may appear so much com- 
plication, but, in these days of central stations for power, 
anything which will enable steam traction to boast of 
every single advantage which is claimed for electric 
transmission is justifiable, for reasons of economy. 
limits of plate frames, from a constructive point of view, 
are to be found in the side frames (over coupled axle-box) 
of the Austrian “ Atlantic” engine. Here bar frames 
might have been adopted with advantage for construc- 
tional purposes. 


In high-class engineering work in locomotives the | 


most striking examples are those of Austria and Switzer- 
land. The problems that are involved in locomotives so 
ditferent in size bear no comparison, but the idea, in pro- 
portions and finish, appears to be much the same. In 
both there is also the same absence of brilliant paint, 
fine-lining, brass ornaments, and such decorations, 
attractive more to the public than to the engineer. 

There is a marked tendency in all countries—and which 
is destined to continue—to imitate that which is best in 
English practice—that is, simplicity of genera] lines. In 
this matter, however, the apparent is not adopted 
wholly in place of effective simplicity. On the 
contrary, the apparent complexity of the continental 
locomotive continues with its growth as a unit of power, 
and this is justified by the fazt that with the incessant 
augmentation of size it becomes practical by suitable 
arrangements to realise economies which were not worth 
seeking for in previous small engines—just as in stationary 
practice with which the locomotive is being brought into 
competition and with stimulating effect for the latter. 
Except for the smoke-box superheater the Prussian loco- 
motives stand alone in conveying no impression of this 
spirit of progress. They are all old conventional types 
for express work, and their general asvect is awkward 
and clumsy to an extreme—the antithesis of South 
German locomotives. Their mechanism is, however, an 
indication of excellent work, and the surfaces are so well 
polished that the uniformed guardians of the section 
show undue anxiety from apprehension that rust will be 
caused by visitors approaching within breathing distance. 


The least unsightly of the Prussian enginesis a four-cylinder | 


compound, which embodies the progressive ideas of the 
late M. Von Borries. Of all German-built locomo- 
tives shown, the engines that impress one most favour- 
ably are the well-known De Glehn types of the Alsatian Rail- 
way, built by the Elsaessische Maschinenbaugesellschaft 
—Société Alsacienne de Constructions Mécaniques. The 
singular absence of the two great locomotive-building 
firms of Saxony and Bavaria, renowned for their well- 
proportioned locomotives, has deprived the German 
section of that which would have certainly given it the 
greatest prominence for new ideas in this Exhibition. 
Among the German exhibits are two engines, from 
different firms, each one built for export after rather 
antiquated British models, which leads one to wish that 
when foreigners imitate they would at least take our 
modern examples as their ideals when specifications 
permit. 

In the Italian section it is evident that there is no 
definite cohesion of ideas in the locomotive design. We 
have odd samples from the ex railway companies, and 
only one new State type, which resembles no previously- 
existing models. This is, in fact, the period of meta- 
morphosis, from which will eventually issue the standard 
types of the Italian State Railways. At present a complete 
series of exceedingly powerful four-cylinder engines for 
express, passenger, goods, and mountain services, has 
been planned, and a few are already being laid out. These 
will all conform in aspect to the well-known “Adriatic ” 
—i.e., “ Meridionali”—models, and not to the Mediter- 
ranean. With new men there will be some reaction in 
practice ; but for all high-power locomotives four cylinders 


The | 





Fig. 2-FORMS FOR CONCRETE DRAUGHT TU3ES 


will become the standard, and these will be disposed 
exactly as in the Plancher arrangement, so that two 
piston valves, variable in length of travel, will distribute 
to four cylinders. It now seems very doubtful that any 
of these new types can be shown at Milan, as was pro- 
To have been thoroughly representative of 


occurred twelve months later. 

The Hungarian section contains the most recent of all 
the express locomotive types exhibited. Only two engines 
are shown, but in the adjoining section there is a display 
of remarkably beautiful working models, apparently to 
a scale of 1:10. Of these the four-cylinder Mallet 
engine, with radial expansion gear, is perhaps the most 
interesting. By suitable pipes its boiler connects with a 
vertical steam engine contained in the caboose of a rotary 
snow-plough that is coupled in front. The whole of the 
work is exquisitely finished. 

The mechanical details in certain engines exhibited at 
Milan are worthy of close inspection. In the case of 
exceedingly powerful two-cylinder—outside—engines, the 
means employed to connect the pistons to driving wheels 
situated behind the centre of gravity of the machine 
are particularly noticeable. One is a ten-coupled Austrian 


| compound, the other a ten-coupled Prussian simple engine 


with superheater, for the Essen division. In each case 
the piston-rod is of great length and of unusual diameter, 
and supported at mid length in a bushed bracket bearing 
attached to one of the long guide bars. By means of a 
long, heavy connecting-rod the fourth pair of wheels is 
reached for driving, and a direct play of about 2in. is 
allowed to the journals and coupling pins of the first, third, 
and fifth axles. In the Austrian engine the driving tires 
are blind. A similar means is also adopted for staying 
the long valve stems as for the piston-rods. 

With locomotives having four cylinders—whether driv- 
ing upon one or upon two axles —thesame rearward placing 
of the “drive” has not been necessary. Another detail 
to note is in the making of the valve cranks—* excen- 
trics. The universal practice is to forge these in one 
piece with the crank-pin, but on all the Prussian locomo- 
tives using superheated steam the crank is a separate 
piece let into the face of the pin and bolted thereto in 
various manners. This arrangement, although a little 
less neat, has obvious advantages. The only other case 
of applied cranks is that of the light railway locomotive 
by Krauss—Austria—where the crank is split longi- 
tudinally, and pinched up on the pin by a bolt passing on 
either side of the latter. 








POWER PLANT ON THE CHICAGO DRAINAGE 
CANAL. 

TuE great main‘drainage canal for the sewerage system 
of the city of Chicago terminates in a large basin at 
Lockport, whence the water is discharged by a bear-trap 
dam and a series of Stoney regulating gates into a tail 
race 6500ft. long leading to the Des Plaines River. An 
extension is now being built from this basin to a 
hydro-electric power plant, so as to utilise the flow of 


| the water for electric light and power purposes, «c., 


in Chicago and in towns along the line of the canal. 
The distance from Lake Michigan through the Chicago 
River and drainage canal to the present regulating 
works at Lockport is about 34 miles, the canal itself 
being 28 miles long. The length of the present extension 
is 44 miles, or 22,400ft., 15,900 of which are in solid rock 
and the remainder in the bed of the Des Plaines River, 
which is being deepened to permit the necessary flow 
of water. The width of the rock section is 160ft., and 
the average depth 30ft., as in the main canal. The 
extension will join the main canal at its lower end, 
diverting the entire flow from the present dam, except 
in cases of emergencies. A windage or turning basin 
600ft. in width is being excavated at a point 10,600ft. 
below the controlling works, where the dam and 
power-house, with a canal-boat lock, will be situated. 


| A small bear-trap dam will be built here to carry off 
|ice and floating drift, and space is afforded for a lock 
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for large shipping, because it is hoped that the canal | generated at 6600 volts, will be stepped up to 44,000 yolts 
may ultimately form one link in a deep-water naviga- | for transmission, and stepped down to 10,000 volts for 
tion way from Chicago to the Mississippi River and | distribution. 


the Gulf of Mexico. 
is one foot in 20,000 to the power-house, where 
there is a drop of 28ft. to the tail race. The present 
flow of water in the main canal is 800,000 cubic feet 
per minute, but its full capacity is 600,000ft., and 
improvements now in progress, including the widening of 
the south branch of the Chicago River to 200ft., will 
secure this flow by the time the canal itself is completed. 
This flow, it is estimated, will develop 40,000 horse-power 


at the power-house, and this power will be brought to | 
Chicago by high-tension transmission lines, and used for | 


municipal purposes by that city and other towns in the 


sanitary district—or the district tributary to the drainage | 
The loss in transmission is estimated at 10 per | 
cent., giving 36,000 horse-power actually available at | 


canal. 


the city. With the present flow, 20,000 horse-power may 
be generated. 

The methods of construction were similar to those 
employed ten years earlier on the main canal. The rock, 


which is seamy, broken limestone, came close to the sur- | 


face, so that little stripping was necessary. Sullivan 
channelling machines of the single gang type were set to 


work on the side walls, and put down a vertical cut to a | 
depth of 9ft. to 12ft., thus creating a straight vertical face | 


without blasting and shattering the stone. Two of these 


cuts were necessary in the head race, and three in the | 
tail race, in order to secure the proper depth. The | 
material between the walls was excavated by rock drills, | 


and the broken rock loaded by steam excavators into 
dump wagons, which deposited it in high spoil banks 
along the sides of the canal. The same methods were 
employed for the construction of the power-house. This 
work included the excavation of nine turbine chambers 
or bays for the reception of the turbine wheels. These 
chambers are 115ft. long, 74ft. wide at the upper end, 
and 82ft. in width at the lower or tail race end. At this 
point they are 28ft. in depth. The channelling machines 
would cut from 200ft. to 300ft. in twelve hours. Owing 
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The view in Fig. 1 shows two of the tail pits. A 
channelling machine is standing in the one at the right, 
while the one at the left has the centering in place for 
the concrete lining. Over the excavation is the cableway 
for a bucket conveying rock to the crusher of the concrete 
plant in the background. Fig. 2 is a view of the same 
site, showing the moulds or forms for the flumes from 
the wheel chambers to the tail race. Fig. 3 is a cross 
section of the power plant. 











THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


In last week’s impression our account of the tour of 
| inspection of works by the foreign guests of the Institu- 
| tion of Electrical Engineers dealt with their sojourn and 
| proceedings in the Glasgow district, and at Edinburgh, 
| and with their subsequent visit to Leeds and their final 
return to London. With their reception and sight-seeing 
| in Newcastle we did not deal, having in the previous 
issue described at length one of the most notable places 
of interest open to the visitors—the Armstrong College. 
We now place on record, as briefly as may be, the many 
| other items in a programme of visits and entertainments 
which reflected the greatest credit on the Newcastle 
section of the Institution, of which Mr. H. L. Risely is 
president, and on its honorary secretary, Mr. C. Faraday 
Proctor. 

Having assembled on Thursday morning in the Wood 
Memorial Hall of the Institute of Mining Engineers, the 
large party who had travelled from Edinburgh the 
previous night, along with members of the local section, 
separated into groups for the inspection variously of the 
Elswick Works of Sir William Armstrong, Whitworth and 
| Co., the works of J. H. Holmes and Co., C. A. Parsons 

and Co., and the historic old castle and Black Gate 
About two hours later the whole party “ fore- 


| Museum. 





to close 
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Fig. 3—CROSS SECTION OF POWER-HOUSE AND TURBINE CHAMBERS 


to the broken nature of the rock, they were provided 
with Z-shaped solid steel bits, instead of the five-piece 
gang drills used in quarry practice. Steam was the usual 
motive power, each machine carrying its own boiler, but 
compressed air from a central plant was occasionally 
substituted. 

In order to maintain the water level from the main 
canal to the power-house, the extension of the canal 
is largely formed by concrete retaining walls. These are 
42ft. in height, 16ft. wide at the base, and 5ft. wide at 
the top. They are backed by embankments of stone 
from the excavations. The waste rock is also used for 
the concrete work, being broken to size by crushers at 
different points. A large traveller, nearly 50ft. high, 
running on the bottom of the canal, and close against 


gathered” again at the Fish Quay, where they embarked 
on board one of the Tyne Commissioners’ steamboats, 
and sailed down the river to Wallsend, where the works 
of Swan, Hunter and Wigham Richardson, the Carville 
power station of the Newcastle-upon-Tyne Electrical 


, Supply Company, and the works of the Wallsend 


the wall, has a concrete mixing machine on the plat- | 


form, with three or four endless chain bucket vertical 
conveyors or elevators. These carry the concrete up, 
and discharge it by shoots into the mould or form for 
the wall. 

The power-house is 386ft. long, 160ft. wide, and 100ft. 
high, and is built across half, the length of the 
end of the terminal basin. A_ peculiar feature 
is that the walls, including all decorative work, are 
built of concrete building blocks. The blocks for the 
main part of the wall are T-shaped in plan, put together 
in rows to form a hollow wall. The lintels, voussoirs for 
window arches, cornices, column capitals, &c., are in 
large solid blocks. There are eight turbine chambers, 
and a central double chamber for the two exciter turbines. 
Each turbine chamber has a horizontal shaft with six 


54in. wheels, the shaft being parallel with the line | 
of the canal and projecting through a steel wall into | 


the generator room, where it is coupled to the shaft of 
a generator. Each turbine will develop 6500 horse- 
power, with a flow. of 100,000 cubic feet of water per 
minute, and at a speed of 165 revolutions. The genera- 
tors will be of the revolving-field type, 4000 kilowatts, 
60 cycles, three-phase, 6600 volts. 
exciter units is a direct-current 


Each of the two | 
compound-wound | 


machine, 350 kilowatts, 250 volts, multi-polar, direct- | 


current, and running at 800 revolutions. The trans- 


mission line to the Chicago sub-station and transformer 
station will be 30 miles long, and will be of aluminium 
wires carried on poles 300ft. apart, erected on a private 
strip 


of land, 200ft. to 1500ft. wide. The current, 


Slipway and Engineering Company, were inspected 
in turn. Between the visit to Wallsend Shipyard 
and that to the Carville power station luncheon was 
provided in the Wallsend Drill Hall, when Mr. H. L. 
Risley presided, and Mr. John B. Gavey, C.B., president 
of the Institution, and several of the foreign guests, made 
interesting speeches. After the visit to the Wallsend 
Slipway Company’s works, the party again embarked on 
the steamer and proceeded down the river to Tyne- 
mouth, where the piers and breakwaters: evoked great 
interest. After tea at the Bath Hotel the party returned 
to Newcastle in detachments during the evening by the 
electrified portion of the North-Eastern Railway Com- 
pany’s system. 

The largest section of the party elected to visit the 
renowned Elswick Works. Here they were received 
by Captain Paynter, who conducted them through 
the engine works and ordnance departments, the 
tour of these shops being much simplified by a 
detailed itinerary and map handed to each of 
the visitors, which in itself will form a suggestive 
souvenir of all that was seen. The visitors passed from 
the “ first shop built by Lord Armstrong in 1847 ”’—now 
the machine shop of the works—through the fitting and 
erecting shops and the bridge work yard, with the varied 
heavy items of hydraulic machinery under progress, such 
as cranes, coal hoists, dock gates, pumping engines, 
capstans, rams, &c.; and the hydraulic machinery for 
training 12in. and 9°2in. mountings, down through the 
numerous shops of the ordnance department. The 
visitors, all too hurriedly, viewed the operations in the 
manufacture of big guns, hydraulic engines, and electric 
dynamos and gear, with very manifest interest, paying, 
perhaps, special attention to a turret for H.M.S. Dread- 
nought, which was seen in process of construction. The 
examination of a gun, in which the rifling had just Leen 
completed, was another feature of the visit, and particular 
interest was also found in the torpedo department, where 
submerged torpedo tubes were under manufacture. 
Naturally the shops devoted to the making of dynamo 








engines, motors, and electrical gear generally, came 
in for a fair share of attention. On the sketch 
plan of the vast establishment which was handed 
to the visitors over 220 shops are enumerated, each 
with its specific purpose and characteristics of equip- 
ment and output, and there is little wonder that the 
walk through the establishment was hurried. A tour of 
the steel works department, with its furnaces, forging 
presses, and its specimens of gun and other forgings, and 
of the shipyard department, had been arranged, but time 
would not allow of the carrying out of this portion of the 
programme. 

Having seen as much of Elswick as time allowed, the 
party boarded the steamer provided by the Tyne Com- 
missioners, and while passing down the river noted the 
new high level bridge, which has since been formally 
opened by, and named after, his Majesty King Edward, 
as recorded and illustrated in last week’s issue. 

The works of J. H. Holmes and Co. were visited by 
a section of the party, who, while less hurried than the 
Elswick contingent in their inspection of the works, were 
also furnished with printed information as to the shops 
through which they passed, and of their products. This 
firm commenced business in 1883, and from the start 
have made a speciality of ship lighting, which still forms 
an important part of their business. They now employ 
about 450 men, and manufacture dynamos and motors 
from } horse-power to about 750 horse-power, the yearly 
output of machines being about 1000. In addition to 
dynamos and motors, a large quantity of projectors, 
fittings, and switch gear of all aescriptionsis made. They 
have made the application of electric power to printing 
machinery a special study, and have equipped many large 
works of this description with electric driving, the 
number of printing machines aggregating about 3000. 
The firm are the owners of the well-known Lundell motor 
patents in this country, and have manufactured and 
supplied many thousands of these motors—which are 
extremely compact and light for a given power—in sizes 
ranging from } horse-power to 10 horse power. 

The works themselves comprise two main buildings, 
in which the principal operations of manufacturing, 
assembling, erecting, testing, packing, and despatch are 
carried on; the foundry, pattern shop, electrical instru- 
ment shop, and stores for castings, steel, bar iron, 
and other heavy raw material being in separate 
buildings. The main buildings are divided into the 
various departments for the machining and drilling of 
castings and forgings, winding of armatures and field 
coils, building of commutators and cores, manufac- 
ture of switchboards, switches, projectors, fuses, gear 
wheels, and fittings. The machine shop contains 
many of the most modern machine tools, the whole 
being electrically driven, and many of the larger and the 
smaller machines having individual motors. Electric 
cranes serve the shop, greatly facilitating the handling of 
the heavy work carried on. In this department, the 
visitors were informed, steel castings for magnets are 
regularly turned and bored at cutting speeds of 60ft. to 
80ft. per minute, and hard steel spindles are roughed out 
at 60ft. to 100ft."per minute before being transferred to 
the automatic grinders, when they are finely finished to 
the accuracy represented by half a thousandth of an 
inch. Some of the radial drilling machines drill cast iron 
at the rate of 3in. to 4in. feed per minute. These speeds 
and feeds, it is not exaggerating to say, are 400 per cent. 
better than what was considered good practice only a few 
years ago. 

Of the numerous other shops and sections where the 
great variety of items involved in the class of installa- 
tions the firm undertakes are treated from the rough to 
the finished form it would be idle to attempt adequate 
description here. Interest was naturally centred in the 
generating plant supplying the works with electric current 
for power and lighting. In the station are four high- 
speed engines coupled direct to dynamos aggregating 
330 brake horse-power, and supplied with steam at 
180 1b. pressure from two Lancashire boilers. The station 
switchboard is arranged so that two, three, or the whole 
of the dynamos can be connected in parallel or series for 
obtaining any voltage required for testing purposes. 
Motor generators, with a range of 150-600 volts, provide 
the current for testing medium-size motors, and also for 
overtime power and lighting requirements, when the 
demand does not warrant the running of the main sets. 
High-pressure testing up to 2000 volts is dealt with 


by an alternator which, with the motor gene- 
rators, is installed in the central power station. 
The starting switches controlling the line  shaft- 


ing motors are also fitted here, enabling the engi- 
neer in charge simultaneously to start all the 
works machinery, which is driven from the shafts. The 
station generates approximately 250,000 Board of Trade 
units per annum. There are over 130 motors installed in 
the works for electric driving, the sizes ranging from 
$ horse-power to 100 brake horse-power. The total 
aggregate horse-power amounts to 780, and the average 
daily load for power purposes in the shops is equivalent 
to about 80 horse-power, excluding that required for 
testing. 

The visit to the Heaton works of C. A. Parsons and 
Co. was participated in by a small but keenly interested 
party, who evinced alertness in noticing, and in making 
themselves acquainted as much as possible in the circum- 
stances, with the manufacture of the Parsons steam 
turbine, as applied to electric driving. In the entrance 
to the works there are displayed some historical machines, 
which demonstrate the developments in design, and also in 
detail the construction of these interesting prime movers. 
To realise how the turbine has increased in magnitude 
since 1884, itis sufficient to contrast the 10 horse-power 
machines then manufactured to run at 18,000 revolutions, 
with the 7000 horse-power turbines manufactured by this 
firm, and now in regular work at the Carville station of 
the Newcastle-on-Tyne Electric Supply Company, which 
was visited later in the day. 





Amongst the historical trials with the Parsons’ turbine, 
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from which the makers have been enabled, since 1892 
especially, to introduce improvements conducing to 
economy in working and to a reduction in cost of 
upkeep, those carried out on some 3000-kilowatts turbo- 
alternators supplied to the Frankfort Corporation are 
noteworthy. On one of these the full-load steam con- 
sumption was as low as 14°6 lb. and 14°74 Ib. of steam per 
kilowatt hour, the steam pressure being 138°5 lb., super- 
heat 235 deg. Fah., and vacuum 27in. In the case of the 
turbo-alternators afterwards seen at work at Carville 
station, the superheat is not usually carried so high, and 
as a result the steam consumption is somewhat higher per 
kilowatt hour. From trials made by Mr. C. H. Merz, the 
consulting engineer to the Newcastle-on-Tyne Electric 
Supply Company, a consumption of steam of 15°87 lb. 
per kilowatt hour was obtained on February 5th, 1905, 
under the following conditions :—Steam pressure, 
194°4]b.; superheat at the turbine stop valve 151 deg.; 
vacuum at the turbine exhaust, 28°6in. The turbine at 
the time of trial was supplying 4931 kilowatts at 5965 
volts. It was in consequence of earlier trials on some- 
what similar machines at the Neptune Bank works of 
this supply company that Mr. Merz determined to adopt 
steam turbines rather than reciprocating engines for the 
Carville station, which, it may at once be stated, is now 
supplying electrical energy to by far the larger proportion 
of the manufacturers on Tyneside. 

While the steam turbine was originally designed for 
driving electrical machinery, it has, as everyone knows, 
since been applied to many other uses. Turbo-driven 
blowing engines, exhausters, and pumping plants, for 
example, now claim a considerable portion of the output 
from the Heaton works, while the Parsons turbine, as 
applied to the propulsion of ships, is now the basis and 
pinnacle of many of the largest marine engineering 
works in this country, apart from the separate works of 
the Parsons Company established at Wallsend for the 
manufacture of marine turbines exclusively. The magni- 
tude of the industry founded by the Hon. C. A. Parsons 
may be inferred from the following figures furnished to 
visitors. They give the aggregate horse-power of tur- 
bines manufactured, or now on order, either by the 
Parsons companies or those which are now manufactur- 
ing under licence on the Parsons’ patents :— 

Horse-power. 
350,000 
120,000 
200,000 
200,000 


Grand total 870,000 


The Heaton works of the Parsons Company were started 
in 1890, since which their growth has been almost con- 
tinuous. In 1900 a notable addition was made, the size of 
the shops being increased nearly three-fold, whilst owing 
to improvements in shop arrangements and in methods 
of manufacture, the works have now quite six times the 
capacity they had prior to 1900. The factory plant is 
capable of constructing sets up to 10,000 kilowatts, and 
even this may be exceeded. The principal machine and 
erecting shops, consisting of two bays, each 400ft. in 
length, 80ft. in width by 25ft. height underneath the 
travellers, are splendidly stocked with machine tools, 
bearing such names as Hulse and Co., Hetherington, 
Kendall and Gent, William Muirand Co.,G. Richards and 
Co., Alfred Herbert and Co, Onespecially notable machine 
which attracted notice was a large boring mill by Butler 
and Co., Halifax, used for all cylinders of the larger size 
up to 5{t. in diameter, and capable of machining cylinders 
up to 10,000 kilowatts capacity. For driving the machinery 
in the machine shops there are two 50 horse-power engines, 
and for supplying light and power to the works two sets 
of turbo-generators are installed in the same building as 
the testing department, the smaller set being of 150 
kilowatts, and the larger 200 kilowatts. There is also 
sufficient boiler capacity for test plants of 2000 kilowatts 
at full load. 

About noon the party arrived opposite the Wallsend 
shipyard of Swan, Hunter and Wigham Richardson, 
Limited, and entering by the west gate they were con- 
ducted through the yard and some of the administrative 
offices and workshops. Chief interest, however, centred 
in the shipbuilding berths, with their covered-in and 
electrically equipped shedding, and especially so in the 
berth on which the Cunard liner Mauritania is rapidly 
assuming form for the launching stage, this event 
having been fixed for the 23rd September. Most of the 


Tn Parsons’ works the aggregate amounts to .. 
Aggregate outrut of other firms in this country 
Aggregate output of continental firms = 
Aggregate output of American firms ... 


time of the visitors—if not in the majority of cases the 


whole of the time—was spent in going alongside and 


through the huge vessel, and, needless to say, admira- | 


tion and intense interest were evinced on all hands at 
what was observed and communicated in regard to the 
vessel, whose sister ship, the Lusitania, the visitors had 
only seen afloat, and at some distance in the basin of her 
builders, John Brown and Company, Clydebank. As we 
have in previous issues* illustrated and described the 


construction of the Mauritania at various stages of | 
progress on the stocks, and also described the two vessels | 


generally in connection with the launch of the Lusitania‘ 
it is not necessary to say more at this time. 
After luncheon, served in the Wallsend Drill Hall, as 


before stated, the visit was paid to Carville Power Station, | 


where the turbo-generators of Parsons make already 
referred to when dealing with the visit to the Parsons 
Works at Heaton were inspected. A short distance 
further by steamer brought the whole of the party into 
the premises of the Wallsend Slipway and Engineering 
Company, where a rapid survey of the shops was made, 
the evidences of the important work on hand for the 
Cunard liner Mauritania being everywhere most striking. 
Rarely, if ever, have visitors been privileged to see such 
a sight as was presented in the boiler shops, where the 
whole of the twenty-five boilers for the Mauritania were 
erected and having their mountings adjusted. Various 
of the heavy items of the turbine machinery were also 


See Tuk Enxarseen, 8th December, 1905, 
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seen being operated upon, and attracted considerable 
interest. 

Conspicuously in evidence, lying off the Wallsend 
shipyard, was the 140-ton floating crane Titan, which 
the Swan and Hunter firm have just added to the fitting- 
out equipment for vessels built in their own establish- 
ment and for the use of other Tyne firms who care to 
avail themselves of the mammothappliance. This crane 
can deal not only with the maximum lift of 140 tons at a 
radius of 59ft., but with a weight of eighty tons at a radius 
of 80ft., and with a weight of twenty tons at a radius of 
100ft. Besides this great lifting capacity, the crane—or 
rather the pontoon which carries it—is self-propelling, and 
has already been successfully put through thoroughly 
practical tests, both as to lifting and propelling power, in 
connection with a large vessel built and engined by 
Hawthorn, Leslie and Co. Of course, the full utility of 
the appliance will be demonstrated—as it has from the 
tirst been designed to do—-in the highly-important work 
of lifting the machinery on board the Mauritania, when 
once the huge vessel is afloat. It has already been duly 
subjected to the specified test load of 175 tons, and, as 
per contract, the unwieldy “crane-ship” has demon- 
strated her propulsive capability by steaming at six knots 
per hour, and of being manceuvred transversely and 
obliquely with all needful facility. For the design and 
structure of the Titan the firm of Becham and Keetman, 
of Duisburg-on-Rhine, are responsible. Of this very 
noteworthy appliance we hope to give a full description, 
with illustrations, in an early issue. 

Other works than those set down on the programme 
were open for inspection, and to some extent the privilege 
was taken advantage of. Of these may be named the 


North-Eastern Railway Gateshead Locemotive Works, | 


Scott and Mountain, the Power Station of the Newcastle 
and District Electric Lighting Company, the Pandon 
Dene Sub-station of the Newcastle-upon-Tyne Electric 
Supply Company, the Newcastle Corporation Tramways 
Power Station. 








UNSKILLED LABOUR. 


THE works of the Panama Canal, even in the modified 


form with locks, favoured by the President and the lower | 


House of Congress, involves excavation on a scale alto- 


gether unprecedented in many ways in the history of | 
engineering, and the means by which they will be carried | 
interest to the | 


out form a matter of considerable 
profession. 

As all the other works connected with the canal, such 
as locks, harbours, &c., can be finished in much less 
time than the great Culebra cut of 54 million cubic yards 


in the lock plan, or 110 millions in the sea-level proposal, 


the means of executing this particular part of the work | 


in the shortest possible time are of supreme importance. 
In American hands, we may be sure that there will be 


the greatest possible use of labour-saving machinery, | 
such as drills, steam shovels, &c., yet manual labour must | 


of necessity enter largely into the operations. 

There is an interesting article in the Engineering 
News of New York of March Ist last on the ingenious 
devices proposed for dealing with the great Culebra 
cutting, the perusal of which shows an interesting con- 
trast between them and the ancient rough methods of 
Xerxes in his ship canal through the peninsula of Acte, 
as related by Herodotus. In this ancient cut, which was 
to enable the Persian fleet to avoid doubling the Cape of 
Mount Athos, the Persians cut down the sides of the 
canal vertically, but found that the earth was continually 
falling in upon them, and causing much damage and use- 
less work. The wise Pheenicians, however, who might be 


called the Japanese of the ancient world, and to whom a | 


certain length was allotted, began their excavation wide 


at the top, narrowing it down in modern fashion, so as to | 


provide for slopes, and for consequent safety and 
economy. This early feat of Phenician engineering 
skill leads the mind 
plans for saving time and labour at 
interoceanic canal, the works of which are already in 
hand. Looking at the question of time, if climatic 
considerations did net stand in the way, it is probable 
that white labour, even at its high wage rate, would be 
selected for the work. It is understood, however, that 
negroes from the British Antilles will be chiefly employed, 
as standing the climate best. This proposal and the ques- 
tion of the comparative economic value of white, yellow, 
and black labour at Johannesburg, draw attention to the 
importance of these matters to engineers estimating for 
work abroad, and to contractors dealing with unskilled 


labour in the various races of our widespread empire. | 
The conditions are numerous and various; there is the | 


quantity and quality of the labour offered and required ; 
its versatility; the standard of life and wants to which 
the labourer is accustomed; his power of combination; 
his docility of character or otherwise ; his means of find- 
ing other employment; native customs, caste, &c.; the 
question of the existence of a special class whose sub- 
sistence depends on public works, or when the labourer 
| has to be drawn from the ordinary agricultural opera- 
| tions of the country. All these are important factors in 
the question of the economic construction of works 
abroad. 


A considerable change has come over the conduct of | 


such undertakings since they had practically their 
beginning in the inception of railways and other public 
works in India and the Colonies. Mr. Brassey and other 
early contractors at first employed English navvies, even 
in India, and until later experience showed in many cases 
the efficiency of native races for such employment, the 
earlier works in South Africa and other places were 
carried out by the same means. Indeed, in India, we 
| became learners as well as teachers, and had to adopt 
; means suited to the capacities and customs of the 
| people by whom large works had been carried out from 


~ | time immemorial. 


| Mr. Brassey finally came to the general conclusion 


up to the well thought out | 
the great 


that difference of wages did not affect the ultimate cost 
of work, and no doubt if the absence of labour-saving 
appliances and the greater cost, especially in those days, 
of transport and of European artisans and superin. 
tendence, were set by him against the lower wages, the 
total cost of large works abroad might not have been 
greatly different from that of similar ones at home; but 
if he meant that wages adjust themselves to the ability 
of the workman, the statement is open to question. 

Later experience shows that there can be no doubt, 
now that the coloured races have been trained to work, 
that comparing value of labour, white and coloured, cach 
in its own climate, the higher rate of wages of the former 
is not compensated for fully by the greater amount of 
work produced. Moreover, circumstances which we shall 
proceed to notice tend to lessen the difference between 
the output of the stronger and that of the weaker races. 
In the former case, wages are regulated to a large extent 
by what is called the market rate, largely produced by 
the ordinary effects of supply anddemand. . Among many 
coloured races what economists call the “ natural rate" 
of wages prevails. This represents, having regard to the 
prices of commodities, the lowest living wage for the 
workman and his family. It is clear that no supply of 
labour, however large, can lower wages below this, as 
should they be lower, the labourer must starve. Nor does 
he, as a rule, make any effort to better his status in this 
respect ; for instance, take India. There is a wandering 
caste of workman called “wuddars,’ who do quarrying, 
earthwork, &ec., and live” upon wages derived only 
from such sources, and following public works in 
progress, but these men are comparatively few in number, 
/and a contractcr in India must- generally depend for 
his unskilled labour supplies on the ordinary agricultural 
| coolie. Now, the latter has no inclination to leave his 
| village and follow the demand for his work. His women 
| folk, owing to the customs of the country, have com 
| paratively few special domestic duties, so that they are as 
|numerously employed at earthworks, assisting brick- 
| layers, &c., as men are. This tends to cheapen prices, the 
| women being direct producers of work, while in Europe 

they are entirely occupied in providing for the necessities 
| and comforts of the men, two people in the latter case 
' having to be fed for the work of one. The coolie has not 
the slightest ambition to be richer than his neighbour or 
| father, and generally, if three or four days’ wages suffice 
| him and his belongings for mere existence for the 
week, he will knock off for the rest of it. Then 
there is the direction in which his money is spent, 
| mostly on food, for he requires little clothing, lives 
/in a mud hut, and has no expensive vices or 
pleasures. The food is all returned to his employer 
| in work done, and even in the sleep of the frequent rests 
from work, he is storing up tissue to be expended for the 
benefit of his employer. The white man, on the contrary, 
takes all the advantage he can out of the laws of supply 
and demand, and much of his wages are ordinarily 
spent on commodities which, though we may allow them 
to be perfectly legitimate according to his standard of 
life, do nothing specially to contribute directly to his 
| efficiency as a worker. As a typical case, we may refer 
toa comparison in a paper published some years ago in 
' vol. Ixxvii. of the “ Minutes of Proceedings” of the 
Institution of Civil Engineers on this subject, where it 
was stated that an Indian coolie woman at 3d. per day 
could carry on her head in a basket, in sixty journeys to 
| and fro, one cubic yard of earth a given length, moving 
at 1} miles an hour, while an English navvy at sixteen 
times these wages would have to drive his barrow at the 
impossible rate of five miles an hour to compete with her 
| and to produce the same economic effect. 

The extraordinary low rate of wages in India leads to 
the comparatively small employment of labour-saving 
| appliances, and they, as a rule, only become really 
| economical when the work is from its nature unsuitable 

to manual labour, or where it is impossible to crowd 
sufficient of it within a limited space. The white man of 
English origin, and more especially in the self-governing 
Colonies, where trade union and other restrictions now 
affecting unskilled as well as skilled workers prevail, and 
whose wages are high, is at one end of the scale, while 
the Indian coolie of the plains is at the other. But there 
are many intermediate classes of labour, and some of these 
in India itself, especially in the north-west. The negro of 
African origin, such as is proposed for the canal work, 
while possessing a much finer physique than the Hindu, 
is even less steady at his werk, and the same may be said 
of the Kaflir tribes, some of whom—especially the 
Zulus and the Matatees—are splendid specimens of 
; physical humanity. The Kaffir women, though not 
working like the Indian ones, on public works, are made 
to do a great part of the farm work, so that in this case 
also they are direct work producers, and tend to bring 
about low wages. But the men leave work on the 
slightest protest, often sacrificing wages to do’so, and it is 
impossible to depend upon them for continuous labour of 
any kind. Even Natal, with a great population of sturdy 
natives, is obliged to import the weaker, but steadier, 
Indian coolies to keep her agricultural: and other 
industries going. As to the negro of West African 
origin, even in the warm climates of the Southern States 
of America, according to a recent report in connection with 
cotton growing, published in the Bulletin of the Imperial 
Institute, itis found that, with free labour, the employment 
' of whites shows better results than when black labour 
prevails, The Chinaman is a steadier and better workman 
than any of the coloured races, and if properly selected 
is the best from an economic point of view, which is the 
only standpoint taken in this article, being temperate, 
law-abiding, industrious, and trustworthy. Indeed, he is 
remarkable for keeping strictly to any contract once entered 
|into. There are said to be a million of expatriated China- 
men, chiefly in the Straits Settlements, Western South 
America, the Western States of the Union, and British 
' Columbia, but there is a good deal of difference between 
' those drawn from the north and the south of the Celestial 
' Empire. 
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As the Chinamen, should they be employed at Panama, 
will not interfere there with the employment of whites, as 
in Western North America, it is not unlikely that they 
will ultimately predominate, as the possibility of the 
failure of the negro, as regards quantity or quality, is 
possible. ; 

The experience of most engineers and contractors who 
have had charge of works abroad is that, as a rule, the 
most economical unskilled work is done by the lower 
paid workers, though, of course, not nearly in the inverse 
proportion of such payments, for, while the physical 
ability is generally loss varied than the wages accepted, 
the circumstances surrounding the high and low-waged 
work respectively, to which we have referred, also tend 
in the same direction. 








THE THAMES CONSERVANCY. 
No. I. 


Ir 1s just ten years since the Conservators of the river | 
Thames adopted a scheme for improving and deepening | 


the navigable channel eastwards of London Bridge. 

The Lower River.—The work which is situated in the | 
down-stream division of the river, of which the particulars | 
are given in Table I., has been proceeded with during the | 
past year by means of the plant at present available for | 
the purpose. It comprises a couple of bucket dredgers 
and four hoppers, which raised and removed 371,000 cubic | 
yards of material from Greenwich, Blackwall, Galleons, | 
Barking, and Halfway Reaches, and from the tiers | 
between the Hermitage and Wapping Dock entrances. | 
Of this quantity 322,750 cubic yards consisted of hard | 


material, which was deposited in the deep water to the | 
west of the Leigh Middle shoal. The reason for the | 
selection of this locality was in pursuance of the | 
endeavour which is being made thereby to regulate and 
divert the tidal current. The remainder of the dredged 
material was deposited in the Barrow Deep. 

Recent surveys.—The latest surveys which have been 
made of the river, and completed during 1905, show 
the present state of the navigation channel to be as 
recorded in Table II. The scheduled depths are the 
suroundings at low water of ordinary spring tides. 
Before quitting Table I. it should be stated that between 


TABLE I, 

Width of Depth of 

From To channel, channel. 
Ft. Ft. 
The Nore ... Gravesend 1000 26 
Gravesend Crayfordness  ... 1000 24 
Crayfordness ... Royal Albert Dock £00 22 
Royal Albert Dock Millwall Dock 300 18 


Gravesend and Crayfordness, a distance of 8} miles, 
there isa patch off the Tower Cement Works, in North- 
fleet Hope, over which the depth is 23$ft. only. Also, 
immediately below Broadness the channel is narrowed 
to a width of 750ft. by a shoal extending to the north- 
ward, at the outer edge of which the depth does not 
exceed 17ft. In St. Clement’s Reach there is not more 
than 204ft. over a small portion of it. 

It should be explained that the contents of Table II. 
relate to particulars respecting the width and depth of 
the navigable channel of the river at intermediate 
localities situated between the terminal reaches de- 
scribed in Table I. In the first intermediate distance, 
thatis, from the Nore to Mucking, and the section from the 





TABLE II, 
Dis- Width of Depth of 
From. To, tance. channel. channel. | 
Miles, Ft. Ft. | 
Nore ... Mucking 134 1000 ... 26 | 
Mucking Cliffe Creek 2f oss ae 
Cliffe Creek Gravesend... 4 26 
Crayfordness Crossness ... ... 5 500 22 } 
Crossness ... Margaretness ... 1? 16 
Margaretness Roya] Albert Dk. 3 17 


Nore to Gravesend, a length of 800ft. near No. 4 Sea 
Reach buoy, has a channel of a reduced width of 800ft., 
caused by a shoal, where there is a depth of but 25ft. 
Similarly small reductions in depth are to be found at a 
few places in the remainder of this route from Mucking 
to Gravesend. This portion of the river is being dealt 
with under the Thames Conservancy Act of last year. 
This Act was alluded to in our last article, when it was in 
its petitionary stage, and now that it has passed into law,a 
further reference to its provisions becomes necessary. 
Thames Conservancy Bill, 1905.—Having come to the 
conclusion that the Bill would not pass the second 
reading in the form in which it was deposited, the Con- 
servators determined to proceed only with certain portions 
of it. Thus amended, the Bill received the Royal Assent 
last August. Under the provisions of the Act, the duty 
devolves upon the Conservators of forming a navigation 
channel 30ft. deep at low water of ordinary spring tides, 
and 1000ft. in width between the Nore and Gravesend, 
and of raising the funds for the carrying out of the work. 
In order to facilitate the execution of the scheme of 
dredging prescribed in the Act, it is divided into two 
sections. The first comprises the dredging of hard material 
in the Lower Hope, between Gravesend and Mucking | 
Light, and the second, the dredging of sand and silt in the | 
Yantlet Channel, between the Chapman Light and the | 
Nore. The raising and removal of the material from | 
the Lower Hope can be effected by the bucket dredger and | 
hoppers, but the excavation of the sand and silt forming | 
the bed of the Yantlet Channel in Sea Reach will be best 
accomplished by the use of the combined suction and 
hopper dredging plant. As a year must elapse before the | 
new plant can be constructed, a contract has been let for | 
the removal of half a million cubic yards of material from | 
the Lower Hope; so that no delay should occur during | 
this period. This alacrity upon the part of the Conser- | 
vators deserves especial commendation, as there is no 
improvement in connection with our noble river more | 
desired and more desirable than the one in question. | 
Tenders which have been invited for the construction of | 








a bucket hopper specify a dredging capacity of 600 cubic 
yards per hour, and each of the four steam hoppers must 
be equal to 800 cubic yards. 

Royal Albert Dock to London Bridge.—The distance 
between the dock and the bridge is ten and a-half miles. 
In Woolwich Reach the maximum depth which can be 
relied upon is 14ft.,and a couple of feet more in Blackwall 


and Greenwich Reaches. Fronur the Millwall Dock 
entrance to the Thames Tunnel the mileage is two, and 
the channel is 800ft. in width and 16ft. deep, with the 
exception of a shoal extending across the river at Millwall, 
over which the depth is 13ft. This depth exists also 
over the Thames Tunnel, but between the tunnel and the 
bridge, a distance of 1} miles, the channel is 200ft. 
in width—the span of the centre arch—and 14ft. deep. 
New works to be undertaken.—It has been decided to 
proceed at once with the removal of the shoal at 
Millwall, and when this obstruction has been completely 
removed from the fairway operations will be commenced 
systematically to dredge every shoal and patch detrimental 
to navigation, beginning at Gravesend, and travelling 
upstream, in order to carry out the whole of the pro- 
gramme of 1896. Dredgers will also be constantly in 
use in Barking and Galleons Reaches, as this part of 
the stream requires continual attention to keep it clear 
of the silt which is ever accumulating. Among new 
works of consequence must be included the reconstruc- 
tion of the lock at Molesey, one of the most important 


| on the river, which for some time has become hopelessly 


defective and inadequate. The new lock will be 267ft. 
long and 30ft. wide, dimensions which exceed those of 
the old example by 98ft. and 11ft. respectively. A com- 
parison between these figures leaves no doubt of the 


| propriety of the term “inadequacy” to the condemned 


lock, but that at Molesey is not the only instance on the 


| river to which the epithet might be applied with equal 


truth. Above Molesey Lock there is a narrow part of the 
cut forming the approach to it which causes serious 
inconvenience to the traffic. This part will be widened 
and deepened for a distance of 300ft. In order to avoid 
suspension of the traffic during rebuilding, a temporary 
lock has been constructed between the weir and the boat 
slides. In addition the cofferdam and other false works 
have been completed, and the permanent foundations 
gotin. The total cost of the new lock is estimated at 
about £14,000, and it is expected that it will be in work- 
ing order in the early months of next summer. 

New and deepened channels.—For many years the 


| material raised from the dredging at the docks, and the 


sludge from the metropolitan sewage works at Barking 
and Crossness, have been deposited in Barrow Deep. 
This channel having been now opened up for navigation, 
the Board of Trade have selected a new depositing site 
in the Black Deep. The steam tiers inthe Pool between 
the Hermitage and Wapping Dock entrances have been 
deepened, so as to accommodate the larger class of 
vessels which now use that part of the river. Dredgers 
have also been employed in deepening and improving the 
channel at various places between Staines and London 
Bridge, and 34,000 cubic yards of excavation have been 
removed from these localities. After a careful inspection 
of the backwaters of the Thames, the necessary steps 
have been taken, in the interest of the navigation, and 
to facilitate the passage of flood water, to keep them 
clear of obstructions. It should be mentioned that the 
negotiations between the London County Council and the 
Conservators with regard to the transfer of the Con- 
servancy piers to the Council, under the provisions of the 
Thames River Steamboat Service Act, 1904, have been 


| satisfactorily concluded, and all the piers, with the excep- 
| tion of that at Kew, were transferred to the Council in 


April of last year. 
Repressive measures.—In addition to numerous other 
duties, the Conservators are charged with the enforce- 


| ment of the provisions of the Thames Conservancy Act, 
| 1894, and of their own by-laws with respect to the 


navigation of the river. A notable increase in the annual 
number of these minor but very reprehensible offences 
appears in the present report. There were 340 con- 
victions, as against 260 for 1904, in the case of barges 
with insufficient freeboard, the discharge of ashes, 
rubbish, and refuse of all descriptions into the channel of 
the stream, and sundry other violations of the law. 
Harbour authorities and Petrolewm Acts.—It was 
stated in our last article that owing to the limitation of 
the powers of harbour authorities under the Petroleum 
Acts, the by-laws of the Conservators for regulating the 
conveyance of petroleum on the river do not apply to 
petroleum spirit exported. The Conservancy Board has 
on several occasions brought this anomaly to the notice 
of the Board of Trade, and the question was again raised 
in June last in the House of Commons, when the Chair- 
man of the Conservators asked the Secretary of State 
for the Home Department whether there was any pro- 
spect of a Bill being brought in to deal with this 
important matter at an early date. The reply of the 
Home Secretary was to the effect that he feared there 
would be no opportunity of legislation in the session of 
1905, but that the matter would not be lost sight of. It 
is with deep regret we have to record that up to the 
present time no steps have been taken in this direction. 
The question is one of extreme urgency and gravity, if 
the safety of the shipping and trade of the port are to be 
preserved. The Conservators are again approaching the 
Board of Trade, *n the hope that legislation may be pro- 
moted in the present session of Parliament. We must 


postpone a review of the work done in connection with fvchee — the ‘Triumph, all lent for training ; H. H. Huxham, 


| to the Berwick. 


the Upper River for another article. 








OBITUARY. 


FRANCIS J. C. MAY. 

Tue death of Mr. Francis J. C. May, late borough 
engineer and surveyor of Brighton, is announced as having 
occurred early on Saturday morning, July 7th, at his house, 
286, West Fnd-lane, Hampstead. Although for some time 











previously his health had given rise to anxiety, it was twelve 
months ago when his last illness commenced. 

Mr. May was born on July 2nd, 1839. He was educated 
at a school at Islington. He was afterwards articled to a 
relative, the late Mr. Richard Alchin, one of the partners in 
the firm of Messrs. W. Cubitt and Co., Gray’s Inn-road, 
London, where he gained a wide experience of architectural, 
engineering, and building work. In 1872 he was appointed 
surveyor to the Malling Highways Board, Kent, and sub- 
sequently engineer and surveyor to the Malling Rural 
Sanitary Authority. The duties of this dual appointment 
were of a very onerous nature, and included the carrying out 
of some important schemes, such as the drainage of the 
parishes of West Malling, Wateringbury, and Snodland. 

In 1882 Mr. May was appointed borough surveyor of 
Maidstone, where he designed and carried out a scheme for 
disposing of the town’s sewage, and also prepared a scheme 
for the extension of the outfall works, which, although 
generally approved, was hung up on account of the cost which 
it involved. In 1889 Mr. May was appointed to the post of 
borough engineer and surveyor of Brighton. While there he 
designed and carried out many very important works, includ- 
ing those of sea defence, a great extension of the main 
sewers, the new swimming bath, the municipal technical 
school, the new sanatorium, the free library, art galleries, 
museums, and a scheme for enlarging and remodelling the 
town hall. 

Mr. May subsequently started private practice as a con- 
sulting engineer in Brighton and London, but his ill-health 
forced him to relinquish his office very soon afterwards. He 
then removed to Hampstead, where it was hoped that he 
would recover his health, but he was never again well enough 
to leave tle house. 


ALEXANDER DAWSON SMITH. 

THE death took place, at Spottiswoode, Seamill, Ayrshire, 
on the 10th inst., of Mr. Alexander Dawson Smith, a well- 
known Glasgow engineer. Mr. Smith, who was in his fifty- 
eighth year, was formerly a member of the firm of A and W. 
Smith and Co., Eglinton Engine Works, Glasgow, but retired 
from business some years ago. Possessing an extensive 
knowledge of the practical side of his industry and great 
forcefulness of character, his ability and energy were widely 
known and recognised in engineering circles. Owing to the 
condition of his health, he had been unable to take an active 
part in business for a number of years. 





WILLIAM A. BRYSON. 


THE death took place last week, at Trinity, Edinburgh, 
of Mr. William A. Bryson, consulting engineer, Leith, under 
whose supervision the electric lighting system of Leith was 
instituted. Mr. Bryson resigned the office of electrical engi- 
neer to the Corporation, and commenced a private practice, 
similar to that which he had previously conducted in Glasgow. 
He had charge of the work of installing the electric light at 
the Edinburgh Exhibitions of 1886 and 1890, and devoted 
some attention to the development of steam motors. He was 
a Fellow of the Royal Society of Edinburgh. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 


Admiralty :— 

Engineer Captain.—W. H. Riley, to the President, for temporary 
service in connection with oil fuel turbine. 

Engineer Commanders.—W. C. Stevens, to the Highflyer; 
E. W. Cudlip, to the Andromeda, on recommissioning ; J. M. 
Simpson, to Thetis, on recommissioning; A. W. Turner, to 
the Nile, on recommissioning ; G. A. Haggarty, to the Implacable, 
on recommissioning ; A. C. Darley, to the Brilliant ; W. H. Adams, 
to the President, for service in the Controller's Department as 
Engineer Inspector of Gun-mountings; C. McK. Norris, to the 
Resolution ; H. Wall, to the Juno; G. Pascoe, to the Charybdis, 
on recommissioning ; W. J. Hender, to Pembroke, additional, to 
assist Engineer Manager, Chatham Dockyard, in connection with 
machinery of submarines; J. W. A. Parrott, to the Cvsar; 
A. W. Turner, to the Vengeance; J. J. G. G. Percey, to the 
Nile. 

Engineer Lieutenants.—F. J. Sutton, to the Victory, for the 
Cynthia ; W. H. Pratt, to the Blake, for the Osprey ; G. C. Nicol- 
son, to the Sapphire, for the Lively ; J. H. Barber, to the Sapphire, 
for the Cheerful; W. C. Sanders and L. Walker, to the Astriea ; 
E. Carter and R. B. Davies, to the Alacrity ; F. C. Williams and 
V. A. Brook, to the Prometheus, all on recommissioning ; H. J. 
A. White, to the Pegasus; F. C. Dans, to the Holus; J. W. J. 
Sellex, to the Victorious; A. J. MacKean, to the London; F. 
Guyer, to the Sapphire, for the Moy; F. W. Sydenham, to the 
Pembroke, for the Ghurka, and to assist on the staff of Admiral 
Superintendent of district ; H. Evans, F. E. Lamb, T. J. Morgan, 
J. Legate, L. R. Croisdale, A. Saunders, H. S. Garwood, A. M. 
Underhill, L. Howell, S. M. O. Fawckner, A. W. Sutton, J. W. 
Figgins, and P.C. W. Howe have been advanced to the Senior 
List, with seniority of the 1st inst.; C. W. Bolt has been promoted 
to the rank of Engineer Commander and re-appointed to the 
Pelorus ; J. H. Jenkins has been promoted io the rank of Engineer 
Commander and re-appointed to the President as Engineer Over- 
seer, Scotland District; A. J. C. Moore, to the Andromeda, on 
recommissioning; W. 8. Westbrook, re-appointed to Tamar, 
additional, for the Taku, on recommissioning ; A. Saunders, to the 
Vivid, additional for the Cyclops, and to assist on staff of Admiral 
Superintendent of district; A. E. J. Murray, to Wildfire, for the 
Endymion, vice Pocock; E. W. Chamberlain, to Sapphire, 
additional, for the Foyle, vice Murray ; G. H. Fryer, to Black 
Prince, additional, to assist Engineer-Captain as Oil Fuel Instruc- 
tor; H. C. Read, to the Nile, on recommissioning ; A. D. Larg 
and H. T. G. Lobb, to the Implacable, on recommissioning ; G. 
C. F. Simmons, to the Resolution, for service on staff of Rear- 
Admiral commanding Reserve Division, Sheerness and Chatham ; 
J. F. A. Hastings, to the Hecla, on recommissioning, for charge 
of machinery and duty with t.b.d.’s L. H. P.; W. C. Johnson, to 
the Powerful, additional, for service on shore at Sydney ; and W. 
H. Glasspole, to the Cambridge, additional, for the Violet. 

Engineer Sub-lieutenants.—R. H. Withey, to the Implacable, 
on recommissioning ; W. Martin, to the Russell, L. Gregory, to 
the Vengeance, J. S. Machan, to the Illustrious, and F. B. 


Artificer Engineers. —F. J. Randall, to the Highfiyer, and H. W. 
Richardson, to the Andromeda. 








ZEBRA-TRACTION is something rather uncommon on 
tramway lines. It is proposed to use domesticated zebras in Zanzibar 
for hauling the street cars, an order for forty of the animals having 
been placed. The zebra is said to be superior to the mule in 
strength and endurance of the climate, and attacks of the tzetze 
tly. 
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WORTH VALLEY TOOL WORKS, KEIGHLEY. | 


Tue Worth Valley Tool Works of Messrs, Dean, Smith | 
and Grace, of Keighley, have recently been extended and 

re-arranged. For some time past the firm had found its | 
existing buildings by no means adequate to its require- | 
ments, but extension was by no means an easy matter, 
as will be seen from the accompanying plan—Fig. 1. On | 
the north the site is bounded by the river Worth; on | 


| and milling machines of different descriptions, but there 


Pi RR eS 


way passes at the latter place over a weighbridge, which 
is manipulated from the timekeeper’s office. Running 
above the railway for the latter portion of its travel is a 
gantry, which is not shown on the engraving. A four. 
ton jib crane placed outside one end of the foundry can 
lift castings from trucks run on a line leading from the 
latter, and transfer them to trolleys on the light railway 
in the yard, or can transfer things from the trolleys to 
the foundry. Once inside the erecting shop for the 
heavier class of lathes, a 15-ton overhead electric crane 
by Booth Brothers can transfer castings from the trolleys 
to any part of the shop, and the same crane lifts the 


were others. Other firms of tool makers are also freely | 
requisitioned, and we noticed machines by Herberts and | 
Brown and Sharp appearing fairly frequently. However, 
without having actually counted the different tools, and 
making a summary of their makers, we think we are 
perfectly right in saying that three-quarters of the tools 
in use are made by Meszrs. Dean, Smith and Grace. More- 
over, with the exception of several lathes—which, by-the- | 





Heavy lathes 


44 
finished machines on to wagons for despatch. In the 





~~Plamg “Machines. | . » 
Sew | erecting shop there are three jib cranes placed as shown. 





H Heavy lathes 
=| 


s a 
These, with the overhead run way, have command of 








— ’ 
Fitters Bench: 


ae 


Entrance 


/ 

/ Ton Crane 
al ° 
‘4 \\ Erecting Shop \}\ 
STon Créve\ for Light Lathes 
\ ~ y 

— aR Senne ae 
| rears Bench + 

Ot Extract 4° 
odsHoist iTon an { aa 
ince SidePlaning Machine 7 : 


j 
/ 


Boiler House 
ACanteen 
| 

, 





Way 
Entr. 


S 
Ss 


Centering: _Keyway Cute9Me a... 
R 


trancex~< £"9/N€ House 


m1 


: 

z.. 
PS 
S Polishing 


0 Machine. |piaircase a: 
ae Yard \ ie 
: large Facing Lathe i 
+ 





10Ton Crane © 


ii 


\ ° 
i lorgePlaning Machine 
Dewees ee 


nearly all the floor space. The foundry, too, is well 
supplied with lifting tackle. Two 10-ton jib cranes are 
placed on the centre line of the building, and the radii of 
these just overlap. A line of rails leads into a large core 
drying oven, and there is also the line of rails already 
mentioned leading out of the door at the other end of the 
building. One crane overhangs one line of rails, and the 
other the other, so that there is ample provision for deal- 
ing with heavy weights throughout the operations in the 
foundry. The cranes, like those in the erecting shop, are 
revolving jib cranes, and are made of wood. They are 
hand worked. 

As a certain amount of re-arrangement has taken 
place since the extensions came into use, we may, 
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the south by Pitt-street. To the westward the land 
belongs to the Midland Railway Company which is just | 
constructing a siding so as more effectively to deal with 
the goods traffic from and to the works; while on the 
east the ground is occupied by another firm. The only 
thing which could be done, therefore, without actually 
moving the site, was to increase the height of some of 
the buildings. This has been done in an efficient and 
ingenious manner in connection with that part of the 
works which fronts on the river Worth. With slight 
modifications to the arrangement of the ground floor 
plan in this part of the works, the firm were enabled to 
construct a building two stories high, which comes over 
the blacksmiths’ shop, engine-house, and stores. By 
this means an additional floor space of some 13,000 square 
feet has been obtained. The new building is constructed 
with a steel framework with brick filling, the front 
towards the river being faced with stone. 

The extension, besides providing some much-needed 
additional floor space, has enabled an advantageous re- 
arrangement of the works to be made, and as they now 
exist they are wonderfully convenient, which is all the 
more noteworthy, since they have grown and not been 
constructed throughout to meet with the peculiar require- 
ments of the business. The plan—Fig. 1—represents the 
ground floor of the works when one or two further improve- 
ments which are intended are carried out. Practically 
speaking, however, it is exactly as we saw it some few 
days ago. We do not think we have ever seen a works 
in which space has been more economised. We are 
speaking now of the older portions. The new floors are 
not yet full of machinery, and at first, at all events, it 
will not be necessary to put the machine tools so closely 
together as is the casein the older shops. Here, although 
thereare a great many machines arranged closely together, 
there does not appear to result anything like the incon- 
venience that one would have anticipated, owing, no 
doubt, largely to the skill with which the various positions 
have been chosen. 
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chastag Stace—2\\ ° perhaps, briefly refer to the general lay-out of the shops 


as we saw them on the occasion of our visit. The build- 
ing adjoining the offices was until recently the tool shop. 
It is now used for the fitting together of various kinds of 
chucks, gear boxes, &c. It is also used for the finishing 
of countershaft brackets and the like. This shop leads 
into the erecting shop for heavy lathes—that is to say, 
for lathes with over 8in. centres. Here the principal 
tools are a large horizontal boring machine, some radial 
drilling machines, and a long bed-plate lathe. Connecting 
with this shop, which is served by a 15-ton overhead 
electric travelling crane, is the larger room devoted to 
the construction of lathes with from 6in. to 8in. centres, 
Here the tools include planers, shapers, borers, lathes, 
drills, &ec. They are spaced very closely together, but 
not, as we have already said, so closely as to interfere 
with one another. The fact that the sizes of the separate 
pieces dealt with are not large has, no doubt, helped to 
| render this possible. The shop is served by two rows of 


way, are themselves in an excellent state of preservation shafting driven from a countershaft, which is itself rope 
Running along the far side 


—there is not a tool in the works which is over five years | driven from the main engine. 
old. Whatever the firm may have lacked in times past, | of this shop is another room containing two lines of lathes 
in the matter of space, they have certainly not stinted as | of various descriptions and other smaller tools. 
regards their tools. The stores are at the left-hand ends of these two last- 
The general arrangement of the works is well shown mehtioned shops. The recent improvements have 
in Figs. 1,2, and 3. At the present time raw material | enabled these to be enlarged. Next door to them ina 
enters the works and finished gocds leave themonly through | separate compartment is the main engine. This is of 
the covered passage-way by the offices. Presently how- the cross-compound horizontal type and is worked by 


ai. 


ra 


Staircase 
r 





Turretlathes & Automatic $ctewing 
~~——.;  Machiads-~--5 ~-~ 





f Ton 
florst | 
ahd _Cran ‘Ve 5 : ; 


Surfacing & Boring Lathes ! yx 
- - --- , Turning Department 
First Floor ---— 


u 
A 
a) “i 
rr Finished Wi 
x* 
<9 - 


r 
formans Office pane gral 

ac. aw. 
ferret ach, ‘Capstan tached) {~~~ 


0. 


Lathes 


P Seore fi 


\ Smug Tool ~~~ jpncho 
A | 


a 
33 


tee! 
\Grind 9! 


himmey___ 
\Dep%™ -}~ iiotes noise 


‘Gisholt Too! Grinder 


premesaen occa 


' = H Lathes 
| Zypratores ute ees 2 
| Latrines } 


FLOOR OF NEW BUILDING 


' 





t 
| 
| 





“The Engineer” 
Fig. 2—FIRST 


ever, the Midland Railway siding, mentioned above, will | steam at 150 lb. pressure supplied by a Spur Inman 
be built, and this will allow of much greater facilities in | Lancashire boiler placed beside it. The smiths’ shop 
dealing with inward materials and outward goods. As a | which adjoins is provided with five fires with a fan- 
consequence of this, also, the positions assigned to the | exhausted trunk for taking away the smoke. There is 
coal, coke and sand bunkers will be changed to those | also one steam hammer, a case-hardening furnace and a 
shown on the plan from places inside the works proper. | gas furnace, besides a grindstone and various polishing 
Moreover, the cupola will be moved from one side of the | machines. 


foundry to the other—as it is now shown, in fact—so as} The foundry completes the equipment of the ground 
floor, and a word of praise must certainly be added for the 


- quality of the castings produced. We have rarely seen 
{rm better anywhere, either for smoothness of surface or 
‘ absence of imperfections. This shop is electrically lit by 
means of are lamps, and in this it differs from the 
remainder of the works, where incandescent gas is used. 
| | There are one or two moulding machines at work, but 

Tie 

4 {| 
Gear CuttingMachines | 





i ei the majority of the moulding is done by hand. There is 
'a five-ton cupola with drop bottom, the blast being 
provided by a Roots blower. The raw material is 
taken up to the charging platform by means of a power- 

| worked hoist and inclined railway. 
The new building consists, as we have already said, of 
two storeys. These are served by a one-ton Waygoods 
| power-worked lift, and also by a stone staircase, both of 
| these being housed in projections built out from the main 
| building. The floors are fireproof and are made up on 
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Fig. 3-SECOND FLOOR OF MAIN WORKS 


No one going through these works can help being struck , 


with the excellence of the machine-tool. equipment. 
Messrs. Dean, Smith and Grace are makers of lathes, 
and, as might be expected, there is an excellent collection 
of these particular tools. The firm, in addition, though 
not making them for sale purposes, has designed and con- 
structed a Jarge number of different kinds of tools. 
Among these we may mention radial drilling machines, 


| latrines | 


walls and on a central row of cast iron pillars. Resting 
on, and at right angles to these joists, are smaller joists 
6in. deep. These are spaced some 2ft. apart, concrete 
being filled in between them. The flooring is composed 
of 1}in. maple boards laid at an angle of 45 deg. with 
the centre line of the shops. This construction has been 
main differences. between the works as they actually | mainly adopted for ease in transporting heavy weights, 
exist and as they are shown on the plan. | so that the wheels of the trolleys will not so casily catch 
At the present time the dealing with material and | in the edges of the boards. 
goods is made wonderfully easy by existing arrangements. The first floor is called the turning department. One 
The light railway shown running through the yard from | end of it is devoted principally to a series of turret and 
the interior of the erecting shops to the covered passage- | capstan lathes and automatic screwing machines. These, 


to bring it nearer to the new positions which will be 
assigned to the raw materials. These are, as a fact, the 
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Fig. 6—VERTICAL MILLING MACHINE 


as will be seen in the plan—Fig. 2—are set at an angle. 
The remainder of the shop is at present devoted to 
ordinary and surfacing and boring lathes, one corner 
being allotted to a tool-grinding department. This, it 
may be mentioned, is situated over the stores in the 
ground floor, and a small hoist, which is continued to the 
main tool room on the second floor above, simplifies the 
transference of tools and other light goods. We may, 
perhaps, refer to the sanitary arrangements. These are 
excellently devised and fitted. The closets are contained | 
in a bay built out from the main building and separated | 
therefrom by plain glass windows, these beginning at a 
height of some 3ft. from the floor level. The foreman 
can, therefore, readily observe whether time is being 
wasted or not. There are two main lines of shafting, 3in. 
in diameter, carried in self-adjusting bearings. 

The second floor is devoted to milling, gear cutting and 
grinding machines. A large amount of excellent milling 
work is carried out in this department, and some special 
machines have been devised for the particular work 
required. One of these is shown in our illustration— 
Fig. 6. This has a large range of feed speeds, and 
is intended for work on aprons, and our engraving shows 
it with the jig for holding the apron in position. We 
may here say that the jig is much used by Messrs. Dean, 
Smith and Grace, every care being taken to render the 
various corresponding parts interchangeable. Another | 
new milling machine is shown in Fig. 7. Grinding is also 
much practised, and with excellent results, both as to 
work turned out and to time taken. We had one example 
of the latter quoted to us. The spindles of the lathes are 
first of all very roughly turned in the lathe, and are after- 
wards ground. In the case of one particular spindle we 
were informed that, whereas by the old system of 
finishing in the lathe ten hours were necessary for 
completion after the roughing was done, by means of 





grinding the same series of operations can be carried | 
out with probably better results in about 55 minutes. 

The main tool room of the establishment is also on this | 
floor, and here the very accurate gauges which are used 
throughout are constructed and checked by means of a 
delicate measuring machine. Everything in the works 
is made to gauge, limit gauges being used. It is by 
means of this that the firm is able to undertake that 
everything is interchangeable. The gear cutting is also 
carried out on this floor, and most of the machines in use 
for this purpose are by Brown and Shaft. Messrs. Dean, 
Smith and Grace do not make any steel castings, and, 
indeed, prefer to use stampings in most instances. This 
floor, like the floor below it, has two lines of 3in. shafting | 
carried in self-adjusting brackets. 

Although busily engaged at the time of our visit, these | 
two floors were not working up to their fullest capacity. | 
One by one, however, new machines were being put in | 
place—as quickly, in fact, as time to erect them could be | 
found—and very soon all the available additional floor | 
space will be occupied. We were informed that some | 
four hundred men were at presentat work. A number of | 
views showing different parts of the new shops, appear | 
on this and on page 66. 








THE SALISBURY INQUEST. 


THE adjourned inquest relating to the Salisbury accident 
was held at Salisbury on July 16th, before Mr. Buchanan 
Smith, the city coroner. Major Pringle, R.E., attended as | 
assessor. 

Mr. Acland, K.C., and Mr. Simon appeared for the com- | 
pany, Mr. Valentine Ball for the Amalgamated Society of | 
Locomotive Engineers and Firemen on behalf of the dead | 


Fig. 7—HORIZONTAL MILLING MACHINE 


railway men; Mr. Sharp appeared for the relatives of Mr. 
Barwick, K.C., of Toronto. There were a number of other 
persons present representing other interests. 

At the commencement of the proceedings Mr. Acland 
announced that the London and South-Western Railway 
took full responsibility for the accident, and all the legal 
consequences which necessarily follow. 

The following is a summary of the story told by the guard 
of the train, who was the principal witness. He had come 
with the train in question from Plymouth. In accordance 
with custom it stopped at Templecombe to change engines, 
and from this point the driver Robbins had charge of it. All 
went well until the train was nearing Salisbury, when the 
guard had reason to think that they were moving too fast in 
view of the curve which was in front of them, and thereupon 
endeavoured to attract the driver’s attention by actuating 
the vacuum brake. He hoped that, by causing the needle of 
the dial in the cab to move, he might warn the driver of his 

anger. He did not, however, actually apply the brake 
‘‘ because he did not see any danger.’’ He did, however, 
apply his hand brake. After that he lost consciousness. 

It was proved that the driver’s brake was in perfect order. 
When examined afterwards it was found to be in running 
position. As to the exact speed at the point of derailment, 
there was no conclusive evidence ; but it was shown that the 
distance from Wilton—a signal box to the west of Salisbury 
—to Salisbury, viz., 2 miles 23 chains, was traversed in 
exactly two minutes—that is to say, at a speed of over 68 miles 
per hour. As to the orders and regulations issued by the 
railway company, it appears that early in 1904 a special 
order was issued to the drivers that speed through Salisbury 
Station was not to exceed 30 miles per hour. Since 1904 
no further order of this kind was given, but early in the 


| present year the company issued a general time-table in which 


one minute was allowed for passing through Salisbury station. 
In effect, this limited the speed through the station to 
26 miles per hour. It was also brought to light that this was 
the first time that driver Robbins had driven an-express train 
through Salisbury Station without stopping. It was also 
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proved that when he left Templecombe on the night in 
question both he and his driver were perfectly sober. 

Mr. Jacomb Hood, chief resident engineer, described the 
curve at Salisbury Station. In answer to the Foreman, he 
said the curve had a radius of 10 chains and a super-elevation 
of 34in. It would be quite safe, in his opinion, for a train to 
go round the curve at 30 miles an hour. He had inspected 
the check rail and found it in perfect condition. 

The Coroner: Have you formed any opinion as to the cause 
of the accident? Yes, the high speed was the cause of the 
accident. Answering Mr. Ball, witness said it was impossible 
to get increased super-elevation at the curve because they 
had a platform at one end and a bridge at the other. He 
admitted, however, that if the platform had not been there 
the super-elevation would have been made to commence 
sooner. It was impracticable to alter the configuration of 
the station. 

The jury, after an absence of an hour and a half, found 
that ‘‘ The deceased met their deaths by the derailing@of an 
express train on the morning of July 1st, 1906, and that such 
derailment was caused by the excessive speed at which the 
train was travelling, contrary to the company’s regulations.”’ 
They added the following rider :—‘‘ We are also of opinion 
that the driver of every train not stopping at Salisbury should 
have his attention specially called before starting to the regu- 
lations affecting his journey, which we consider was not done 
in this case."” 

The Coroner asked if the verdict amounted to 
death.’’ 

The Foreman: We have discussed that point, but we can- 
not agree upon it. 

The Coroner: Then I must accept it as a special verdict. 
I will send your recommendation to the railway company and 
the Board of Trade. 


** Accidental 








AMERICAN ENGINEERING NEWS. 


Gas engines at blast furnaces.—The use of gas engines for 
utilising surplus gas from the blast furnaces has been adopted 
by the Carnegie Steel Company, the engines being used for 
the generation of power needed in the electric driving of steel 
mill machinery. A contract for some large blowing engines 
operated on blast furnace gas was given to the Westinghouse 
Machine Company, and for preliminary experimental work a 
350 horse-power engine was installed. This had a stroke of 
30in., and ran at a speed of 150 revolutions per minute, and 
has given excellent results, it seems. Two of the largest gas 
blowing engines are now being built for the Edgar Thompson 
furnaces. These are twin units, with the gas and blowing 
cylinders placed tandem, and having a fly-wheel between the 
two parts of each unit. These engines are of the heavy duty 
double-acting type, and each unit has a capacity of 25,000 
cubic feet of free air per minute, operating against a normal 
blast pressure of 181b., and running at a speed of 60 to 75 
revolutions per minute. For the Bessemer Works, the 
company has ordered a gas engine which will drive a direct- 
connected electric generator to increase the present power 
available at these works. The engine will have a stroke of 
54in., the same as the blowing engines, and will develop 2500 
brake horse-power when running at a speed of 75 revolutions 
per minute. ‘The generator will be a direct-current machine 
of 1500 horse-power, and will be connected in parallel with 
the rest cf the power machinery of this plant. At the 
Homestead Works there will be four blowing engines, each 
consisting of a horizontal twin tandem double-acting Allis. 
Chalmers gas engine of 3000 horse-power, having two blowing 
cylinders with a capacity of 30,000 cubic feet of free air per 
minute against a pressure of 201b. to 25 lb. per square inch. 

Canadian wagon works.—Extensive works for the manu- 
facture of railway carriages and goods wagons have recently 
been completed at Montreal for the Canada Car Company. 
The present capacity is twenty goods wagons per day, and 
ten passenger carriages per month, but the works have been 
designed with provision for enlargement, and for the addition 
of shops for the manufacture of steel wagons. All carriages 
and wagons are of the American type. The buildings form 
two main groups ; the first has a floor area of 183,000 square 
feet, and includes the planing mill, matching room, cabinet 
shop, trimming and upholstering shop, carriage and wagon 
erecting shop, bogie shop, and carriage and wagon paintine 
shops. The second group comprises the wheel, iron, and 
brass foundries, forge shop, machine shop, and pattern shop ; 
the group has a floor area of 90,600ft. The works occupy a site 
of 50 acres, of which the buildings cover seven acres. The 
buildings are steel-frame one-storey structures with walls of 
armoured concrete 9in. thick. |The power-house has boilers 
of 1800 horse-power, two Curtis steam-turbine generator units 
of 500 kilowatts each, exciters, condenser, and other auxiliary 
apparatus, and an air compressor of 2000 cubic feet capacity, 
with both steam and air ends compound. A 600-volt three- 
phase 60-cycle alternating current is used throughout, direct 
current being used only for exciting the generator fields. 
The electric cables, steam, air, and water pipes, are distri- 
buted through the plant in tunnels 6ft. by 6ft. In the 
shops the motors are divided into groups of about 100 horse- 
power, and each group has an automatic circuit breaker. The 
shops are heated by steam and lighted by 110-volt enclosed 
alternating current arc lamps. The wheel foundry has a 
capacity of 300 wheels per day, with two cupolas of 21 tons 
capacity per hour. The grey iron foundry has two cupolas 
of 9 and 12 tons capacity. 

Timber resources and railway sleepers.—The Forestry 
Service of the United States Government has been compiling 
figures as to the amount of timber cut during the year 1905, 
and these show that 11,650 companies cut a total of 27,738 
million feet board measure. Of this 6504 million feet 
remained in stock at the end of the year. The conifers 
represented 23,225 million feet, and the hardwoods 4613 
million feet. Nearly a third of the entire amount was 
yellow pine, the Douglas fir ranked second, and Northern 
pine third, while hemlock stood fourth on the list, and 
represented rzarly one-tenth of the total. Over 3000 million 
feet were cut in the Pacific Coast State of Washington ; while 
Louisiana—on the Gulf—and Wisconsin—in the North Central 
region—each had about 2000 million feet. Eight other 
States had over 1000 million each. Of roofing shingles 
13,868,000,000 were cut, and more than half of these were of 
Western red cedar. At the same time statistics have been 
prepared as to railway sleepers, but not including electric rail- 
ways, although these last are beginning to consume enormous 
quantities in construction and renewals. On 750 railways, 
with 279,000 miles of line, 80,051,000 sleepers were used, and 
22,569,000 of these were for the construction of new track, 
the balance being for maintenance and renewals. About 
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7,615,000 sleepers—or nearly 10 per cent. of the total—were 


treated by preservative processes, and almost all of these were | 
Several railways and timber companies | 


of the soft woods, 
are now operating or building timber preserving works, and 
there is now a strong tendency in favour of creosoting rather 
than using the different zinc-chloride combinations which have 
been in favour for some years past. 





STEAM MOTOR COACH—N.W.R., INDIA. 


A sTEAM motor coach has recently been constructed for 
service on the North-Western Railway of India, by the Vulcan 
Foundry, Limited, of Newton-le-Willows, Lancs. 
enabled to illustrate it in the accompanying engravings. It 


is 60ft. long over the buffer beams, 64ft. 6in. over the buffers, | 


and 10ft. Gin. wide over the louvre windows. It is carried 
on two four-wheeled bogies, with 3[t. Tin. diameter wheels 











REAR VIEW OF LOCOMOTIVE 


placed at 9ft. centres, the bogies being at 41ft. 6in. centres. 
The total weight in working order with passenger and luggage 
is 43:55 tons, 18°35 tons being taken by the rear bogie and 
25 2 tons by that in front. The coach has been divided into 
three classes, affording seating accommodation for three first- 
class, three second-class, and seventy-two third-class passen- 
gers. The first and second-class compartments are fitted with 
patented spring seats upholstered in buffalo skins, the first- 
class being maroon, and the second-class green, the floors 


| detached. 
We are | 


| side, and are Yin. in diameter and 14in. stroke. 

| are 3ft.3in. in diameter and are not coupled. 
| heating surface amounts to 300 square feet, to which the 
| tubes contribute 252 square feet and the fire-box the remain- 
| ing 48 square ‘feet. 
| square inch. 
| the bunker capacity is 18 cubic feet. 





being covered with self-colour linoleum and fitted with parcel 
racks. The third-class compartment is furnished with plain 
wood seats. A compartment giving space for a considerable 
quantity of luggage is provided next to the engine. The 
woodwork of the coach body was fitted at the North-Western 
of India Railway shops, but the Vulcan Foundry, Limited, 


| supplied the underframe, bogies, all of the ironwork, the 


carriage seats, and glass, &c., for finishing. A small locomo- 
tive forms one bogie of the coach, this having pivot castings 
and side spring plungers, so as to permit of a slight rocking 
motion. A central spring on a stay behind the trailing 
wheels allows the weight to be adjusted. By lifting the 
front end of the coach a few inches the engine part may be 
The boiler is turned round, giving the driver a 


good look-out and a roomy platform. The cylinders are out- 
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VIEW OF CAB 


The wheels 
The total 


The working pressure is 160 1b. per 
The tanks have a capacity of 300 gallons, and 
The tanks are fitted 
with swivelling pipes so as to allow for filling from water 


| cranes without having to draw the hose into the cab. A 


speed of 35 miles per hour was arranged for. The gear for 
driving and for applying the brake and whistle can be worked 


| from both ends cf the coach. The vehicle, which was erected 
| by the Vulcan Foundry, Limited, from the designs of Sir 
| Alexander Rendel, is fitted with Pintsch Light Company’s gas 
| fittings, and is furnished with sand shades. 








Dry Arr Biast.—An order has been placed by Guest, Keen, 
and Nettlefolds, Limited, with L. Sterne and Co., Limited, of the 
Crown Ironworks, Glasgow, for an air desiccating plant to be 
erected at the Dowlais Ironworks, Cardiff. The plant is to be 
constructed according to Gayley’s patent, and, with the exception 
of the original plant erected by the inventor in America, it is said 
that this will be the only one of its kind in the world. It will be 
composed of two 400-ton machines of tons refrigerating 
capacity per twenty-four hours. In each machine there are two 
hccloniel deuhlo-csling compressors, and the steam engines are 
also horizontal and are of the cross-compound type. Each 
machine weighs more than 100 tons, The ammonia condensers are 
of double pipe type, and designed for the use of sea water as a 
cooling agent. ‘he refrigerating agent through the chambers is 
brine, at a low temperature, which is circulated through about 
40 miles of piping. The pumps and fans will be electrically 


driven, 
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RAILWAY MATTERS. 
Tue Cuban Gaceta Oficial of 23rd June contains copy 


of a decree authorising the Cuban Railway Company to extend 
and improve the principal railway station in Habana. 


Tur sections of the Shanghai-Nanking Railway to 
Su-chau and Wu-sieh, {1 miles, were officially opened on the 16th 
inst., says the 7ies, It is hoped that the line will be completed 
to Nanking by the spring of 1908, 


Tue Glasgow and South-Western Railway Company | 
has instituted a system of motor omnibuses as feeders between | 
the company’s stations and the villages of Crosslee, Houston, | 
Quarrelton, Milliken-park, How-wood, and Cochrane Castle golf | 
course, 


AccorDING to a Press statement, the Government has 
granted the Egyptian Railway administration funds for doubling 
the Upper Egypt Line. This work, says the Times, was one of 
those most urgently recommended in Sir Charles Scotter’s report, 
as well as by Lord Farrer’s Commission, 


Tr has been announced at Winnipeg, says the Times, 
that the Canadian Northern Railway has purchased the Regina 
and Long Lake Railway running from Regina to Prince Albert. 
This railway has been worked by the Canadian Pacific Railway for 
years, and is owned by English capitalists. 


AN interesting experiment on a large scale is about to 
be made by the Pennsylvania Lines, using screw spikes with the 
Thiollier special steel lining or sleeve. The purpose of the experi- 
ment is to determine the additional life which may be obtained 
from ties of inferior wood by the use of improved fastenings. 


Tue German Consul in Kieff reports that the manage- 
ment of the South-Western Railway have decided on the con- 
struction of a new line from Zwjetkowo to Pogrebistsche, forming 
connections between those places and Fastow, Kasatin, and 
Christinowka, and relieving the traffic on the Zwjetkowo road. 


Tue construction of the Thessalian section of the 
Pirreus, Demirli and Frontier Railway is progressing steadily. The 
portion between Pintamilos and Agoriani will be finished in Septem- 
ber, 1906, the section between Agoriani and Skavamitza in June, 
1906. Between Skavamitza and Demirli the line has been already 
completed. 


Tue Board of Trade have recently confirmed the 
Canterbury and Herne Ray Light Railway—Extension of Time— 
Order, 1906, reviving the powers granted, and extending the period 
limited by the Canterbury and Herne Bay Light Railway Order, 
1903, for the compulsory purchase of lands, and extending the 
period limited by that Order for the completion of the railway and 
works by that Order authorised. 


Accorp1nG to the Mexican Herald the Mexican Central 
Railway Company proposes to let contracts, about September next, 
for three extensions. (1) The 'lampico short line, including many | 
tunnels and bridges, one over the Panuco River at an estimated 
cost of 1,000,000 dols.; (2) the line from Autlan to Colima, about 
120 kiloms.; (3) the Marfil-Guanajuato line, which will be an 
expensive line, owing to the hilly country through which it will 


pass. 








| 
THE Feuille Fédérale Suisse, of the 20th June, pub- | 
lishes a decree ratifying the convention concluded between | 
Germany and Switzerland relative to the establishment of railway 
communication between Pfetterhausen and Bonfol. It also publishes 
a decree granting a concession for an electric railway from Nieder- 
bipp to Vieux-Soleure ; and a decree granting to the municipalities 
of Mendrisio and Stabio a concession for the construction and 
exploitation of a standard gauge line between those places. 


Tue Board of Trade have recently confirmed the follow- 
ing Orders made by the Light Railway Commissioners :—-(1) Stret- 
ford Light Railways Order, 1906, authorising the construction of 
light railways in the urban district of Stretford, in the County 
Palatine of Lancaster ; (2) West Manchester Light Railways (New 
Lines, &c.) Order, 1906, authorising the construction of additional 
light railways in the parish of Davyhulme, in the rural district of 
Barton-upon-Irwell, and in the parish and urban district of Stret- 
ford, in the county of Lancaster. 


Monpay last marked the sixtieth anniversary of the 
amalgamation of the London and Birmingham, the Liverpool and 
Manchester, the Grand Junction, and the Manchester and 
Birmingham Railways, under the title of the London and North- 
Western Railway Company. It was then the largest railway 
in the kingdom, with a length of 420 miles. It has since absorbed 
forty-one other independent lines and constructed many more, so 
that the line now consists of 1963 miles, with an authorised capital 
of £130,000,000 and an annual revenue of nearly £15,000,000. 


AccorDING to the latest returns furnished by the 
Russian Ministry of Ways of Communication the number of 
persons employed on the railways in Russia amounts to 667,000, of 
whom 406,000 are railwaymen, and 261,000 are workmen ; 450,000 
men are married, The wages paid to the railway employés during 
1905 amounted to £24,500,000. As the lot of the average railway 
employé in Russia leaves a great deal to be desired, the authorities 
have set aside the sum of £2,000,000, which will be spent in im- 
proving their rate of wage and their household accommodation. 


A German engineer, Mr. Balderauer, of Salzburg, has 
proposed a method of using balloons for railway purposes, which is 
now being tésted. A stationary balloon is fixed to a slide running 
along a single steel rail. This rail is carried up the side of a steep 
mountain, which ordinary railroads could not ascend, except by 
taeans of heavy inclines, with vast earthworks and tunnels. The 
balloon is moored by a steel cable to the rail, at a height of about 
35ft. above the ground, The conductor can cause the balloon to 
ascend or descend at will. The lifting power is furnished by 
hydrogen gas, and the descent is caused by water pressure poured 
into a large tank at the upper end of the road. 


Tue Rock Island Railroad Company has been carrying 
on a series of briquetting tests with the view of producing 
briquettes for locomotive fuel, and also to demonstrate if briquettes 
can be used for commercial purposes. The binder used in these 
tests was water yas pitch, and in the various experiments 6, 7, and 
8 per cent. of the binder was used. In manufacturing the bri- 
quettes the coal and pitch were ground up separately and then 
mixed in the proper a poner From the storage bin the coal 
passes into steam-jacketed conveyors heated by superheated steam 
to an intensity of 1000 deg. This hot product passes through the 
briquetting machine, which compresses the briquettes at the rate 
of from 5 to 8 tons per hour. It is found better to cool them by 
passing them through water to induce quick setting. 


Tue volume of business done by the street railways of 
the United States will be realised when it is stated that they 
carried in 1902 more than seven times as many fare passengers as 
the whole steam railways of the country, although, of course, the 
average journey on.the latter was much longer, being 30-3 miles, 
whereas that of the street railway passenger was probably about 
4 miles per passenger. During the same period the revenue of 
the steam railways of the country earned from passengers was 
£78,000,000, while from street railways it was £47,000,000. The 
total car mileage of the electric railways, inclusive of that of a 
few steam locomotives on the Manhattan line, was 1,144,430,466. 
Over ordinary lines there passed, on the average, 139 cars per 
day over every mile, but on the lines in the great centres as 
many as 1000 cars per day passed over each mile. 








NOTES AND MEMORANDA. 


Tae world’s production of Portland cement has 
increased from 2,500,000 tons to some 11,000,000 tons in the last 
twenty years, and the centre of the industry has shifted from 
Europe to the United States, 


In referring to the new battleship Dreadnought, the 
American Army and Nacy Journal states nothing is certainly 
known, except perhaps by the Japanese, ‘‘ to whom the confiding 
Englishmen appear to have given full particulars.” 


Tue new United States battleship Nebraska, on its 
builders’ trial, made 18-95 knots over a course off Point Beals, 
Washington, and it is confidently believed that a speed above the 
specified 19 knots will be attained at the official trial. 


An engineer named Fisher, according to a despatch 
from Berlin, Germany, has taken out a patent for wireless 
electrical appliances by which steam will be automatically shut off 
in two vessels that are approaching each other in a fog at a 
distance of from one-half to three-quarters of a kilometre. 


A process for the production of alcohol from sawdust 
has been invented by Professor Alexander Classen, of the Aix-la- 
Chapelle Technical High School, and a plant for the production on 
a commercial scale was described in the Scientific American 
recently. It is anticipated that 30 gallons of alcohol will be 
obtained per ton of sawdust. 


EneuisH shipbuilders in June put into the water 30 
steamers, of 78,630 tons gross, as compared with 35 vessels, of 
91,388 tons, in May, and 31 vessels, of 100,007 tons, in June last 
year. In the six months English builders have launched 188 
vessels, of 446,148 tons gross, as compared with 164 vessels, of 
397,568 tons, in the corresponding period of last year. 


Dvurine last month Scotch shipbuilders launched 
forty-eight vessels, of 128,074 tons gross, as compared with forty- 
six vessels, of 55,148 tons, in May, and twenty-nine vessels, of 
about 48,225 tons, in June last year. In the six months Scotch 
builders have launched 207 vessels, aggregating 360,489 tons, 
against 152 vessels, of 259,860 tons, in the first half of last year. 


A REUTER telegram from New York, dated July 13th, 
says the Carnegie and the Bethlehem Steel Companies have each 
been awarded the contract for one-half of the armour of one of the 
new 16,000-ton battleships for the United States navy at the price 
tendered by the Midvale Steel Company, which was the lowest 
bidder. The Midvale Company is awarded the contract for the 
armour for the other 16,000-ton battleship. 


A METHOD of producing alcohol, mentioned by Witz in 
his ‘* Moteurs 4 Gaz et A Pétrole,” is to start with calcium carbide 
as a raw material. This, by a somewhat complicated process, can 
be changed from CaC, through the stages of C,H, and C,H, to 
aleohol, C,H,O. Barium carbide or strontium carbide can be used 
in the same way. Witz states that from 2-2 lb. of calcium carbide 
1-69 pint of aleohol can be obtained. The by-products in the case 
of the calcium carbide do not amount to much. 


To determine the time taken by a cement to set, the 
Vicat needle is generally used. This apparatus is essentially com- 





| posed of a needle of 1 square mm. section, loaded with a weight of 


300 grammes, When the needle can nc longer completely penetrate 
a pat of cement 4 cm. thick, setting is said to have begun. When 
the needle no longer leaves a visible impression on the pat, setting 
is said to be complete. The moment at which setting appears is 
usually very distinct, and there is only a short interval between 
the cement losing its consistence and solidifying. 


At a meeting of the Essex County Council, held last 
week, the chief surveyor reparted that, with a view to minimise 
the dust nuisance caused by motor cars, experimental lengtiss of 
road surface had been treated with coal-tar brushed into the road 
and covered with a mixture of sand and lime. The preparation 
proved very efficient for keeping down the dust, but in wet 
weather the surface became transformed into a sticky slush, 
which, however, quickly settled down again in dry weather. The 
cost amounted to about £60 per mile. 


A STATEMENT issued on July 2nd by the United States 
Department of Commerce and Labour shows that during the fiscal 
year ended June 30th, 1906, 1463 merchant vessels, of 421,744 
gross registered tonnage, were built in the United States of 
America, compared with 1301 vessels of 326,213 gross tons for 
1905. Of the new tonnage, 384 vessels of 73,399 gross tons were 
unrigged barges and canal boats. The year’s increase has been 
entirely in steel steamers on the Great Lakes, which numbered 52 
and measured 237,724 gross tons, compared with 29 vessels of 
102,497 gross tons the year before. 


Fake graphite lubrication has been tested by Professor 
Goss at Purdue University in comparison with neat kerosene lubri- 
cation. For this purpose one part by weight of flake graphite was 
mixed with two parts of kerosene. Theimmediate effect of adding 
the graphite was to permit an increase of load from 50Ib. to 110 Ib, 

ver square inch and to reduce the coefficient of friction from 

-00547 to 0-00296. Another result was the excellent running of 
the bearing with kerosene alone after the rubbing surfaces had 
been cleaned ; this was due probably to the enduring effect of the 
graphite in the microscopic pores of the metal. 


GERMANY stands second in importance in the trade 
relations of the United States with the various countries of the 
world, as to both imports and exports. During the year 1905 the 
imports to the States from Germany were greater than in any 
previous year, and amounted to £24,330,000 in value, whilst the 
exports from the States to Germany last year were £40,000,000 in 
value, or about £4,123,700 less than in 1904. This decrease was 
owing to the fall in the price of cotton, for the quantity of goods 
exported in 1905 was greater than in 1904. During the past decade 
the exports from Germany to the United States increased altogether 
£7,628,863, whilst the exports from the United States to Germany 
increased by £21,030,900. 

AN intermittent filter will shortly be completed for the 
temporary treatment of the Ludlow reservoir supply of the Spring- 
field, Mass., waterworks. Its object is to remove tastes and odours 
from the water during the anabwna season, and it is not for winter 
use or for removing a large proportion of bacteria. It was designed 
by Mr. Allen Hazen, and is being constructed by levelling off an 
area of about four acres on a point projecting into the reservoir, 
and covering it with coarse sand. Water will be pumped from the 
reservoir through a 24in. pipe to an aérating fountain and thence 
distributed over the filters. The effluent will be collected in 8in. 
drains 12}ft. apart, leading to a collector which terminates in a 
chamber where atration will take place, 


Tue effect of electrical oscillations on iron in a magnetic 
field formed the subject of a paper recently read before the 
Physical Society by Dr. W. H. Eccles. In attempting to make 
precise measurements of the effect of high-frequency oscillations 
on iron held magnetised by a magnetic field, two main difficulties 
are met. The one is that arising from the fact that the oscil- 
latory currents indyced on the surface of the iron investigated 
shield the inner layérs, and thus make the mass of iron affected 
a variable quantity. The other difficulty arises in the matter 
of producing oscillations of determinate and invariable character. 
The author has endeavoured to meet the first difficulty by using 
oscillations so feeble that they affected only the outermost layers 
of the iron wires employed, and these even only slightly. The 
second difficulty has been met by using the oscillations produced 
in an open insulated solenoid by a single small measurable spark 
passed to one end of the solenoid, 





MISCELLANEA. 


Tue Russian cruiser Novik, which went ashore during 
the war, was refloated on Monday last. 


Tue work of lengthening No. 5 dock at Portsmouth is 
now completed. The dock was originatly 230ft. long, and has been 
extended by about 40ft. 


SEVERAL concessions are reported to have been taken 
up in the Central Provinces of India under prospecting licences 
with a view to testing the value of the bauxite deposits lately dis- 
covered in that part of the country. 


At a meeting of the Tokyo Harbour Construction 
Investigation Committee, held on the 24th May, it was decided to 
carry out the reclamation of the foreshore for the purpose of 
gal the proceeds to the cost of the construction of the 

arbour. 


At the meeting of the Mersey Docks and Harbour 
Board, held in Liverpool last week, a resolution was submitted by 
the Works Committee for the extension and improvement of the 
Brocklebank and North Carriers’ Docks and the adjoining quays, 
at an estimated cost of £279,500. 


A STEEL-MAKING company in Indiana has given the 
largest single order for gas engines ever placed by one company. 
It is for eight gas engines of 3000 horse-power each, capable of 
delivering 30,000 cubic feet of free air per minute to the turnaces 
which produce the blast furnace gas, which, in its turn, is also 
used to operate the engines. 


AccorDING to the Japan Weekly Mail, the Governor of 
Hokkaido and the leading residents have formed a plan for the 
independent development of the region. They propose to borrow 
a sum of 18 million yen, which is to be applied to the improvement 
of the harbours at Kushiro, Abashiri, Nemuro, Rumoye, and Otaru, 
and to works of irrigation and drainage. 


A State institution for the study of earthquakes was 
founded last year in connection with the Hamburg Physical 
Laboratory. The institution has been erected at the cost of a 
private citizen of this town, and has recently been opened. It 
corresponds with 245 other institutions of a similar character 
in various parts of the world, and more especially with the 
German Imperial Central Earthquake Institution at Strassburg in 
Alsace. 


DurinG the last few years a sum of about £120,000 in 
all has been expended upon maintaining and improving the 
navigable course of the rivers Gironde and Garonne. Of the 
works in progress one of the most interesting to navigation is 
the dredging and removal of the rocks in the bed of the Gironde 
at the pass of Beychevelle, where the navigable course will ulti- 
mately be deepened to 16ft. 9in. at low water, over a length of 
three miles and a width of 492ft. 


THE project of building a tunnel underneath the river 
Elbe at Hamburg for the purpose of providing a more convenient 
and rapid mode of communication between the town and the many 
industrial establishments on the other side of the river has not yet 
been carried out, but there appears to be no doubt that it will be 
undertaken within a short time. At prezent the plan is still under 
consideration. The costs, which were at first estimated at 
£425,000, will, it is now thought, be considerably higher. 


THe Natal Government Gazette of the 12th June 
publishes a Bill which it is proposed to introduce into the Legisla- 
tive Assembly, to increase the borrowing powers of the Borough of 
Pietermaritzburg, for the purpose of enabling the Town Council to 
defray the cost of extending their electric supply and tramways 
system, and of certain public works, sanitary works, &c. The 
schedule includes the following items, viz.:—Electric supply, 
£23,198 ; tramways, £45,360 ; public works, £20,946 ; and sanitary 
works, £6231. | 


Tue Municipal Council of Paris has rejected the appro- 
priation of the direct supply of electricity, and there now remains 
for consideration two schemes, the one propounded by Messrs. 
Schneider-Mild6é and the other that of the Secteurs, representing 
the present concerns. This latter project would involve an agree- 
ment with existing companies terminating on December 31st, 
1926, with power, however, to the town to put an end to the 
contract either at the end of 1913 or 1919, and every subsequent 
year until 1926. 


Tue works which have been carried on by the State 
of Hamburg during the past eight years for deepening the navi- 
gable channel of the River Elbe below Hamburg, and on which 
about £755,000 have been expended, have recently been com- 
pleted, the result being that there is at present a depth at ordinary 
high water in the river as far as this port of 33ft. It is now the 
intention to proceed at once to deepen the various dock basins of 
this port, so as to give the entire harbour of Hamburg a depth 
proportionate to that above mentioned. 


Tue most noticeable changes in regard to the produc- 
tion of abrasive material in the United States during 1905 were 
the large falling off in the value of the production of grindstones 
and pulpstones and of artificial abrasives as compared with the 
corresponding values of 1904, and the decided increase in all of 
the other natural abrasive materials, with the exception of 
crystalline quartz. The aggregate value of the production of the 
natural abrasive materials during 1905 was £285,556, which is an 
increase of £4135, as compared with the value of the 1904 
production. 


Tur U.S. Navy Department, in its recent power 
extensions to the New York Navy Yard, has, through its bureau of 
yards and docks, adopted Westinghouse-Parsons steam turbines, 
which will be installed in building 41. The present installation 
will comprise two 500-kilowatt units, operating under 150 lb. steam 

ressure, 28in. vacuum, and on superheated steam at 100 deg. Fah. 

he power plant supplies three-phase alternating current at 2300 
volts, and 60-cycle frequency, to machine shops, dry docks, and 
other general purposes about the New York yards, including 
lighting of buildings. 


WE have received a copy of the first number of the 
quarterly magazine under the title of The Shipbuilder. It is 
really an enlargement on a national basis of The Mid-Tyne Lin kia 
publication devoted to the shipbuilding industry of Tyneside. In 
the introductory note, the editor points out that while there are 
many influential and ably-edited periodicals devoted to shipping 
and engineering, there is no British publication catering exclu- 
sively for the requirements of those engaged in shipbuilding, 
marine engineering, and the allied industries. The aim of The 
Shipbuilder is to supply this omission. 


Art the International Fire Congress at Milan, conducted 
under the auspices of the International Fire Service Council, it 
was resolved that the Congress considers that no reinforced con- 
crete construction should be permissible in buildings intended to 
be fire resisting unless the aggregate be most carefully selected 
and applied in such a manner as to give substantial protection to 
all metal parts. That it is advisable where reinforced concrete is 
intended to be fire resisting that every portion of the metal rods 
or bars contained therein be covered by not less than 2in. of con- 
crete, the aggregate of which must be able to pass through a sieve 
of not more than lin. diameter, and that Portland cement of 
great fineness only be used. That where feasible all external 
angles should be rounded; and that any angle iron needed for 
mechanical protection should be held in position independently of 
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arrive oot later than Ten o'clock om Tuesday morning in 
each week. 
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PUBLISHER'S NOTICES. 
With this week’s number is issued, as a Supplement, a Tio-page 
Engraving of a Four-cylinder Compound Locomotive, North- 
Kustern Railway; also the Index to Vol. CI. Every copy as 
issued by the Publisher includes copies of these Supplements, and 
ae are requested to notify the fact should they not receive 
them, 


i 
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fg ca eee sirent oo ome om by mg in an 
* imper ‘ect or muti ition wu ge genng prom, 
information of the fact to the Publisher, with the name f be 
Agent through whom the paper is obtained. Such inconvenience, 
hia ho can be remedied by oltaining the paper direct from 
‘8 Ooffwe, 
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instructions, 

427 All letters intended for insertion in Tux Enoinerr, or cetatniag | 
questions, should be accompanied by the name and address of the writer, 
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427 =6We cannot undertake to return drawings or manuscripts we must, 
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REPLIES. 


J. F. (Atherton).—Many reversing turbines have been invented. We 
cannot possibly deal with them in this place You will find a chapter 
on the subject in Gentsch’s “ Steam Turbines,” translated by Liddell, 
which may be in your public library. 

R. BR. (London).—The form of permanent way which you propose is out 
of the question for various reasons. The elevation of the rail above the 
surface of the road bed has the advantage of keeping it, to a large 
extent, dry; and sec ndly, reduces very considerably the probability 
of obstac'es resting on it. It also permits of repairs being effected 
quickly and easily. 

AXLE BEARINGS.—We should advise you toapproach some of the principal 

makers. They will prohably give you the pa ticulars desired. For 

field guns and wagons try Armstrong's or Vickers; Sons and Maxim's ; 
for portable engines, Garrett's, of Leiston; Burrell’s, of Thetford, and 
any of the other makers whose names you will find 1eadily in our pagea 

Aveling and Porter, of Rochester, are amongst the biggest makers of 

steam rollers. 

W. J.—We do not publish a list of technical books. We can, however, 
recommend tbe following works on hydraulic machinery :— ‘‘ Hydraulic 

Power and Hydraulic Machinery,” by Prof. Robinson (Griffin); 

‘Principles and Construction of Pumping Machinery, Steam and 

Water Pressure,” by Henry Davey (Griffin); ‘‘ Hydraulic Machinery,” by 

Blaine (Spon); ‘Pumps and Pumping Machinery,” by Colyer (Spon) ; 

‘Hydraulic Power Engineering,” by Creydon Marks (Crosby Lock- 

wood); “ Hydraulic Motors and Turbines,” by Bodmer (Whittaker). 


C. 


INQUIRIES, 


OIL ENGINE. 
Sir,—Can any of your readers oblige me with the name of the makers 
of a snail oil engine known as the ‘‘ Handy Man? 3. 8 
July 17th. 








likely case of their doing so we could, with our designs 
| already i in pigeon-holes, as they had doubtless been 
| for months before the keel of the Dreadnought was 
| laid, have built three or four ships to the ones and 
twos of other nations. Such considerations as these, 
however, lose all their weight once the example has 
| been set. Regrets are now fruitless. The Dread- 
nought, laid down after anxious consideration, and 
possibly in view of facts with which the Government 
is alone familiar, is approaching completion, and in 
Germany, France, Italy, America, and Japan herrivals 
are on paper or on the stocks. The scale by which 
the might of battleships is to be measured has been 
raised, and no ordinary power can reduce it again 
to the level of a few years ago. Just as the 
Majestics of 1897 have become antiquated, so 
in turn must the King Edwards and Nelsons. 
For the moment there is only one first-class 
battleship, the Dreadnought. Looked at in this 
way there is no escape from the conclusion. 
In Lord Cawdor’s famous memorandum the definite 
policy was laid down that a minimum of four first- 
class battleships mustsevery year form the head of 
our building programme. No argument which 
Lord Cawdor had not before him weighs now in 
the scales. Our relations with other countries 
and the balance of naval power is now as it was 
then. To be consistent, to carry on a definite policy, 
we must adhere to our programme. In discussing 
the Naval Manoeuvres in our last issue, we said that 
they appeared to show that more swift cruisers 
were needed. To that view we still hold, but line- 
of-battle-ships are not on that account to be re- 
linquished. The Dreadnought is far too costly a 
vessel to send into action alone. The strength of a 
fleet possibly varies as the square of the number of 
homogeneous units. The Dreadnought alone might 
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*Twixt Two Opinions. | 


THE statement of the Secretary to the Admiralty, 
already once postponed, has again been deferred, 
and rumour is very definite as to the reason. It is 
known that, under the pressure of a certain body of 
their supporters, the Government, in the desire to 
sustain their promises of economy and retrench- 
ment, had decided to depart from the naval building 
programme of February last, and sacrifice at least 
one of the four battleships of the “Dreadnought ’ 
class, which should be laid down during the present | 
financial year. This intention, the existence of | 
which had, either accidentally or by intention, 
found its way to the public ear, was received 
with disfavour hy the country, and the Press, 
has protested loudly against any change in a 
programme which is very rightly regarded as a 
minimum. Furthermore, rumour will have it— 
and rumour in these cases is not infrequently 
right—that there are dissensions in the Board of | 
Admiralty itself. Under the circumstances we can | 
feel no surprise that a recent Cabinet meeting was | 
abortive, and that the Government, unable to | 
decide upon a unanimous policy, and afraid to) 
leave a matter so obviously their own duty “to the 
decision of the House,” postponed the Secretary’s 
statement for a fortnight in the hopes that a single | 
counsel might then prevail. 

It is not to be denied that the problem which the 
Government find themselves called upon to decide 
is fraught with many difficulties. They have com- 
mitted themselves to a policy of economy, and their 
very existence perhaps depends upon the ability of 
the Chancellor of the Exchequer to present a flatter- 
ing tale next spring. With their own charges of thrift- 
lessness against the late Government still echoing in 
their ears they are constrained to pursue a course of | 
retrenchment to which they are continually spurred 
by a section of the House which has domestic 
interests nearer its heart than imperial. At this 
moment, too, when the necessity to save is dinned 
into their ears by their supporters, they find them- 
selves faced by two very unpalatable truths. On the 
one hand they have the openly-avowed intention of 
foreign navies to proceed with large programmes, 
and on the other they have the fact that we have, 
in the building of the Dreadnought, set an example 
up to which we must live, whether we will or no. 
To a Government halting between two opinions we 
can imagine no more uncomfortable position. 
Whether the Dreadnought should ever have been 
laid down is a matter on which we have to acknow- 
ledge some doubt. The cheaper vessels of the 
Nelson class, ships as powerful as anything existing | 
in any navy, did all that was required, and as 

long as we built ships no more powerful, if was 

improbable that other nations, less able to bear the | 
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expense, would set the example. But even in the un- | 





| then, clear 


| for each ship, is enormous ; 
>| hands to the work, we have already consented to 
| the outlay, and the bulk-of the people are prepared 


| fall a prey to numerous less powerful ships, whilst 


the Dreadnought, supported by a few sisters, could 
defy the strongest fleet—other than similar ships— 
that any nation could bring against her in open 
fight. This is a truth that will be at once accepted: 
the necessity of a homogeneous fleet is so thoroughly 
recognised that its importance needs no enforce- 
ment. 

That we must go on with the programme seems, 
to us. But for a moment let us 
consider the arguments against that course. They 
are, in the first place, the enormous cost; secondly, 
the experimental nature of the Dreadnought her- 
self; and, finally, the approach of the Hague Con- 
ference. The expense, a million and three-quarters 
but we have set our 


to pay the price of the armour of peace. That the 


| Dreadnought is an experiment is true only in the 


sense that the Nelson and Agamemnon, the Mauri- 
tania and Lusitania are experiments. That she will 
fulfil her contract as surely as they will theirs no 
one doubts. Finally, of the Hague Conference, can 
anything be said profitably where all is surmise? 
We skall not make for peace any the less by show- 
ing that there is no expense for the maintenance of 
her own integrity, and for the peace of her Empire, 
from which the United Kingdom shrinks. Where to 
waver may incite action in others, a strong and 
determined front, driving home the hopelessness of 
aggression, may do much to ensure peace. 


The Salisbury Railway Accident. 


THE coroner’s jury on the Salisbury accident 
returned the only verdict that was possible to them. 
The officials of the railway company had proved the 
existence of a regulation limiting the speed through 
Salisbury Station to 30 miles per hour, and the 
time books had shown that the ill-fated train was 
running at nearly 60. In the face of such facts, 
no other verdict than excessive speed was possible. 
The scientifically minded will, however, ask for 
more particulars before they accept that verdict. 
They will remember that, on one occasion certainly, 
and probably on many more, an almost similar engine 
with a similar train has passed safely round the same 
curve at speeds as great, if not greater, than that of 
the train on Ist inst., and they will ask why the 
engine should have failed on this occasion when on 

others it had succeeded. 

Writing soon after the accident, it was not possible 
to obtain certain facts and figures which we have 
since been able to procure. A few simple calcula- 
tions based on these figures cannot fail to be of 
interest. There is now little doubt that the engine 
fell over on her side. The first reports that she left 
the rails and ran for some distance, as is usual in 
an ordinary derailment, were incorrect ; the whole 
disaster probably happened within a coach length. 
The engine fell outward on a curve of eight chains 
radius and, in a sense, the accident was not a 
derailment at all. The wheels did not climb the 
rails, and on them there is no mark to show 
where the engine left them; it cannot be said 
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that any one wheel or wheels left the line 
before the others. The engine was without 
fault of any kind, and suffered so little damage 
in the accident that she returned to Nine 
Elms on her own wheels, and could, save for 
damages to the smoke-box, have returned under her 
own steam. The indications are, as far as we are 
able to construe the facts, that she simply turned 
over under the influence of centrifugal force and 
fell on her side. We shall, no doubt, have more 
precise details when Major Pringle’s report is’ pub- 
lished. For the moment all we have to-remember 
is that the accident is far more correctly described 
as an overturn than a derailment, as at first sup- 
posed, and we have not, therefore, to look for causes 
for the flanges mounting the rail. Let us then 
consider for a moment the forces that came into 
action. The weight of the engine in running con- 
dition may be taken as approximately 50 tons. 
The radius of the curve was eight chains , equal to 
66 x 8 = 528ft. We will assume that the speed 
was 60 miles per hour=88ft. per second. The cen- 
50 & 88* ian 
BRD x ous ~ S8Y22% 
Now the centre of gravity of the engine was, it was 
stated at the inquest, 4ft. 10}in. = 58-5in. above the 
rail. The whole weight of the engine may be 
regarded as acting vertically through a point equally 
placed between the two rails, that is to say, 
2ft. 44in. = 28-25in. from the outer rail, which we 
may take as acting as a fulcrum during the over- 
turn. The leverage at which the centrifugal force 
; 58°5 __ 9.4: 
acted was then ag-05 = 2 03. 
centrifugal force 22-7 tons by this leverage, say 2 
in round numbers, and we get 45:4 tons as the 
whole force tending to lift the engine at its centre 
of gravity; subtracting 45-4 from 50, we have a 
balance of 4°6 tons in favour of the engine. So far 
we have neglected altogether the superelevation of 
the outer rail, and the simple calculation shows that 
even on a flat road at a speed of 60 miles an hour 
an engine of these proportions should not necessarily 
turn over, although the factor of safety is perilously 
small. The effect of superelevation is to move the 
centre of gravity about 34in. inwards, and the speed, 
which under these conditions would be critical for an 
engine with its centre of gravity 4ft. 10}in. from the 
rail, is found to be 66°6 miles per hour. The 
velocity between Wilton and Salisbury appears to 
have been about was 68:5 miles per hour, and 
the engine, although the speed was almost cer- 
tainly less on the curve, was still in the danger 
zone. It might conceivably have got through 
safely, but, on the other hand, the slightest thing, 
the oscillation that was set up by its entry 
on the curve, for example, would be sufficient to 
upset it; and this is what appears to have happened. 
These rough figures show that the company does 
well in enforcing the regulation that the speed at 
this point is not to exceed 30 miles per hour, which, 
since the centrifugal force varies as the square of 
the speed, allows a factor of safety of more than four 
to one. 

How the driver, who, it was abundantly proved, 
was a competent, sober man, came to take the curve 
at the speed he did, in face of a rule with which he 
was quite familiar, can now only be surmised. It 
was shown that his regulator was shut, and it is 
not impossible that he closed it some time before 
entering the station, believing that the train would 
come down to the proper speed by the time it 
entered the curve. Why he did not apply the 
brakes when he found the speed still excessive, 
we can never know. We can only presume that 
for a moment he lost his head, and in that 
moment the damage was done. Against such 
occurrences it is almost impossible to provide. 
The company had done all that could be done in 
making the regulation that 30 miles per hour was 
to be the maximum round the curve, and in allowing 
in its time sheets ample scope for taking it at no 
greater speed. The driver infringed the regula- 
tions, and the accident happened; that is all that 
ean be said. Possibly the Board of Trade report 
may, as the result of more detailed inquiries, have 
some other explanation to offer, and we shall await 
its advent with interest ; but for the moment this 
is the only one that seems to fit in with the evi- 
dence at the inquest. 


trifugal force was then tons. 


We multiply our 


The North Sea-Baltic Ship Canal. 


THE rumours which have been in circulation for 
several months in regard to a scheme for an ex- 
tensive enlargement of the North Sea-Baltic Ship 
Canal have now, so far, assumed definite form, that 
it is actually declared that the German Government 
will in a short time submit a proposal to Parliament 
with a view to obtaining sanction to an expendi- 
ture of £10,000,000 for the purpose of carrying out 
the works. It may, perhaps, seem slightly peculiar, 
but it is a fact that not a single official pen has 





been raised to contradict the reports in so far as 
concerns the enormous outlay which is said to be 
in contemplation, especially at a time when the 
German nation has just been burdened with in- 


creased taxation in order to meet the growing | 


expenditure of the country. In these circumstances 


it is assumed that if the project for widening and | 
deepening the canal goes as far as £10,000,000, it | 


may even exceed that figure. The canal, which 


connects Brunsbuttel, in the North Sea, with Kiel | 
| more severe, and reaches | in 17. According to the 


in the Baltic, was opened for traflic eleven years 
ago, namely, in July, 1895. The capital expendi- 
ture on the waterway, the formation of which 
occupied a period of eight years, amounted to 
£7,500,000, and it is now proposed to devote not 
only a similar sum, but also one-third more to the 
purpose of comprehensive improvements. In 
German circles which are frequently used for the 
dissemination of official information, and which 
certainly do not offer any opposition to Government 
plans, it is stated that the projected enlargement 
of the canal will only serve naval or military 
objects to an insignificant extent, as the principal 
aim in view is the peaceful development of 
the traffic of the mercantile marine. The canal, 
instead of accommodating 70 per cent. of the 
traffic between the North Sea and the Baltic, as had 
been anticipated, has hitherto only received one- 
third of the total traffic, inclusive of warships. It 
is alleged that the reason why the waterway has 
only been used to this comparatively slight extent 
by merchant shipping is to be found in the in- 
sufficient depth and width of the canal, which have 


rendered it unsafe for large vessels, besides causing | 


a loss of time. 
The plausible explanations put forward in this 


way have, however, not deceived such an influential | 
organ as the Frankfurter Zeitung, which points out | 
that the depth of the canal allows of the passage | 
of ships having a draught of 26ft., and that the} accident, coupled with several minor mishaps 
channel width of 72ft. is sufficient, having regard | which 





on ae ee 
cross Hill, on the road to Brighton, calls attention 
to the unsuitability of these huge vehicles for long. 
distance runs, where hills are encountered, and algo 
emphasises the necessity for a more efficient brake 
system for all heavy passenger vehicles. The acgj. 
dent seems to have been caused by a failure of some 
portion of the driving mechanism—either the Carday 
shaft or the gearing. The hill is about a mile 
and a-half long, with an average gradient of | jp 
26, but after starting gradually the gradient becomes 


various published reports, it would seem that the 
driver had the vehicle well under control at the 
top of the hill, but a weight of over six tong 
moving at, say, 20 miles an hour, requires an 
unusual braking resistance on a long decline, and 
probably as the omnibus was getting out of control 
at the steeper portion the driver endeavoured to put 
in a lower gear, or possibly his reverse gear, with the 
result that the teeth were stripped and the gears all 
disorganised. This would at once deprive the driver 
of two forms of braking resistance, namely, the 
engine itself and the foot brake, and he would 
then have to rely exclusively on the hand brake, 
This may, or may not, have been in thorough 
working order, but probably while trying to apply 
it, the top-heavy vehicle had, owing to its high 
centre of gravity, begun to roll from side to side, 
and before the rolling tendency could be corrected 
the vehicle collided with a tree. Opinions may 
differ as to the suitability of the heavy two-decker 
motor omnibus for town work, but we think all will 
agree that it is totally unfitted for journeys such: as 
the run from London to Brighton. If, however, 
these vehicles are to be allowed to run, it would 
seem desirable to have a double system of wheel 
brakes, so that in case of any failure of the 
mechanism through which the power is transmitted 
these may be brought into use. The Handeross 
in London has 


have occurred lately, 


to the inland bays, for two large vessels to cross or | caused something approaching a panic, and all 


overtake one another without a serious loss of | 
The speed for large ships is approximately | 
10 knots, while smaller craft travel at a higher rate, | 
and these are about the speeds incidental to sea | 


time. 


journeys, except in the case of fast steamers. It is 
therefore considered that other reasons than the 


conditions of the canal bed must be sought to | 
of a heavy motor vehicle stopping every few 


explain the comparative abstention of merchant 
shipping. If we compare the route from Hamburg, 
vid the canal tothe Baltic, with that from Hamburg, 
vid the Skager Rack, the former represents a reduc- 
tion of 425 nautical miles, while a saving of 239 
nautical miles is nominally gained on the journey 
from the port of London to the Baltic, vidi the 
North Sea Canal. The economy of a day or a day 
and a-half realised in this manner is not a very 
striking inducement to shipowners to use the canal 
for average goods carried in bulk, having regard to 
the increased expense incidental to dues and pilot 
charges ; and as a consequence this class of vessel 


only uses the canal in exceptional cases, as, for | 
instance, in stormy weather, or when damages have | 





the motor omnibus companies will do well to 
give very particular attention to the features of these 
vehicles which are at present bringing them into 
disrepute. Wemay in this connection direct atten- 
tion to an excellent letter on this subject which 
appears in our correspondence columns to-day. 
The wear and tear of the brake mechanism 


minutes during a long working day is very con- 
siderable, and adjustments and renewals must need 
to be frequently made. Over lubrication of the 
engine may be a good fault from the owners’ point 
of view, but the motor omnibuses in the metropolis 
are becoming so numerous that the lubrication 
nuisance, with its accompanying malodorous vapour, 
is a very serious one. The motor omnibus is still 
in its infancy, and we look with confidence to the 
engineers to remedy the troubles, which at present 
are only too obvious. 


The Manufacture of Explosives. 


We have before us the thirtieth annual report 


been incurred. In addition to this, the largest ships that for the year 1905—of his Majesty's Inspectors 


of all, which in any case would find difficulty 
in traversing the canal at present, would not use it 
on being widened and deepened, owing to the 
shallow depth of water at the Baltic ports, which 
does not allow of the convenient loading and dis- 
charge of cargo. 

It is considered that the greatest obstacle to the 
larger utilisation of the canal by merchant shipping 
lies in the condition of both the entrances, which 


This point may be illustrated by the fact that the 
North Sea locks near Brunsbuttel lie under the 
protection of the guns at Cuxhaven. Thus, vessels 
which wish to enter the canal have to pass the 
mouth of the Elbe diagonally in the direction of 
Hamburg shipping, and they run the risk, especially 
when the weather is not clear, of either ramming 
other ships or of being rammed by them. In addi- 
tion to this, time is lost in securing a pilot, and, 
moreover, all ships have to give way to war vessels, 
which have the first claim to the use of the water- 
way. In these circumstances, the theoretical saving 
of time by the utilisation of the canal often proves to 


the Baltic locks near Holtenau, which lie within 
the range of the fortifications at Kiel. Taking all 
these matters into consideration, the only conclusion 
to be drawn from the £10,000,000 scheme is that it 
is solely intended for the purposes of the Navy, 
especially in consequence of the proposed increase 
in the size of the new battleships, and we can 


therefore ask, with the Frankfort newspaper, why 


the fact is not openly admitted. 


Motor Omnibus Accidents. 


THE disaster to the motor omnibus which 
occurred on the 12th inst. while descending Hand- 








of Explosives. As usual, this report is of a highly 
interesting nature, and contains a mass of informi- 
tion and data, but we desire only to direct attention 
in one direction, namely, that of the number of 
fatalities attending manufacturing operations. It 
is satisfactory to note that the number of deaths 
last year was only 2. This is less than the average 
for the five years ending 1905. This amounted to 


. coe ; .__. | 8'6, which itself was a higher number than had 
are purely arranged from a military point of view. | 


been experienced for four quinquennial periods. It 
should be borne in mind, however, that the number 
of persons engaged in danger buildings is con- 
tinually on the increase. Thus in 1885 there 
were 2136 so employed, and the average number of 
deaths per annum for the five years previous had 
been 9, this giving an average 4°2 per thousand. 
A very different state of affairs was in existence in 
1905. The number of workpeople had more than 
doubled—there were 5888 at work—and the average 
fatal accidents, taking the whole of the previous 
five years into consideration, were 8:6 per annum. 
This gives an average of 1:5 per thousand. The 


be illusory, and a similar state of affairs prevails at | genet ts qeution emaen Op remy see Dect 


War, when—possibly owing to high-pressure 
working—the yearly deaths were high, being 9, 10, 
and 13 in 1900, 1901, and 1902 respectively. On 
the actual year’s work, however, only two lost 
their lives in 1905, and this works out at an 
average of only -34 per thousand. This figure, as 
the inspector remarks, is certainly not excessive, 
and will compare favourably with that of any 
other dangerous trades. It is certainly a fact that 


|the management of the explosive factories in 


this country has been greatly improving of 
recent years. The Home-office regulations are 
stringent — they have to be—and it would 
seem that they are almost invariably rigid'y 
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adhered to by the manufacturers. In no case last 
ear had the inspectors to take proceedings for 
infraction of regulations. There has been a very 
marked expansion in the trade in the United 
Kingdom in explosives during the last twenty 
years or so. During this period the number of 
factories has increased by over 36 per cent., and the 
number of persons employed in danger buildings by 
over 175 per cent.—or for every four persons 
employed in 1885 there are now eleven. Consider- 
ing the nature of the work which has to be carried 
out, the fewness of the fatal accidents certainly 
points to the fact that the regulations imposed are 
of an adequate character, and that they are loyally 
carried out by those whom they concern. 
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The Naval Annual for 1906. J. Griffin and Co. Ports- 
mouth. 


Tur editorship of the Naval Annual has undergone a 
change this year, having been taken in hand by Mr. 
John Leyland and the Hon. T. AvBrassey jointly, instead 
of by the latter alone, although Mr. John Leyland has 
been a valuable contributor from the first. 

The first and second chapters, descriptive of the pro- 
gress of the British and foreign navies, except as a brief 
résumé of the yard statistics in regard to the respective 
stages at which the various vessels have arrived, do not 
add much to the information which is already to hand in 
respect to the nature of progress made. The only con- 
structive or other details which are illustrative of fresh 
phases in shipbuilding, such as the disposition of armour, 
the composition of the armament, or changes in the 
nature of the propelling machinery, &c. &c., are those 
which are given of the Dreadnought; and they are 
necessarily hardly to be regarded as authentic, no state- 
ment of such a character having been issued by the 
Admiralty at the launch of that vessel, as is usually done. 

The description of the cruiser race across the Atlantic 
has been well summarised from that given in THE 
ENGINEER, but we cannot quite agree with the opinion 
expressed by the editor of the Annual as to its result 
—the race having been won by the Drake—being “a 
strong argument in favour of the merchant cruiser ”—for 
war purposes—“ which can be depended upon to cross 


* the Atiantic at her trial speed.” The trial was essentially 


a race that exhausted the normal supplies of good coal 
too rapidly in the first few days; the same cause would 
have had the same effect upon a liner if permitted. 
The normal full speed of the Drake must not be regarded 
as over 20 knots. That of 22 or 23 knots is only intended 
for special tactical purposes. She has not sufficient coal 
capacity for a lengthened passage at full contract speed. 
It is probable that she could have maintained a speed of 
20 knots throughout the entire passage, had she econo- 
mised her good coal by starting at a slower pace. 

Chapter IV., upon “ The Attack and Defence of Com- 
merce,” by Mr. Thursfield, is of a very interesting 
character, when read in connection with the result of 
the recent Naval Manceuvres. It begins by a quotation 
from Captain Mahan, giving his opinion as to the value 
of commerce destruction as a factor in naval warfare. 
“Itis,” Captain Mahan says, “a most important secondary 
operation of naval war, and is not likely to be abandoned 
till war itself shall cease; but, regarded as a primary 
and fundamental measure, sufficient in itself to crush an 
enemy, it is probably a delusion, and a most dangerous 
delusion when presented in the fascinating garb of 
cheapness to the representatives of a people. Especially 
is it misleading when the nation against whom it is to 
be directed possesses, as Great Britain did and does, the 
two requisites of a strong sea Power—a_ widespread 
healthy commerce and a powerful Navy.” The writer of 
this chapter concludes that commerce-destroying never 
has been, and never can be, a primary object of naval 
war. Also that maritime commerce is much less assail- 
able than in former times, because the introduction of 
steam has confined its course to definite trade routes of 
extremely narrow width, and has almost denuded the sea 
of commerce outside these limits. The trade routes being 
defined, they are much more easy to defend, and much 
more difficult to assail. But, he adds, all this depends 
on the one fundamental assumption that the commerce 
to be defended belongs to a Power which can and does 
command the sea. On no other condition can maritime 
commerce be defended at all. 

Chapter V. gives an interesting set of tables by Mr. 
Dunell, comparing the water consumption and coal burnt 
in the trials of the cruisers Amethyst and Topaze, the 
former having turbine engines. The results are very 
striking. At the speed of 10 knots the Amethyst’s 
engines consumed 29°3 lb. of total water—steam—per 
indicated horse-power per hour, whilst the reciprocating 
engines of the Topaze needed but 23°74 Ib. for similar speed. 
At 15 knots the curves cross, the total water con- 
sumption being equal for both sets of machinery, or 
about 18} 1b. From this point the Amethyst’s engines 
continued to improve steadily until, at 23 knots, her 
highest speed, the water required was only 13°61b. per 
indicated horse-power per hour. The engines of the 
Topaze only reached a speed of 22-1 knots, at which the 
consumption of water was 20°18 lb. per indicated horse- 
power per hour, her curve falling back to this extent. The 
total coal consumption curves at various speeds follow the 
water curves fairly closely. Reducing the figures to coal 
burnt per unit of power, we find that, at 10 knots, the 
Amethyst’s turbines required 3°22 lb. per indicated horse- 
power per hour, and the engines of the Topaze but 
2°56lb. At about 15 knots the curves on the diagrams 
cross, about 2lb. being burnt. At the highest speeds the 
Amethyst burns but 1°741b. of coal per indicated horse- 


power per hour, and the Topaze 2°65lb., an enormous 
difference. The ship with reciprocating engines at a 
speed of 10 knots had an advantage over the turbine ship 
of almost 19 per cent. in total water consumption per 
indicated horse-power, but this may be much reduced by 
utilising exhaust steam in the main engines. It must, 
however, be admitted that the great economy of fuel 
with the reciprocating engines at low pressure is a matter 
of great importance with third-class cruisers. The 
highest speed would only be employed on_ special 
occasions, 

Chapter VI., ‘Upon the Russo-Japanese Naval Cam- 
paign,” by Mr. John Leyland, is a comprehensive and 
valuable summary of the actual events in the great battle 
of Tsushima, as well as of the progress of the Russian 
naval reinforcements from the Baltic to the scene of their 
defeat. This last item has, perhaps, hardly received 
sufficient notice from commentators. The immense 
difficulties which had to be overcome by the admirals in 
command, owing to the heterogeneous nature of the vessels 
and crews which composed their squadrons, old and new 
battleships and cruisers having to be handicapped as 
regards speed, and a large portion of the coaling requiring 
to be done at sea, it is impossible to withhold one’s 
admiration of the admiral-in-chief, who could bring this 
naval force into position before the fatal action in the 
Straits of Tsushima. Six admirable progressive figures 
or plans of the battle of the Sea of Japan are given 
by Mr. John Leyland. By following them carefully 
a clear and instructive view of the whole battle 
may be obtained at various periods of its duration, 
from 10 a.m. on the morning of May 27th to 5.15 p.m., 
giving the positions, as they altered, of both the 
Russian and the Japanese fleets. The singular way in 
which the fleets approached one another—at first parallel 
to one another—then, so soon as the Japanese battleships 
stretched out at their full speed, these last were able to 
head the enemy off, and to rake the whole line before 
they passed through, is shown by the figures. The 
tactical importance of superior speed could not be more 
plainly demonstrated. Togo wisely left his slow vessels 
out of the line altogether. On the other hand, Rodjest- 
vensky was encumbered with a number of old battleships 
which could not steam faster than 8 to 11 knots per 
hour. Protection had also to be afforded to a fleet of 
slow colliers and transports, which further hampered his 
movements. The result was that Togo could run parallel 
to his enemy, and with his superior artillery harass 
him at long range, the older guns of the second and 
third divisions of the Russian ships being unable to 
reply effectively ; then, when his opportunity occurred, 
he put on his two extra knots of speed, ran down upon 
the enemy’s line, crumpling it up and heading it off in 
another direction. Practically the tactics were those of 
Nelson and Collingwood at Trafalgar, only the enemy 
happened to be always on the move, running for 
Vladivostock, instead of standing still. It is needless to 
add that the superior discipline and good firing of the 
Japanese crews were also two important factors in the 
success of their Admiral’s tactics. The crews of the 
tussian vessels were thoroughly demoralised by former 
successes of the enemy, and whilst it was calculated that, 
amongst the Japanese gunners, an average of at least 
four hits was made in every ten rounds, only two hits in ten 
rounds was estimated as the Russian average; as a matter of 
fact, the probable figure was one out often. The result of 
the battle of-Tsushiina was a foregone conclusion to those 
who knew anything of the conditions on both sides. Given 
the prestige of former successes, faster and better handled 
ships, far superior gunnery, the finest of disciplined crews, 
and, best and strongest argument of all, a trusted leader 
and every man on board a patriot at heart, the success of 
Japan as a naval Power was a certainty from the first. 
The nation that can only secure smartness amongst the 
sailors of its fleet by the use of knotted whips during 
ordinary peace service could never expect to meet suc- 
cessfully on the sea patriots of the kind which we have 
indicated, fighting some of the finest British war vessels 
which have ever been constructed upon our slips, and 
armed with British weapons. We must, however, make 
one remark before dismissing the subject. The result of 
the action of Tsushima was no indication of what might 
have occurred had two nations, both armed with equally 
good weapons, and fired with equal zeal for their service 
and country, met to dispute the honour of their respective 
flags. 

Chapter IX. On the problem of speed. Both sides of 
the question. After considering the result of the great 
naval action in the Japan seas, it is difficult to believe 
that any experienced naval officers could be found who 
would regard speed as of doubtful importance in a battle- 
ship or cruiser. The reverse theory appears to have 
been proved to the very hilt. Nevertheless, Sir Reginald 
Custance has said that the question as to whether speed 
could give any tactical advantage, beyond the power to 
accept or to refuse actions, was still a doubtful one. 
This was before the battle of Tsushima. Commander 
Daveney, of the French navy, and Admiral Sir Cyprian 
Bridge have also both said that speed is not a weapon, 
but an element facilitating the use of weapons. M. de 
Lanessan declares that every trial has shown that a 
squadron of well protected vessels would have, in 
action, the advantage over a squadron of vessels 
of better speed not well protected. Other ex- 
perts of great ability have written in the same 
strain. But the naval experts who have spoken 
upon the other side, in favour of high speed, are legion 
compared to their opponents. A flag officer of the 
highest experience declares that of the strategical value 
of speed there can exist no doubt whatever, and, as to 
the tactical value of speed, he holds strongly that it is the 
modern equivalent of the advantage which the seamen of 
sailing days possessed when they gained the weather 
gauge through higher speed than their opponents or 
better seamanship. Admiral Sir E. Fremantle holds the 
same views, but attaches more value to the strategic 








value of speed than the tactical. Admiral Sir John 





Hopkins takes similar views of speed generally. Admiral 
Redisebreauky held strong opinions as to the superiority 
of the Russian battleships, in his orders to his fleet, before 
the action. Admiral Nebogatoff held the same views 
after the action. Many other authorities have expressed 
the same views. We cannot but conceive that the case 
for high speed is proven. 

Commander Chas. N. Robinson has contributed an 
invaluabie paper upon the ‘Gunnery Practice of the 
Fleet,” in Chapter XII. He is able to tell us that, so far 
as the gunnery of the fleet is concerned, there has not 
been for a long time such a remarkable year as 1905. 
From the returns of battle practice we may see that the 
rapidity of fire has been just doubled, and the hits 
doubled also. Then, too, the guns of the Navy have been 
re-sighted in accordance with modern practical and 
scientific notions, while all the necessary appliances and 
instruments in connection with battle firing are now in 
course of being issued. This means much more than 
appears on the surface, because, at the ranges at which 
battles are now likely to take place, the sighting and 
range-finding and spotting can no longer b> performed 
without special mechanical implements, which require 
to be understood. The targets, too, have been reduced 
to half the former size ; yet the average number of points 
per man has arisen from 43°22 in 1904 to 68° 26 in 1905! 
This is a vast improvement, indeed. 

Many other interesting subjects appear in the other 
chapters of the Annual. Two by Lord Brassey, on 
“Naval Reserves and Admiralty Policy,” are well worth 
reading; also the two chapters on the much-discussed 
“Engineering Question.” An article on “The Italian 
Navy,” by Commander Paladini, might be studied with 
advantage. 

The plates and other illustrations are, as usual, excellent 
of their kind. 





SHORT NOTICES. 


The Elements of Chemical Engineering. By J.Grossmann, 
M.A., Ph.D., F.I.C. London: Chas. Griffin and Co., 
Limited, Exeter-street, Strand. Price 3s. 6d. net.—This is 
an excellent little book. Many students, after having 
spent many years in the chemical laboratory of some techni- 
cal school, become really good theoretical chemists, but when 
they leave the institution, and are called upon to make or 
deal with chemical products on a large scale, and at the 
same time economically, they are generally at a considerable 
loss to know what to do and. how to proceed. The object of 
this book is clearly defined in the preface, and we cannot do 
better than quote the author’s remarks. He states that he 
has endeavoured to make the transition from the small 
laboratory scale to the large manufacturing scale not too 
abrupt, and to represent the operations which are carried out 
on a large scale as almost natural evolutions arising from the 
laboratory apparatus, to which the student has been accus- 
tomed. There are eleven chapters, the most interesting of 
which are No. VI., which deals with the application of heat 
in chemical engineering, Chapter IX., which is devoted to 
measuring instruments and their technical equivalents, 
and Chapter X. on the materials used in chemical engineering, 
and their mode of application. Chapter XI., on technical 
research and designing of plant, must also be mentioned. 
From beginning to end the book is interesting, instructive, 
and worth reading. 

Turbines. By W. H. Stuart Garnett. London: George 
Bell and Sons, York House, Portugal-street. Price 8s, 6d. 
net.—Numerous books have already been written on the sub- 
ject of turbines, and yet each succeeding one throws little 
more light upon the subject than its predecessor. This, to a 
large extent, is due to the disinclination on the part of the 
designers to give their information away—information which 
has cost them years of tedious experimenting. The little 
volume before us gives an interesting short history of turbines, 
and calls attention to those points and problems which crop 
up when studying this subject, and which deserve the more 
particular notice of the student. There are two sections—water 
turbines and steam turbines. To the former eight chapters, 
and to the latter twelve are devoted. In these chapters 
the various turbines are described and explained. There are 
also four appendices. The first of these deals with some 
mathematical principles ; the second is on fluid motion ; the 
third on the behaviour of gas ; and the last is a discussion on 
the gyroscopic effect of turbines. There is much to interest 
the engineer, as well as the student, here; and the numerous 
illustrations make the reading matter quite intelligible. 

The Corrosion and Protection of Metals. Py A. Humboldt 
Sexton, F.C.S., F.1.C. Price 5s. net.—The author has 
produced an interesting book on the corrosion and protection 
of metals, a subject which has been somewhat neglected so 
far as literature is concerned. Although there are places in 
the work where the reader will probably differ from the views 
expressed by the author, nevertheless, on the whole, the 
information is of practical value. There are in all seven 
chapters, the first two dealing with the rusting of iron and 
steel, and their protection from atmospheric corrosion. 
Chapter III. relates to the corrosion of other metals. The 
last four chapters deal with the following subjects in the 
order given. The corrosion of metals by corrosive gases ; 
the corrosion of metals by water and other liquids; the 
corrosion of iron and steel by sea water; and the corrosion of 
copper and brass by sea water. A feature of the book is its 
arrangement, and aided by the index, which is very complete, 
no difficulty at all is experienced in finding any of the 
contents. 

Colliery Working and Management. By H. F. Bulman, 
F.G.S., and R. A. S. Redmayne, M.Se., F.G.S. Second 
edition. London: Crosby Lockwood and Son, 7, Stationers’ 
Hall-court, Ludgate-hill. Price 18s. net.—The second 
edition of ‘*Colliery Working and Management’’ has been 
enlarged by 100 pages. The weakness of the first edicion lay 
in its limited scope. Nearly all the mines desis wii were 
situated in or near Northumberlandand Durham. However, 
this mistake, if we may call it such, has been rectified, and 
matter concerning collieries in other districts has now been 
included. The statistical and legal information has been 
carefully revised and enlarged. The authors in their preface 
to the second edition emphasise what they stated in the first 
preface, namely, that they have purposely confined them- 
selves to the organisation and payment of labour and the 
actual working of coal seams. The book, which is written on 
original lines, fills a gap in coal-mining literature. 

British Canals. By E. A. Pratt. London: John Murray, 
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Albemarle-street, W. Price 2s. 6d.—The question as to 
whether the resuscitation of the canal systems of this country 
is practicable is ably discussed in the small book. One has 
not to glance very far into the contents before he gathers 
that the author does not think that they are. The reasons 
given are clearly expressed, and statistics are produced in 


two ccmpound surface-condensing steam pumping engines, 
each of about 120 indicated horse-power, supplied with steam 
at a working pressure of 1301b. from two double-flued Lanca- 
shire boilers 7ft. 6in. diameter by 30ft. long. The hydraulic 
pressure is 750lb. per square inch, and the accumulator, 
which automatically governs the starting and stopping of the 





The same firm have now in hand two more cranes of a 
similar type. The new cranes will not, however, be arranged 
to deliver coal to barges lying outside the steamer, but will 
deliver into two tiers of barges on the land side of the pier, 
the outreach on the steamer side of the pier being 32ft., and 
on the barge side 38ft. When these two additional cranes 


support of his contentions. Among the more interesting 
chapters we may mention those on the railway-controlled 
canals; the Birmingham Canal and its story; continental 
conditions ; waterways in the United States; English condi- 
tions .and conclusions and recommendations. The book 
makes most interesting reading, and even if it is impossible 
fully to agree with all the arguments advanced, nevertheless 
they are at least logical, and worthy of careful consideration. 








TRANSPORTER CRANES AT PURFLEET. 


THE ferro-concrete pier recently erected at Purfleet by the 
Steamship Owners’ Coal Association, Limited, and described 
in our issue of October 28th, 1904, is at present equipped 
with two rapid working hydraulic transporter cranes with 
grab buckets. The cranes are designed for lifting coal from 
a steamer and delivering either into barge on the river side | 
of the steamer, into barge on the land side of the pier, or | 
into trucks running on rails on the pier beneath the cranes. 
The cranes are strongly braced steel structures, as shown in | 
our illustrations on this and on page 71, each having four | 
legs carried on roller carriages containing two double-flanged | 
rollers running on rails the full length of the pier. The 
gauge of the rails is 28ft. and the wheel base 24ft. At a| 
level of 32ft. above the deck of the pier is a track on which 
runs a four-wheeled trolley carrying the sheaves over which 
work the wire ropes attached to the grab bucket. The part 
of the track over the steamer is hinged in the form of a jib, 
so that it may be turned up out of the way of masts, &c. 
The trolley track gives a total range in traverse of 96ft., 48ft. 
being over the jetty on steamer side, and 14ft. on the barge 
side. The grabs used are of the Priestman’s double-rope 
type, of 80 cubic feet capacity. A section of the trolley 
track is carried on a weighbridge built into the crane structure 
so that each grab load of coal can be weighed on its way 
from steamer to barge or truck. 

The lifting, lowering and traversing motions are all carried 
out by means of hydraulic cylinders fitted with rams, and | 
multiplying sheaves, working with wire ropes. The cylinders 7 
are placed on the upper part of the crane framing, as shown | 
in the illustrations. The hinged jib is lifted and lowered by 
means of a hydraulic cylinder fixed vertically on the front of 
the framing. All the cylinders are controlled by valves in | 
the driver's cabin, which is fixed at one corner of the framing 
overlooking the steamer’s deck. The cranes are moved along 
their rails by a hydraulic three-cylinder rotary . engine, 
so that the cranes can be placed to suit the steamer’s hatches. 
The hydraulic pressure water is conveyed to the cranes by 
rubber-armoured hose connected to hydrants in the deck of 
the pier. 

The cranes, of which there are two at present, were 
designed originally to have a capacity of 50 tons of coal per 
hour each. In actual use, however, this speed has, we 
understand, been considerably exceeded, upwards of 71 tons 
having been dealt with in the time named by one crane, and 
on a recent occasion a steamer carrying 1700 tons of coal was 
discharged in 15} hours, this time including taking out and 
replacing of hatchway beams, moving of cranes, and cleaning 
up of holds. 

The hydraulic pressure is conveyed to the hydrants on the 
pier by cast iron pressure piping from a pumping station near 
the shore end of the pier, the pumping plant consisting of | 
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engines, has a ram 18in. diameter, with 23ft. 6in. stroke. | are erected a steamer of 1700 tons capacity will, it is expectcd, 
One engine suffices for actuating the present two cranes. | be discharged in eight hours. 

The engineers for the whole of the works were Messrs. P. | 
W. and C. S. Meik, of 16, Victoria-street, Westminster, S.W.; 
and the whole of the cranes and hydraulic plant.was supplied 
and erected by Messrs. Sir W. G. Armstrong, Whitworth and 
Co , Limited, Elswick Engine Works; Newcastle-on-Tyne. 











Tuer Paraguayan Congress has granted a concession for 
| a railway line from Cuaruzti Chica to the Brazilian frontier, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE LATE MR. F. W. WEBB AND COMPOUND LOCOMOTIVES. 


Sin,—Referring to the letters on this subject from various corre- 
spondents in your current and last week’s issues, I seem to have 
already answered or otherwise dealt with the several points raised, 
by anticipation, and Ido not know that I can usefully add any- 
thing further to the fairly comprehensive survey that has been 
made of this subject. I have endeavoured to deal with every 
aspect of it fairly, though not without partiality for the particular 
type of locomotive concerned, and the general engineering ideas 
and practice of its designer. I may, perhaps, fitly conclude my 
share in this discussion, however, by taking note of a few points 
specially raised by some of your correspondents. 

The word ‘‘ prejudice ” is a useful one, as it seems so accurately 
to express the attitude of mind with which so many people 
approach the consideration of any particular question which 
does not immediately appeal to their intelligence. When the fact 
disappears the word wil’ necessarily pass out of use. 

Your correspondent “‘G. D. 8S.” engages my sympathy in his 
reference to the “‘ Precedent ” class of London and North-Western 
Railway locomotives. They have never been economical on coal 
consumption, because they have always been over-driven, and in 
this they have never been known to fail. They are all that your 
correspondent says of them, and more. They are, in fact, in 
every respect except appearance the most generally satisfactory 
engines that have ever run. They are beyond all praise, and 
the latest development of them, the new ‘‘ Precursor” class, is a 
sensible and efficient one which I imagine will prove a complete 
success, 

‘There was one feature in Mr. Webb’s locomotive practice which 
is worth pointing out, viz., the lightness of his engines generally, 
and of their working parts, particularly the motion, as compared 
with the gross and detail weights of other British locomotives, and 
in deliberately preferring lightness and flexibility, as against the 
more usual heaviness and we of moving parts, subject to 
alternating and complex stresses. Mr. Webb gave proof, | think, 
of sound theoretical and practical knowledge, which was com- 
pletely justified by results. It was largely due to this saving of 
weight throughout his engines, as far as possible, and the resultant 
minimising of working stresses, that all the London and North- 
Western Railway locomotives travelled so smoothly and developed 
such a high margin of efficiency. Watching the working of the 
motion at high speeds, and with heavy loads, one could not but 
notice the remarkable ease and absence of apparent strain with 
which every part of it performed its duty, and the completely 
harmonious working of the whole machine, all of which duly 
registered itself in a minimum of wear and tear of the engines 
themselves, and of the magnificent road which carried them, and 
also purtly contributed to this result. 

And this brings me to the statements which have been made as to 
the three-cylinder compounds having been tried and proveda failure 
in America and on certain British lines. As regards the first 
instance, this is quite inadmissible, and may at once be ruled out 
altogether. ‘‘ MacKinley Tariff” and ‘‘ Monroe Doctrine” prin- 
ciples would inevitably assure that result without the further 
assistance of inferior coal and inferior roads. As to the reputed 
failures on British lines, I have never yet heard that these engines 
received anything like an adequate and exhaustive trial, actual or 
comparative ; so I think that evidence, such as it is, may go too. 
It is said ‘‘one was tried” on such and such aline. We are not 
told. which particular class of three-cylinder compound it was, how 
long it was tried, or under what circumstances of train loads, con- 
tinuous running, speed, or any sort of condition attaching to this 
so-called ‘‘ trial.” Nothing in the way of solid and admissible 
evidence, I maintain, has been put forward in this correspondence 
against these engines. 

As to the efficiency of locomotives generally, there never has been 
a locomotive built yet, and there never will be, with ‘‘a total 
mechanical efficiency of 90 to 93 per cent.”” The highest possible 
etticiency—I mean as regards brake horse-power, the ultimate 
output of net power available for traction—in the simplest and most 
efficient type—the terms are practically synonymous—of loco- 
motive, such as the now rejected Great Northern 8ft. single, the 
London and North-Western 7ft. 6in. single, and 6ft. 6in., and 6ft. 
four wheels coupled ‘‘ Precedent” types, of old design, does not 
exceed 75 per cent. as a maximum ; and in the infinitely heavier, 
clumsier, and more complicated engines of later and present-day 
design, the maximum net efficiency will barely reach 60 per cent. 
In fact, I maintain that the heavy four-cylinder, or six wheels 
coupled passenger engines, and others of equally excessive weight 
and complexity, cannot possibly have more than 50 per cent. of the 
power developed in the cylinders available at the draw-bar. This 
is, assuming, of course, that in every case the engine is worked 
well up to its maximum proved capacity as regards weight of train 
and speed. 

Proportionately, also, or more than proportionately, in these 
heavier engines, coal and oil consumption and wear and tear all 
through are increased, and this means _ neither efficiency nor 
economy. In this endeavour to obtain increase of power, loco- 
motive practice coincides with the experience of marine engineer- 
ing. 
: locomotive, one must remember, is a mechanical contrivance 
which fulfils a double or triple function—it is a completely self- 
contained machine, it propels itself, and it pulls a train behind it. 
In each of these capacities power is exerted and partially wasted 
in frictional and other losses attending the working of any 
machine ; and the heavier and more complicated the particular 
and general machinery of a locomotive are the greater will be the 
relative and absolute wastage of the power derived from the coal 
and water consumed. 

The determination of the potential value of the fuel and of its 
actual value as developed in net work at the draw-bar is far too 
complex and abstruse to be discussed here, or even, I should say, 
to be definitely ascertained ; but these are the measure of what we 
call the ‘‘ efficiency” of a locomotive in its threefold capacity of 
machine, motor, and tractor; and because I know that this know- 
ledge is unattainable both in theory and practice, and differs 
widely in either, I have little faith in the indicator, however 
modern, as a caleulator and recorder of these unknown quantities, 
not because I am unfamiliar with the indicator, modern or other- 
wise, or its use in locomotive or other engine practice. 

Asa matter of fact, it seems to me impossible under present 
conditions to express in any exact or adequate terms the quantities 
of locomotive power and efficiency ; at least I know of none. 

The archaic definition of any unit of power as a force capable of 
lifting so much weight through so much vertical space, against the 
force of gravity, in a given period of time, is quite incapable of 
translation into any formula which, with or without indicator and 
dynamometer diagrams and calculations, will express in accurate 
and comprehensible terms either the gross power developed in the 
locomotive as a machine, gr the net power it develops as a tractor. 
Some intelligible formula, even if only approximately correct, is 
very much needed in locomotive practice. - And here is a chance 
for some mathematical and practical mechanical genius, It is 
altogether beyond me, and until the solution of this problem, I 
think we must be content to accept the records of the dynamo- 
meter, scientifically and pve sae as the nearest measure 
we can hope to obtain of these unknown powers. 

I do not see that there is any ‘* fundamental error” in the Webb 
system of three-cylinder compounds other than the universal error 
which affects every possible type of compound locomotive or other 
steam engine, viz., the non-existence in practice of any possible 
accurate ratio between the potential and actual powers of the 
various cylinders, and this is where the two-cylinder Worsdell- 
Von Borries system failed outright. 


reference to compound locomotives or other steam engines are as 
fruitless as any mathematical calculation or practical attempt to 


with equally definite or indefinite results, to prove the ‘ funda- 


including his own. 

Compounding is at best an attempt to increase the efficiency of 
the steam locomotive and to turn into useful net work the highest 
possible percentage of the potential value of the coal and water 
consumed. There is no ‘‘ fundamental error” involved either in 
the theory itself or in any particular application of it. 
every system has in it some fundamental defect or defects, which, 
I think, is the correct expression, and that system which presents 


may call ‘* efficiency "—is the most practicable one ; as to which I 
seem to be hopelessly at variance with yourself and your other 
correspondents. And here I must let it remain. 

I do not quite understand what your correspondent ‘‘ K” 
means by ‘‘ton-mile virtual.” He is a little shaky in his facts 
and contradicts the very opening sentences of his letter, by point- 
ing out later on that Mr. Webb actually did “divide his low- 
pressure cylinder into two,” on the four-cylinder compounds, and 
simultaneously coupled the “‘ two pairs of engines” on to one and 
the same axle, and on to the trailing axle also by means of 
coupling rods, having what were then, at any rate, the longest 
centres in existence, viz., 9ft. 8in. The original arrangement of 
valve gears in these engines had the obvious defect that all four 
valves had the same ratio of cut-off. The new, independent 
arrangement enables the low-pressure to have the later, non- 
expansive cut-off which has always been found desirable, viz., 
75 per cent. ; an important factor, by the way, in obviating 
exhaust back pressure in the high-pressure cylinder. 

I quite believe that Mr. Webb held the four-cylinder compounds 
in greater estimation than I personally venture to think they 
deserve ; as they were his own creation this was perbaps natural ; 
similarly I believe he thought more highly of each successive class 
of his compounds as they came out, for he was a fond parent to 
his offspring ; but in this also he perhaps made a mistake. 

1 do not know, in fact, whether Mr. Webb would ever have 
thought of building a four-cylinder compound at all but for the 
rumour coming to his ears in May or June, 1897, that the Glasgow 
and South-Western Railway was building at Kilmarnock a four- 
cylinder simple engine—No, 11, as running when I used to see it in 
Glasgow, and I believe not a success. On hearing this he instantly 
put his four-cylinder compound in hand, the locomotive staff in 
the drawing-office, and all other branches concerned in the works, 


turning out the Black Prince at the end of July, in record time 
well ahead of the Scotch engine, thus being the first man in this 
country to put a four-cylinder locomotive on its legs. . This was 
characteristic of the man, and probably the quickest bit of locomo- 
tive designing and building ever performed or attempted, the 
design being altogether new throughout. 

It may not be generally known that some time previous to this 


compound—a 7ft. single outside-cylinder Trevithick engine—into 
a triple-expansion engine, with one high, one intermediate, and one 
low-pressure cylinder, but it did not work successfully on its trials, 
owing chiefly to the exhaust being below atmospheric pressure, and 
so causing back-pressure in the final, or low-pressure, cylinder, and 
he abandoned the idea. This engine was of considerable interest, 
and used to stand in the paint-shop at Crewe, out of sight of the 
o— Whether it is there now, or still in existence, I do not 
now. 

I should like to add a word to the wise inconcluding. Probably 
there are many besides myself who share my faith in Mr. Webb, 
his compounds, and his general engineering ideas, and have had 
thrown at them the sneer that they were ‘‘ Webb’s,” or ‘‘ Crewe,” 
or ‘*London and North-Western” men, and been advised to 
conceal the fact. For myself, I have always found the source of 
this cheap criticism valueless and completely unauthoritative, and 
in so far as this futile sarcasm may postulate a sound locomotive 
and general mechanical engineering training and experience of the 
first order, I think we may all cheerfully plead guilty. Mr. Webb 
was no fool ; he knew perfectly well what he was doing. But he 
was before his time, and he had the courage of his convictions, and 
either of these characteristics would appear, in this country, to 
damage its possessor, Of recent years, and especially since Mr. 
Webb disappeared from professional life, there has been evidence 
in aw of the fact that the principle of locomotive compounding 
is being more widely entertained amongst locomotive and other 
engineers, besides those marine engineers who have never hesitated 
to give the principle both exhaustive experimental trial and the 
widest practical application. Locomotive compounding, in fact, 
has come to stay in Great Britain, and come to develop; and 
credit will always be due to the pioneers of it, and particularly to 
the man who had the courage and ability, and to the railway com- 
pany which allowed him, to adopt it. 

And whether the principle be applied on the Webb three- 
cylinder—as I should prefer—or whatever other system not involv- 
ing too great complication or excess of weight, it is more than 
probable that it will afford a perfectly satisfactory solution of the 
ever-pressing problem of economical development of locomotive 
power and efficiency. PF. A. 2. 

July 16th. 


Sir,—Will you permit the correction of a slight error, but of 
great importance chronologically, which appears incidentally in the 
excellent observations of Mr. Lawford H. Fry, where it is said : 
‘The first two engines built by Mr. de Glehn in 1884 for the Nord 
were uncoupled.” Unfortunately, erroneous dates and erroneous 
notions have been very widespread concerning this subject, and it 
is not surprising to find them very long-lived. The two engines 
referred to are most likely the uncoupled engines built in the year 
1891—some seven years later. Readers of THE ENGINEER will find 
very complete details of all the first de G!ehn engines in the issue 
for September 2nd, 1892, and an account of the very fine results 
obtained from the ‘‘ Nord” compounds, when coupled, in the issue 
for December 23rd, 1892, ~ 


of the divided-engine system, whether uncoupled or coupled, may 


engines—duplex engines omitted. 
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THE MOTOR OMNIBUS. 


S1r,—When the non-technical Press is becoming almost hysteri- 
cal in the charges against the motor omnibus, we look to the 
technical papers of the standing of THE ENGINEER to throw oil 
upon the troubled water. May I then ask your indulgence 
while I put the other side of the question before your readers ? | 
We are wont to pride ourselves that the British public are less 
susceptible to panic than are the people of other countries. * But | 
the motor omnibus scare would make it seem that in these days | 
the Briton is no more exempt from nerves than some of his 





neighbours, For years the people of London have been clamouring 


square the circle, and that his calculations may be equally applied, | 


mental error” involved in each and every system of compounding, | 


But | 


the minimum of defects with a maximum of success—which we | 


being promptly put and kept on overtime until he succeeded in | 


Mr. Webb had converted his original three-cylinder experimental | 


How much the Webb compounds led, as pioneers, in the adoption | 


be judged from the following, list of the most important divided 
K. | 


Locomotive. Be | 


{ Bousquet-de Glehn, twocagines, 
A aes ae. ee ey sa ead 


ainitaeaiasi 


And I venture, with all deference, to think that M. Mallet’s | for a mechanical contrivance to supplant the time-honoured hors 
calculations to prove any positive or any negative theorem in | “ 


omnibus. And now that they have got it they are not happy. It 
is true that the motor omnibus in its present form is @ hoijsy 
lumbering, unsightly, malodorous, uncertain, and even somewhe} 
dangerouscontrivance. Butthisisdueto the factthatit has just now 
arrived at its ugly and awkward age, a period which must’ be gone 
through as inevitable in the case of a mechanical invention as with 
a human being. Not so long ago the motor omnibus was a rare 
| bird in the metropolis, and the admiration and enthusiasm of the 
public were Fear when one of these experimental vehicles was 
seen now and again careering awkwardly down our streets, out. 
distancing all the ory public traffic. In those days the horses 
were panic-stricken and the public not at all.. Now, however, the 
horses have accepted them, and, if we are to believe a large section 
of the Press, the public would have them abolished. 
I do not wish for a moment to underrate the serious nature of 
the accidents in the way of collisions, over-turnings, explosions 
and destruction by fire that have been crowned by the appalling 
disaster at Handcross on the Brighton road. And there js no 
doubt that the most careful of inquiries, which will result in 
proper control of such vehicles by the authorities, are not only 
advisable but necessary. But it is a mistake for the man in the 
street to lose his head and condemn the motor omnibus as q 
mechanical Juggernaut which runs amok, dealing death broadcast 
in our hitherto peaceful midst, and to say that it should be 
abolished in consequence without giving it a further trial. That 
such a feeling exists in the minds of a great many people is clear 
but whatever may have been the faults of these vehicles up to the 
present, both as regards construction and the method of handlin 
them, even in their present incomplete form they have roel 
themselves capable of accomplishing something which has esti- 
blished them as an absolute necessity to the public. That some. 
thing is that they have halved the size of London as far as the 
travelling public are concerned. As Londoners may all be classed 
as members of the travelling public, I take it that whatever 
opposition there may be to the motor omnibus in the Press and in 
Parliament, it has come to stay. Statistics show us that there are 
more than 500 motor omnibuses holding licences in the metropolis, 
and of these more than 400 are on the road, carrying between 
them something like one third of a million passengers per diem, 
The defects of the motor omnibus as a public conveyance in its 
present state, though admittedly serious, are one and all of a 
transitory nature, and may be attributed to the rush of the com- 
panies to be the first in the field with a new invention as soon as 
| this invention had proved itself a commercial success. The rush 
| has been all the greater, owing to the fact that for years legislation 
| had placed obstacles in the way of motor traffic in this country, 
with the result that when once that legislation was relaxed the 
pent-up energies of our manufacturers and the enthusiasm of pur- 
chasers caused a reaction in favour of the motor vehicle. There is 
no doubt whatever that the omnibus companies, seeing that the 
public insisted on the motor vehicle, now that they have taken the 
plunge, have plunged suddenly and very deeply. For the order 
of our streets and the safety of the public no doubt it would have 
been better had more caution been exercised. Manufacturers and 
inventors have not yet brought the motor omnibus to anything 
like perfection, and they have been hurried into supplying thei 
before all the questions as to the most perfect design had been 
decided, and before the authorities had become properly awake to 
the responsibilities which would fall upon them when these vehicles 
were introduced in a wholesale manner. ‘Time alone will bring 
experience to those who order, manufacture, and control the motor 
omnibus. Meanwhile, in these days of experiment, it is claiming 
its inevitable victims, as is the case with every other new invention 
of the sort. It is the business of the authorities and of all con- 
cerned to minimise the dangers that arise from the motor omnibus, 
but it is absurd for anyone to cry, ‘‘ We will have no more of it.” 

July 17th. 8. R, 


THE SALISBURY ACCIDENT, 


Sin,—The evidence given at the inquest and published in to-day’s 
papers supplies the data for a very simple explanation of the 
derailment. The speed is given as about 60 miles an hour, the 
radius of the curve as 8 chains, and the centre of gravity as 
4ft. 6in. The latter would rise considerably, owing to the wash of 
the boiler water, but would assist in a degree by throwing more 
weight on the R.H. wheels of the engine. 

Assuming the weight of the engine to be 60 tons, and, of thi-, 
20 tons on the bogie, will give, under ordinary conditions, 5 tons 








on each bogie wheel, which might easily be, under the condition= 
prevailing at the time of the accident, increased to 8 or even 9 tons 
on those on the R.H. side. 

The centrifugal force acting on the engine works out at 105 tons 
roughly, giving a force, acting nearly horizontally, of 26} tons at 
each flange. 

A glance at the sketch of the flange—which, without being 








Divided engines. 





|Uncoupled 3-cylinder compound 
Uncoupled 4-cylinder compound 
First European balanced compounds 


First European balanced compounss 


‘No. 701 
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Uncoupled 4-cylinder compounds 
First ‘“‘ Nord” balanced compounds 


No. 2.121 


actually the South-Western Railway section, is representative cf 


leading, trailing, and tender wheel practice on English railways— 


| will show that the flange is transformed into a wedge having a 


wer of, say, 26 tons behind it to lift 8 tons, and is, so far from 
ek resisted by the friction of the upper weight, actively assisted 
by the whole bulk endeavouring to slide in the same direction. 

7, Barr’s-hill, Coventry, Basi K. FIELD. 

July 17th. 

[We think Mr. Field has falien into a mistake in his calculation 
of centrifugal force, Our own figures will be found elsewhere. 
—Ep. Tue E. }. 
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A NEW MEASURING MACHINE. 


Ara recent meeting of the Royal Society a paper was com- 
municated by Professor J. H, Poynting, F.R.S., on an 
olectrical measuring machine for engineering gauges and 
other bodies, the invention of Professor P, E. Shaw, B.A., 
D.Se., of University College, Nottingham. The instrument 
is designed for determining comparative results rather than 
for obtaining direct measurement, although it is equally suit- 
able for the latter purpose. To ensure accuracy, surface 
contact has been abandoned, 
and point contact used. With 
points a more delicate means 


feet, so that it has freedom only in a horizontal line across 
the bed. To permit vertical movement, the column A is hollow, 
and can slide up and down outside a pillar carried by k. 
The pillar has a triangular cross section, and the fit between 
the column and the pillar can be adjusted by four screws 
which are not shown in the engraving. The total weight of 
the column table and gauge is balanced by a lever with a 
counterpoise weight on it. The fulcrum of the lever can be 
set at any desired position on a separate pillar, but none of 
these counterpoising arrangements are shown in Fig. 2. 

In order to raise or lower the gauge, the observer works the 





of observing the occurrence of 
actual contact is required than 
for other systems, and hence 
an electric touch method has 
been developed by Dr. Shaw in 
a series of researches which 
have been carried out by him 
since 1900. The jaws of the in- 
strument support no part of 
the weight of the gauge, and 
the end thrust on them has been 
reduced as much as possible. 
The latest form of the appa- 
ratus is shown in the accom- 
panying illustration—Fig. 1. 
In general appearance it some- 
what resembles other gauges. 
It consists of two headstocks 
and a table in the centre, all 
resting Oh & Massive cast iron 
bed-plate 5ft. long, and weigh- 
ing 200 1b. The headstocks * 
each carry micrometer screws 
and nuts, with graduated heads, 
and these measure the gauge, which rests on and is clamped 
to the table. In practice, first of all, the left screw point, 
and then the right screw point, is brought into electric con- 
tact with the gauge, and when the current passes through 
the gauge from one measuring point to the other, the two 
divided heads are read. To turn the graduated heads the 
screw system is not actually touched by hand, but is worked 
by a small pulley and string, the former being attached 
to the base of the headstock, there being a large pulley 
on, and concentric with, the head. Details of this are 
given in Figs. 2, 3, and 4. Beth the headstocks are 
similar in design. Fig. 2 is a drawing showing the 
arrangement of one of the headstocks and the table. 





Tae Excinrea™ 


Fig.2. 
DETAILS OF HEADS 


The piece to be gauged —d—rests on the table f andis clamped | 
toit. The table top can be brought into any desired plane 
by being rotated either vertically or horizontally. For the 
former operation, the pillar P carries a bracket , to which is | 
fitted an adjusting screw a. The top of the pillar is made 
cylindrical, and fitting this cylinder is a collar which carries 
an arm. A spring attached to the arm and bracket keeps 
the latter always in contact with the end of the horizontal 
screw a. Thus the table top and gauge can be rotated either 
way through a small angle. For rotation about a horizontal 
axis across the bed the bracket b has a hinge on the left side, 
the top plate f hinging there and being held down to the 


' nut, according as the latter rotates right or left-handedly. 








Fig. 3. 
END VIEW OF HEADSTOCK 


adjusting screw / by a spring attached to the bracket below, 
and to the plate above. The vertical screw 2 works in the 
bracket. Rotation either way is thus provided, The table | 
has also three translatory movements: (1) horizontally 

along the bed ; (2) horizontally across the bed; (3) vertically 
up and down. For the movement along the bed the plate D 





THE SHAW MEASURING MACHINE 


| rotational motion. 





lever up or down on its fulcrum, this slide motion being very 
free. Millimetre scales are attached, so that the amount of 
any translation can be determined. The five adjustments 
mentioned are sufficient for setting the gauge truly. 

The arrangement of the mechanism which causes the con- 
tact to be made with the article to be measured or gauged is 
shown in Figs. 2,3,and 4. There is a screwed nut N working 
in bearings FE and E,. A steel cone m is screwed into the 
right end of the nut N, and bears against the stopm. A 
helical spring F presses forward against the bearing EK, and back 
against the nut, forcing the cone n against the stop m. The 
point of 1 lies truly in the axis of the nut N, and the front 
face of m is ground truly plane, and by a special device is 


TOCK AND TABLE 


made accurately normal to the axis of the nut N. By this 
means when the nut is turned it should have a true 
Fixed to the nut N is a graduated wheel 
Q, and a double vernier g is shown attached to the casting R. 
The wheel is centred true with the nut axis by means of the 
double vernier in the usual way. The casting R has a front 
part T, to which an upright plate U is screwed. This plate 
carries the bearing EF and the bracket V, on which runs the 
yoke q and the pulleys 7, 7,—Fig. 4. The screw S' would 
rotate with the nut if free, but as the yoke q which runs on 
the bracket V is clamped to the screw, the latter acquires a 
simple translatory movement along its axis, in or out of the 





the yoke ends. By this means the screw is pulled back into 
the nut by a steady force. The casting R is insulated from 
the plate W by means of a mica sheet and by having the 
screws which bind R and W bushed with ebonite. The 
threads of the screws are about 2in., and the nuts about 4in. 
long, so that the screws do not leave the massive nuts at any 
point in the run. The screw diameter is 1cm., and the pitch 
4mm. The graduated head has 500 divisions, and the vernier 
reads tenths. Therefore one vernier division corresponds to 
robo MM. 

The electrical part needs little description. The circuit is 
diagrammatically shown in Fig. 2. It comprises a cell C,, a 
resistance-box R,, a switch z,and a telephone T,. They are 
connected to a binding screw /, on the bed, and to another 
binding screw /, on the headstock. Theswitch is put to right 
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ELECTRICAL CONNECTIONS 














or left, according as to whether it is desired to make contact 
between the gauge and left screw, or between the gauge and 
right screw. y 

A better arrangement is, however, shown in Fig. 5. Here 
two mercury throw-over switches A and B are used, and the 
circuit is shown in the diagram. On the right is the gauge 
G, with the measuring ends R and L of the micrometer 
shown. To make the different contacts the following con- 
nections are used: - 


Contact. Switches. 


L,G ajar aan! adi ae ot 
Kk, G oe a 2 and 3 
L,G and G, R eee yee land 4 
L,R lea sack: se Segal, Agee 


The micrometer screws are calibrated in two ways (1) for long 
run, by comparison with the units on a line of standard 
length ; (2) for short run, by interference bands. 

With regard to the application of this instrument, a few 
examples will be of interest. For instance, bar gauges with 
flat ends are measured between two points. The gauge is put 
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Fig.6- 
CAP USED WHEN MEASURING SPHERES 


on the table and clamped. It must first be set so as to have 
one face normal to a screw axis. 

As will be seen from the contour curves in Fig. 7, the flat 
ends are never true planes, but for the above purpose the 
gauge is taken to be set when the contact readings on all 
points on a circle near the edge of the face are identical. 

The flat facesare roughly 6 mm. across; the left screw point 
is brought into electric touch with the gauge at the centre of 
the left face. The right screw point is then brought up to 
touch the right face, the circuit being now arranged to pass 
from the left screw through the gauge to the right screw. 
Then the table and the gauge with it is moved 1 mm. to the 
left, the contact,is now made at place 2,andsoon. The whole 
face, except near the edge, is thus tested in thirteen 
symmetrical places. 

The errors in reading the micrometer can be ignored, for if 
any observation be repeated befere the gauge be moved, the 
difference in the reading never amounts to more than 0°1 pz, 
generally less. Thermal expansion may produce a small 
deformation, since about three-quarters of an hour elapses 





Fig.7. 
CONTOUR CURVES 





Fig. 4. 


CONTACT GAUGING MECHANISM 
The screw spindle carries an index mark, by which the posi- | 
tion of the screw in the nut can be seen on the fixed scale S | 
—Fig. 4. | 


In this micrometer system of rotating nut and translating | 


| screw, it isessential for accuracy that the nut should have no | 
| translation and that the screw should haveno rotation. The 


between a reading in Set i. and the corresponding one in Set 


| ii. The differences in the gauge thickness in different places 
| amount to 3°6 u. 


To show the nature of the gauge, contour 
figures are drawn, one for each set. These curves are not 
contours for one surface in the usual way, but represent the 
joint effect of the two end faces of the gauge. 

In the case of spheres these are measured between planes. 
In theory this can be done by glancing contact on the same 
plan as for cylinders, but in this case it must be done in two 


is grooved to fit the part X, Fig. 3, and touches the bed by | former condition should be achieved by the cone end method | directions :—(a) Up-and-down ; (6) to-and-fro across the bed. 


five studs, four on X and one on V. For the movement | 
across the bed, above the plate D there is another plate C | 
with a V groove in it from the front to back. The slide /, | 
which carries the column A, has three levelling screws, two | 
resting in the V groove, and one on the plane on the right. | 


A spring is arranged to keep the slide pressing firmly on its 


of working; the latter by making the yoke and bracket rigid, 
and ensuring by a weight that- the former presses the latter | 


| with constant force. 

Backlash and looseness between the micrometer screw and 
the nut are minimised by the pull of the weights ¢; and 4,, 
from which pulley strings pass over the pulleys 7, and 7 to 


To do this would be to use a virtual perfect plane containing 
the two straight lines above ; no errors would occur due to an 
actual material plane. But the easier method is to employ 
end caps with plane ends and to measure between these two 
planes, Fig.6. In this case there are two preliminary opera- 
tions: (a) Measure the imperfection of the planes by methods 
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already indicated, and, as far as possible, make the planes 
true; (8) set each plane perpendicular to the same screw 
axis and therefore parallel to one another. 

The actual measurement of the spheres is as follows :—Bring 
up the left cap to produce electric touch with the sphere at 
the centre of the former. Bring up the right cap. Read 
both micrometer heads. Proceed in this way for various 
diameters of the sphere, care being taken that the table does 
not move during the measurements. By such means con- 
tact will always be made on the same points on the caps, and 
small defects in planeness or parallelism will not vitiate the 
results. The results for two lin. standard steel balls are 
shown in Table I. 

The diameter of each sphere differs in various places by not 
more than Q°6 uw, whereas the mean value for sphere a is 
1:0 u greater than that of the other. 

TABLE I.—Comparison of Two Stundard lin, Balls. 


a. 


Position. 


190-0 
189-0 
189-0 
190-0 


191-0 
191-0 
IL-0 
191-0 


Mean 


The units are microns. 


Testing non-metallic substances, e.g., glass plates.— In som 
apparatus—e.g., echelon gratings—it is important that the tw« 
surfaces of a glass plate should be parallel. The following 
method is adopted for this purpose. 

Put an end cap on the left screw end and fasten to it by 
an ebonite plug—-Fig. 8 - a steel wire having a binding screw 
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TESTING NON-METALLIC SUBSTANCES 


b at one end and a small steel sphere at the other, the latter 
being just clear of the front surface of the cap. Instead of 
joining the circuit, as in Fig. 4, bring one wire to } and the 
other to the headstock. When the screw is advanced ¢ 
touches the glass first and is then pushed back to touch the 
end cap, completing the circuit through the telephone as 
usual, 

The same fitting is put on the right screw end. The rest 
of the micrometry is obvious. As Table II. shows, the accu- 
racy is slightly less than in the work on conducting bodies. 


TABLE II.—Optically-worked Glass Plate. 





Sct i. Set ii. 
Cent - 
inetres 


from end. A. 


6 429-8 
& R84 430-6 
1 58: 431-9 
1 33-: 432-3 
3, 8-% 433-1 
2, - 30-1 433-1 


421-8) 


|| 463-2] - 30- 





The units are microns. 

In some general remarks in the paper on the apparatus, 
D+. Shaw says that in a new machine some improvements in 
detail should appear :—(a) The beds should be stronger and 
th2 headstocks lighter, to reduce flexure of the bed; (b) the 
screws could be improved by a longer application to them of 
Rowland’s cutting and grinding processes; (c) the end caps, 
&c., may be replaced by fittings which screw on the end of 
the screw spindle, thus forming a more rigid and more easily 
fastened system; (d) the interference bands might be from 
sources of cadmium, mercury, and hydrogen as used by 
Michelson, Pulfrich, and Tutton respectively; (e) a stiff 
spring might be put in one or both headstocks, so that, if 
contact be overrun, no vital part of the micrometer would 
be strained; (f) the table should be more massive. The 
table plays a very important part in the work, and accuracy 
depends more on its rigidity than one would expect without 
actual trial ; but the general form of the table, with its quick- 
slide movements, seems quite satisfactory. 








FOUR-CYLINDER COMPOUND LOCOMOTIVE, 
NORTH-EASTERN RAILWAY. 


In our issue of May 4th we illustrated a four-cylinder com- 
pound locomotive, constructed by Mr. Wilson Worsdell, of 
the North-Eastern Railway. With this issue we give a two- 
page Supplement of this locomotive. It has been designed to 
deal with the express passenger traffic on the North-Eastern 
Company’s system, and has, so we understand, worked very 
successfully. The engine is built on Mr. W. M. Smith’s 
system, and the leading dimensions are: High-pressure 
cylinders, 14gin. by 26in. ; low-pressure cylinders, 22in. by 
26in.; diameter of driving wheels, 7ft. 1jin.; weight of 
engine in working order, 73 tons; weight cf tender in work- 


PETROL MOTOR LAUNCH. 


THE accompanying engraving illustrates a new petrol 
launch, built by Messrs. John Thornycroft and Co., 
Limited, of Church Wharf, Chiswick, W., to the order of 
their Norwegian agents. The boat is carvel builtof cedar 
wood, and is of the following dimensions: Length, 35ft. ; 
beam, 5ft. Yin.; draught, 1ft. Gin. The engines consist of 
two 24 horse-power four-cylinder motors of this firm’s design, 
and they drive twin screws. Low-tension magneto ignition 
has been adopted. The exhaust is carried through a silencer 
arranged in a funnel, which is fixed to a baffle plate placed 
immediately over the engines. The boat is intended for fast 
cruising, and has comfortable seating accommodation for 
twelve to sixteen people, and can be adapted to stand a very 
fair sea. A feature of the boat is the sliding hood, which 
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70m. laterally romoved from the original channel, The 
night before the explosion this part of the old channe} was 
emptied of water, the telegraph and telephone wires aloy, 

the railway were unfastened from their supports abreast the 
Chatham, and, after the passing of the last train, the rails 
for a short distance north and south of the ship were unkeyeq 

A charge made up of 250 Ib. of blasting gelatine and of 50 ]p. 
of red dynamite, with two detonators, in a sailcloth bag, was 
introduced into No. 1 hold and placed directly on the cages 
of dynamite. Another charge of 150 lb. of blasting gelating 
and 501b, of red dynamite, with two detonators, similarly 
covered, was placed in No. 3 hold in contact with the case of 
detonators. The four detonators were joined up in series, and 
the cables were brought back to the company’s aérial tele. 
phone wire. The connections between the submarine cable 
and the land line were then made, and all the stores were 





sent back to Port Said, whilst Mr. Harris and the company’s 
ofticials retired by boat’ to 
kilometre 12-500. As soon 
as the circuit was com. 











PETROL MOTOR LAUNCH 


cin be instantly collapsed and rolled up at the forward end 
when desired. The boat was guaranteed to be capable of a 
speed of 20-5 miles per hour with two persons on board. On 
the official trials, we are informed, the boat ran six times over 
the measured mile at an average speed of 21-2 miles per 
hour, three persons being carried. 











BLOWING UP THE 8.8. CHATHAM. 


Ix the recently-published Report of H.M. Inspectors of 
Explosives is an interesting précis of a report upon the 
lemolition of the s.s. Chatham, which, laden with explosives, 
was in collision in the Suez Canal and subsequently caught 
fire. It may be remembered that, on the evening of 
September 5th last, the Clan Cumming, northward bound, 
collided with the Chatham, southward bound, near kilometre 
18 in the canal. The shock upset petroleum lamps on board 
the latter, and originated a conflagration in the fore part of 
the ship in proximity to a cargo of 70 tons of dynamite. The 
fear of a terrific explosion caused the crew to quit the vessel, 
and traffic was immediately stopped on the canal between 
Port Said and Ismailia. In anticipation of the explosion the 
Sweet Water Canal, which supplies Port Said with potable 
water, was cut off. When the crew quitted the ship the 
probability of an early explosion of the dynamite was feared. 
It was said that the fire in A—see the accompanying sketch 
—had extended to the coke in the adjoining compartment, 
and it was only a matter of time before the wooden bulkhead 
separating the coke from the dynamite would be destroyed. 
However, early on the next morning the fire seemed to have 
died out, and it was deemed safe to pump water from tugs on 
to thecoke. After some hours the traffic on the canal was 
resumed, but towards mid-day the fire again broke out in 
the coke, and it was decided to ‘‘drown’’ the hold contain- 





Halchwa 


N?/ Hold 
Main Deck 











Empty 





b 




















ing order, 42 tons, making a total of 115 tons, 


A. Place where fire appears to have broken out, 
6b. Wooden bulkheads. 
ec. Iron watertight bulkhead 


FORE PART OF THE §&.S. CHATHAM 


ing the coke and the dynamite, and it was hoped that by 
confining the immersion to the forward hold the ship might 
not be entirely sunk. The lack of staunchness in the bulk- 
heads prevented the realisation of this hope. It was stated 
that the cargo in No. 1 hold consisted of 3000 cases, each 
containing 501b. of red dynamite, and 600 cases, each con- 
taining 45 lb. of blasting gelatine, a total of over 88 tons of 
explosive. To add to the difficulties, in the after-part of the 
ship was a case of 16 boxes of detonators. Fear was felt that 
the action of the water on the dynamite might cause an 
explosion. Lieut. Cuningham, R.A., who was called in to 
advise, said that while there was but little fear of the water 
damaging the blasting gelatine, it was otherwise with the 
No. 1 dynamite, which, under the influence of water, would 
exude nitro-glycerine, with increase of danger. For this 
reason it was impossible to pump out the ship for the pur- 
pose of refloating her, and it was therefore decided to blow 
her up. In order to allow a portion of the traffic to be 
conducted, it was decided for the present to widen the 
canal by dredging on the African bank for a length of 
500 m., and in the meanwhile to apply to Nobel’s, the con- 
signors of the dynamite, for advice and the services of an 
engineer. By September 17th the traffic was thus enabled 
to be resumed by daylight. 

It was decided that the explosion should take place on 
September 28th. Operations were begun on the 21st Sep- 
tember with a view to the diversion of the Sweet Water 
Canal into a specially-prepared channel 1200m. long and 





pleted a fairly narrow 
plume was seen to ascend 
very rapidly ; this was fo}. 
lowed by a much broader 
and = more voluminous 
column which, by reason 
of the lack of wind, was 
vertical, and of which the 
top finally mushroomed 
out. It was of a light grey 
colour, and from sextar't 
observations attained a 
height of 900 m. to 1000m, 
Several plumes of less 
dimensions appeared round 
its base. Almost immedi. 
ately after the commence. 
ment of the phenomenon an 
earth vibration was felt: 
this vibration was very 
sensible, but not very 
abrupt, which may be 
explained by the nature 
of the ground, which was of soft clay. It was not felt by 
persons as far away as 10 kiloms. from the spot. After the 
vibration the sound of the explosion was heard. This was a 
heavy full sound, comparable to that of a gun of large calibre 
fired at a great distance. At Port Said, 18 kiloms. from the 
site, the effect was absolutely nil. The railway permanent 
way was not in any way damaged. At first sight it appeared 
that the African bank of the canal had suffered no disturb- 
ance, but a close examination revealed the existence of 
fissures in the bank opposite the ship. The day after the 
explosion it was ascertained that the largest of these fissures 
was of gradually increasing size, attaining a maximum of 
about 20cm. The slopes of the Sweet Water Canal were 
intact. The telegraph posts between the canal and the Sweet 
Water Canal remained perfectly erect, and only bore a few 
marks where they had been struck by the projected débris of 
the ship. Pieces of débris of the ship were found over a 
radius of about 700m., but in no great quantity. On the 
Asiatic bank the damage done was more considerable. On 
this side the bank had been carried away for a length cf 
120m. in the immediate vicinity of the ship and to a width 
of 30m. to 35m. This part of the bank must have fallen 
into the crater formed by the explosion. Fissures were found 
along this excavation, showing that at this point the bank 
was threatening to fall into the canal. Of the ship herself 
there remained no apparent vestiges but a few pieces of débris, 
fragments of masts, and bits of wood still fastened to the ship 
and floating above the hull. 

It was discovered that only the fore part of the ship had 
veen entirely destroyed. The after part had been forced in 
and driven back about 5m. towards the north. The part 
nearest the centre of the explosion was found to be completely 
buried under a bank of earth which was formed to the east- 
ward of the axis of the canal. The stern was clear of this 
bank, the deck not being sunk more than 3m. deep. The 
survey of the site was begun at 1 p.m. on the 28th September, 
and was finished in the morning of the 29th. Careful search 
for large pieces of débris likely to cause damage to vessels 
was made by two dredgers working from north and south re- 
spectively towards each other, and also in the vicinity cf the 
wreck by divers working in conjunction with floating derricks 
and other salvage apparatus. Finally, a practicable channel 
9m. in depth was completed by the 8th October. The making 
of this channel necessitated the removal of 12,000 cubic 
metres of excavated material, and in addition 400 tons of old 
iron in pieces varying from 50 kilos. to 20 tons were removed. 
The passage of the canal by shipping was immediately 
begun, but the site of the explosion, on account of difficulties 
of navigation, could only proceed by day by the 11th October ; 
however, all arrears were worked off, and the traffic 
again became normal, though the passage by night of 
the section, in which was the wreck, was not permitted 
until after further dredging and widening operations were 
completed on the 24th October. 





LAUNCHES AND TRIAL TRIPS. 

Trinity, steel screw steamer; built by Wm. Gray and (o., 
Limited ; to the order of Mr. David Cairns, Leith ; dimensions, 
358ft., 50ft. 8in. by 25ft. 6in.; engines, triple-expansion, 254in., 
40hin., 67in. by 45in., pressure 180 lb.; constructed by builders ; 
an average speed of 10 knots was maintained ; trial trip, July 11th. 

MALTBY, steel screw steamer ; built by Messrs. Ropner and Son ; 
to the order of Messrs. R. Ropner and Co.; dimensions, 366ft., 
50ft. by 27ft. 4in.; tocarry 6400 tons deadweight ; engines, triple- 
expansion, 1700 indicated horse-power, pressure 180 Ib. ; constructed 
by Blair and Co., Limited ; launch, June 22nd. 

FIMREITE, steel screw steamer ; built by R. Craggs and Sons, 
Limited ; to the order of Mr. Andreas Olsen, Bergen ; dimensions, 
363ft. 6in., 49ft. by 28ft. 14in.; to carry 6500 tons deadweight ; 
engines, triple-expansion, 25in., 42in., 68in. by 45in., pressure 
180 lb.; constructed by Blair and Co., Limited; a s of 11} 
knots in ballast trim wasregistered ; trial trip, June 30th. 

Dipton, steel screw steamer; built by Furness, Withy and Co , 
Limited ; to the order of Peareth Steamship Company, Limited ; 
dimensions, 350ft. long; to carry cargo ; engines, triple-expansion, 
24in., 39in., 66in., by 45in., pressure 1801b.; constructed by 
Richardsons, Westgarth and Co.; launch, July 6th. 








EDERNIAN, steel screw steamer; built by Craig, Taylor and 
Company, Limited; to the order of Messrs. Owen and Watkin 


Williams and Co, ; dimensions, 352ft., 51ft. by 25ft. 1}in. ; engines, 


triple-expansion, 24in., 40in., 66in. by 45in., pressure 180 Ib. : 
constructed by North-Eastern Marine Engineering Company 5 
launch, July 7th, ; 
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AIR IN RELATION TO THE SURFACE CON- 
DENSATION OF LOW-PRESSURE STEAM. 
Read by Mr. Jas. ALEX. SMITH. 


To some extent the present is a sequel to a former paper dealing 
with ‘Air in Relation to Boiler Feeds,” read before this Institute 
on June 4th, 1904, : 

The principal object is to contribute to the knowledge of an 
imperfectly investigated subject fundamental data derived from 
direct experimental researches by the writer. The aim is to 
stimulate discussion and examination of hypotheses that have been 
accepted upon premises that are no longer sufficiently accurate to 
meet the exigencies of modern design. 

The keynote is the effect of gases—specifically atmospheric air— 
upon working efficiencies and capital investment. : 

The chief deduction is that air, even in minute traces hitherto 
considered innocuous, should be, by initial design and subsequent 
management, rigorously excluded from high-grade surface con- 
densing installations, Certain laws of condensation are also 
enunciated. 

PRELIMINARY, 

Steam engine practice is inferred throughout. The method of 
extending the deductions to the condensation of steam for potable 
water, or vapours for manufacturing processes, will be obvious. 

Even a superficial glance reveals the inadequacy of the older 
data. First, because the trend is to expand steam to degrees un- 
dreamt of in the past, when those data were collected, and to reject 
it at temperatures so low that crude rules, simply embodying obso- 
lete average conditions, are useless, Secondly, because it appears 
to be tacitly assumed that geueralisations derived from incomplete 
investigations of pure steam are equally, and without modification, 
applicable to mixtures of steam and gas. ; 

Experiment shows that such assumptions are fallacious, and that 
the presence of air in quantities that might have been deemed in- 
significant may, in fact, become the factor limiting the efficiency 
of a whole steam plant. For instance, air equal in pressure to only 
,, ef an inch, by the mercury gauge will, at 90 deg. Fah., reduce 
therma! transmission some 25 per cent., whilst ,%; will lower it 
about one-half. Before these special effects could be determined 
it was necessary to investigate the whole subject of surface con- 
densation. 

Errect OF CONDENSER TEMPERATURE UPON ENGINE EFFICIENCY. 

The necessity for dealing with the main issue will be inferred 
from an elementary analysis of the effects upon thermal efficiency of 
the reduced temperatures aimed at. It must, however, be clearly 
understood that in the cases of engines, reciprocating or rotating, 
not specially designed to utilise these temperatures, it may be 
inadvisable to attempt their use. When there is a notable fall in 
density between the points of release and condensation, the conse- 
quent increment of piston load may be incommensurate with the 
cost requisite to transmit the heat, at a lower temperature differ- 
ence, to the cooling water. 

Modern practice differs, in the cases of cylinders or their equiva- 
lents exposed alternately to hot and cold steam, in degree only 
from the old Newcomen method of injecting water into the 
cylinder. The question is one of compromise. Each instance 
requires individual evaluation, and, in the cases alluded to, 
cylinder condensation and reduced temperature of hot-well boiler 
feed will neutralise vacuum effects pushed beyond a certain point. 
It is otherwise when steam can be expanded—constantly perform- 
ing useful work—down to condenser pressure ; then every conse- 
quent fall of temperature is accompanied by a corresponding gain 
in thermal efficiency. The reason that the road of improvement is 
by the way of reduced final temperatures is that energy in thermal 
form, or ‘* heat,” is the capital of the power engineer, and that the 
theoretical efficiency of any ideal heat motor, of whatever design, 
and whether using steam or any other medium, depends ultimately 
upon the proportion of that capital transformed into its equivalent 
of mechanical energy. 

The thermal capital of a given mass is measured by its tempera- 
ture referred to absolute zero, or — 461 deg. Fah., and the 
efficiency of any ideal engine using the mass is determined by the 
ratio of the temperature fall_-thermal capital used--to the initial 
absolute temperature. When T equals the initial, and T’ the final 
absolute temperatures of use, this is expressed by the well-known 


equation : 
r= 


7 


Etficiency = 
It is the ratio of the part used—fall, or difference of temperature 
~-to the initial—capital—temperature. Graphically, it may be 
delineated thus : 
Upper temperature 


Temperature difference 


Temperature of rejection. or part used, 


(Climatically 
limited.) 


Absolute zero. 


The hydraulic analogue is a perfect turbine situated between an 
elevated water source and the sea. At the exact source leyel no 
power can be derived ; at the seaall can be used. At intermediate 
points the effective head is that above the turbine, and the propor- 
tion of that to the whole potential head, referred to sea-level, is 
the ratio of possible efficiency. It may be absolute if the turbine 
is at sea-level, or if the source is at an infinite height. Similarly, 
thermal efficiency may be absolute if the initial temperature is 
infinite, or if the final temperature is zero absolute. Of course, 
hoth extremes exist in theory only, but approximation to the latter 
is, in practice, easier than to the former. 
is examined in this connec- 


i 


If the fractional expression Sor 


tion, it will be observed that the denominator, T, is constant, 
whilst the enumerator, T — T’, is variable. If, then, 'T’ is varied 
by equal successive steps, a series in arithmetical progression 
results that may be typified by 4%, 1's, 7% +». 1%. Hence each 
ejual decrement —utilised —of temperature causes equal increments 
of efficiency if the initial temperature remains constant. 

The subjoined table shows the extreme desirability of utilising 
to the utmost the lowest temperature consistent with the climatic 
environment, and this is only possible by perfecting the condenser. 

Thermal efticiency in relation to the lower te mperature limit. 

Upper limit constant at 371° F. (= 160 gauge pounds of steam, nearly.) 
_hegerred to the duty when rejected at 212°, 





Lower tempera. | | Efficiency incre- 





ture. Deg. F. Differcnces. |ments. Percent. | Differences. 
140 45-27 | 
130 10 } 51-56 
120 | 10 57 +85 | 
110 | 10 64-14 } 
100 10 | 70-43 
90 10 | 76-72 | 
80 10 83-02 
70 | 10 | 89-31 








_Note.—At 412°, 140° and 70° the absolute thermal efficiencies are respec- 
tively -191, -218 and -362, Graphed, both temperature and efficiency 
are straight lines, 





PHYSICAL BASIS OF CONDENSATION. 

It is not necessary that this phase should be exhaustively 
treated, but it is essential that the line of thought underlying the 
actual experimental work should be comprehended, although those 
who so desire may confine their attention to the experimental 
section of the paper upon which the conclusions are based. 

Steam or gases alike are masses that were, at a previous period 
of their physical history, fluid. They differ from liquid in that 
energy has been imparted to them in such a manner that the mean 
free paths of the component molecules between collision have been 
extended ; as a consequence the volumes reserved by individual 
molecules have been increased, and, as a further consequence, the 
volume of the mass as a whole has enlarged. The rate of 
molecular motion is apparent as temperature, the rate of molecular 
bombardment upon unit area of the containing wall as pressure. 
Were steam contained in a vessel such that the molecules of that 
vessel completely restored to the steam molecules the energy of 
impact, then the steam energy would remain for ever imprisoned 
and potential, if radiation through space free from non-ponderable 
matter be excepted—and in relation to condenser wogk it may be 
eliminated. If the coefficient of restitution is imperfect—as it 
always is—then a portion of the internal energy of the steam 
passes to the molecules of the walls, and thence to an interlinked 
cooler environment furnishing an energy sink. 

Thus the original evaporation cycles is reversed. But in the 
case of each fluid that :nay become a recondensable vapour, or 
each vapour that may become a fluid, there is a sharp demarcation 
between the states. Given a vapour differing insensibly in 
temperature from that of its fluid at the same pressure, then it is 
at its critical point, and the slightest abstraction of internal energy 
through the walls of the containing vessel will determine the 
liquetaction of a portion, strictly in accordance with the energy 
transferred. Thus, in the case of pure saturated steam—that 1- 
steam ata critical point—in contact with an energy absorbing or 
cold surfave, the most intense volume change, where the latent 
heat is given up, or the molecular paths alter in extent from that 
traversed as steam to that traversed as water, is immediately at 
the surface. The rates of increase of the paths of the relatively 
great numbers of residual molecules at any instant is relatively 
insignificant, 

In the case of steam, given the energy sink, the chief limit to 
the rate of change is the time required for the internal energy 
existing as molecular motion in all directions to become, in part, 
energy of motion in one general direction of approach ; in respect 
to the walls, it is the transmitting capacity cf the molecules that 
is the thermal conductivity of the solid. 

‘* Permanent ” gases do not even remotely approximate to their 
critical point at condenser temperatures. There is no selective 
reduction of a portion of the molecular paths, but a general— 
although slight—reduction of all as a consequence of cooling, and 
the change is accompanied by a motion of approach negligible 
relatively to that of steam. 

Logically it follows that the condensation of pure steam, and of 
steam mixed with a permanent gas with which it does not combine 
chemically, is radically diverse. 

Steam progresses continuously towards the surface, where it 
becomes water, passing away in that dense state, almost without 
resistance, as drops or a gliding film. The inter-diffused gaseous 
molecules are impelled towards the same surface, but in that 
direction they cannot escape. 

Dalton and Graham’s laws of partial pressures and diffusion 


| make for homogeneity of mixture, but they are rigidly true only 





when the volume is statically constant ; here the conditions are 
dynamic. The result is ultimate equilibrium, but not homo- 
geneity. 

Since the steam condensation is chiefly evident in a thin lamina 
of minute thickness, at the condensing surface, it follows that, 
given a moderately rapid motion of general approach, then, although 
the gas may at frst be highly tenuous, a very slight retardation 
of diffusion may permit of an accumulation of molecules at that 
laminar focus of energy change when their impedence is a 
maximum. 

To qualitatively study some of these phenomena the author 
uses clcsed glass tubes containing bromine, both with and without 
air in the vapour space. The low boiling point, deep non-actinic 
colour of the vapour, and strong russet red of the condensed films, 
render it easy to follow the processes of diffusion and condensa- 
tion and photograph the results. 


Basis OF EXPERIMENTAL RESEARCH. 


Clearly the fundamental basis of investigation is a study of the 
retardation of diffusion of gases entrained in steam possessing 
motion of translation in space. 

The question when complicated by the conditions essential to 
practice is most complex, and it did not appear that there. were 
sufficient data to permit of mathematical solution, therefore it was 
determined to investigate the various phenomena experimentally. 
This was found to entail a very considerable amount of work before 
non-essentials could be eliminated. 

Quantitative records to be reasonably accurate require that the 
exact temperatures and partial pressures of the steam and gases, 
the temperature and mass of the cooling water, and the condensing 
superficies shall be known and shall be constant, or variable at will. 
The rate of metallic thermal transmission, gaseous solution in 
fluid, gaseous thermal conductivity, and other matters must either 
be determined or eliminated. 

It is hopeless to expect that these requirements dan be met by 
experiments upon condensers in actual use, although such tests 
have great value in other directions. It was decided to deal with 
the matter on a scale that permitted the omission of non-essentials 
whilst retaining in isolated form those functions approximating as 
closely as possible to the essentials. After considerable tentative 
work, necessitating some hundreds of tests, the author rested in 
the construction and methods to be described. 

The experimenter should in a matter of this nature possess pre- 
viously-acquired manipulative skill-——especially in thermometry— 
and should familiarise himself with his apparatus until that mani- 
pulation becomes instinctive and sure. 

No attempt has been made to deal with abnormal states of scale 
or oil films. In practice such uncertain, possible conditions are met 
by a large excess of surface at enhanced cost. Higher future effi- 
ciency of standard plants should raise the ideals, and, even by a 
purely imitative process, minor plants should be improved in these 
respects, 

Essential conditions.—With a finite condensing surface, and a 
constant rate of flow of cooling water over that surface, the water 
temperature increment is the basis of the relations sought. To 
enable the information to be gleaned, and the variations to be 
codified, the following experimental conditions must be attain- 
able :— 

(a) Partial vacua within the range of probable condenser 
practice. 

(b) Any relation of steam to gas partial vacua. 

(c) The various constants not to be affected by the progress 
of the experiment. 

(d) Temperatures and pressures to be controllable with con- 
siderable exactness, 

(e) Constant flow of cooling water at a pre-determined rate 
and temperature, 

(f) The temperature of flow to be determinable at points 
intermediate between the initial and final. 


APPARATUS, 

Generation of steam in a vessel distinct from the condenser is 
inadmissible when vapour mixtures are in question, The equiva- 
lent of an indefinitely great vaporous atmosphere of constant com- 
position is required. If a separate boiler is used, whatever. the 
original composition of the mixture, the continual unidirectional 
flow of the steam will cause a varying and unknowable concentra- 








tion in the condenser. If the condensed water accumulates, the 
condenser volume and -vapeur distribution will vary; if drawn 
off, a complication of apparatus follows, with great danger of air 
admission ; further, absorbed gases will be withdrawn in aqueous 
solution to’an appreciable amount during a long series of tests, 

In the apparatus before the Institute, and illustrated by Fig. 2, 
the condensing tubes pass through the steam space of a boiler, and 
constancy of the condition of the mixture is practically complete. 

Contarning vess 1.—Length, about 3ft.; diameter, 74in.; No. 19 
B.W.G. galvanised sheet steel, strengthened by one central ring 
of lin. by jin. steel. Intentionally made light, in order that 
temperature lag may be minimised. The joints are folded, 
soldered, and tarred. This must be carefully done ; it is most 
difficult to completely exclude leakage ; solder alone will not do so. 
By leakage is meant the admission of sufficient air to reduce the 
mercury gauge level, say, y;in. in twenty-four hours. 

At either end there is an axial opening, glazed for observation 
by slightly taper glass plugs with polished plane faces. The plugs 
are cores cut from #in. polished plate glass by a rotating brass 
wbe and 70-hole_carborundum ; the joints are made tight by 








Fig. 2.—General Arrangement of Condensing Apparatus. 
Notsr.—In actual use the constant flow apparatus is placed at a higher 
level. 


sleeves of pure rubber tube, smeared with melted rubber, and 
then inserted with the plugs in slightly conical brass tubulatures. 
A small stop-cock, with a jin. shank, screwed into an opening in 
the shell, is the only other non-positive sealing, and this is enclosed 
in a vessel of water to prevent air ingress. Connection is made to 
the gauges, &c., by sound new thick-walled rubber tubes of ,);in. 
internal and jin. external diameter. 

Heating arrangements.—In the first types of apparatus boiling 
was effected by steam passed through internal tubes, the intention 
being to measure the steam condensed. It was found that 
numerous corrections and adjustments rendered an apparently 
simple system uncertain, subsequently heating by gas was adopted, 
and is quite efficacious. A horizontal mixed air and gas tube of 
l4in. diameter extends beneath the whole length of the containing 
vessel ; it is perforated by sixty apertures in two rows ; each jet is 
din. diameter. The temperature is adjusted and maintained con- 
stant by varying the gas by a stop-cock with a pointer attachment 
traversing a graduated quadrant. This, with a pressure regulator 
in the service supply, is sufficient to ensure constancy to 7°. Gas 
up to 45 cubic feet per hour is necessary. 

Condensing tubes.—There are two of these connected in series. 
Each is a little more than 3ft. long; the total effective length 
is, therefore, rather more than 6ft., the external surface ex 
to the vapour is exactly one square foot. The external diameter 
is about 2in., the thickness is -018in., and the sectional area of the 
bore is -26 of 1 square inch. 

The tubes are hard, mandril-drawn brass; the surface is a draw- 
plate one, clean and smooth, but not polished in any way. The 
thermal conductivity depends upon the thickness, chemical com- 
position, and physical state of the material of the tube, and the 
temperature and mass of the flow. To avoid the difficulty and 
uncertainty of determining some of these factors, the whole were 
conjointly dealt with by passing water at 32 deg. from melting ice 
at the rate of 5lb. per minute through a piece of tube cut from 
the same length as the main tube, and surrounded by pure steam 
at 212° Fah. 

The short tube was ,';th of the length of the condensing tubes, 
and exposed ,',th of 1 square foot of cooling surface. 67 B.T.U.’s 
were transmitted per minute, and this supplies the basis for com- 
parison for other metals and states. 

At each foot of effective length a perpendicular branch tube 
penetrates—except terminals—through the steam space and shell. 
Through these a small-bulbed thermometer can be inserted through 
a cork jacket into the main tubes, in order that intermediate tem- 
peratures can be ascertained. Long cork plugs, flush with the 
tube bore, close the openings when not in use. 

Constant flow apparatus.—It is necesssary that the rate of flow 
shall be adjustable, and. that it shall be accurately measurable. 
The constant flow apparatus—Fig. 2—was devised to this end and 
answers perfectly. 

It consists of a vertical tube, closed at the bottom, into which 
an excess of water is delivered by a perforated tube ina non- 
eddying manner ; the excess escapes over the upper lip. A stop- 
cock with carefully polished ports, together with a long pointer 
and graduated arc, allows definite flows to be drawn off and 
discharged into a second tube connected with the condensing 
apparatus. The graduations were made at each 241b. per minute, 
from 2}1b. to 201b., and were carefully and repeatedly calibrated 
by weighing the discharges during 10 to 60 minutes. 

Vacuum gauges.—Various types were tried ; the difficulty is the 
deposition of condensed vapour. Closed U gauges—barometer 
and gauge combined—give direct readings. but soon lose accuracy 
from the creeping of the water film into the Torricellian space. To 
substitute a known for this unknown variable; water was intro- 
duced in excess, also a large chamber containing a perfect water 
vapour vacuum was attached, and the corrections for temperature 
made. . Ultimately a simple open. U gauge, shown in Fig. 2, was 
adopted. No capillary correction is necessary, and with thin glass 
parallax is negligible. The mercury must be pure. 

Bavometer.—The form of gauge used requires the use of a com- 

parison barometer. In order that the readings shall be true, the 
tube is filled with pure mercury, and this was boiled thoroughly in 
lace, 
' Thermometers.—These were carefully checked against-a reference 
instrument itself compared with instruments Certified’ by the 
Imperial German Testing Laboratory. The Victorian Govern- 
ment Astronomer—Mr. P. Baracchi—also kindly compared one of 
the instruments with one of his standards. 

Note.—Purchased instruments can only be regarded as arbitrary 
and, perhaps, irregular scales until the necessary corrections have 
been ascertained by comparison with an assured standard or gas 
thermometer. They may be very considerably in error from a 
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number of causes; so also may barometers. The only security is 
to construct or calibrate them personally or supervise the work, 
unless the investigator can obtain them direct from a maker of 
repute, together with a certificate of performance. 

METHOD oF USE, 

The vacuum.—The stop-cock is removed, and the shell filled to 
the upper level of the observation window with pure water. The 
stop-cock is again inserted, the air pumped out by an ordinary air 
pump or syringe to about lin. mercury pressure, the gas jets lit, 
and the water heated until the gauge or thermometer indicates a 
positive pressure, then the stop-cock is removed and the steam 
allowed to escape at about 2 1b. to the square inch, until the water 
level has fallen to the lower edge of the observation opening. The 
stop-cock is then replaced, a partially perforated rubber cork 
placed upon the exposed shank, the whole covered with water, and 
the gas turned off. When cool, an almost perfect water vapour 
partial vacuum will result, in which the water readily boils at 
70° Fah. Water may be drawn into the vacuum atany subsequent 
period, but when this is done boiling must be again resorted to, as 
described, to drive off air held in solution. The routine must also 
be repeated when it is requisite to eject air or gas which may have 
entered or been added. It is well to prevent, as far as possible, 
the access of full atmospheric pressure to the water surface. The 
water shouli be under vacuum between experiments. 

Added gas.—This may be drawn through a capillary tube of 
about ;};in. bore, attached to a rubber tube with pinch cock, con- 
nected toa branch in the gauge system, and the amount determined 
by gauge readings. 

Or, without reference to the gauge, measured quantities of air 
may be drawn from a graduated vertical burette with the -lower 
end immersed in water. The partial pressure is computed from 
the known volume, remembering that in this connection the steam 
behaves as a perfect vacuum. 

A third method—that preferred—is to insert a capacity in the 
gauge circuit so that a known volume—‘.e., that of capacity, gauge 
and tubes—can be drawn in, and the result checked against the 
gauge reading. 

The advantages of the direct addition methods are their 
certainty, and that they can be made irrespective of condenser 
temperature corrections, which may be considerable, due to the 
presenée of hotter or colder water in contact with the vapour. 
This should be specially remembered when testing actual con- 
densers. Minor corrections may be required for the atmospheric 
condition of the gas admitted. 

Determining the gas pressure by gauge.—The detail of the gauge, 
Fig. 2, is self-explanatory. The measuring rod is graduated in 
inches, carries at its lower extremity a fixed index, slides in a 
socket, and upon it there slides an adjustable index with a short 
scale attached. The indexes are adjusted to the upper and lower 
mercury levels—the glass tube is thin to minimise parallax—and 
the difference read off. 

The gauge reading is subtracted from the barometer reading at 
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the time. The difference is the absolute pressure exercised by the 


vapour in the condenser ; it may be wholly due to water vapour, | 


or partially to gas. 


By Dalton’s law the presence of gas does nut affect the pressure | 


of steam also, or previously, present, and ¢/ce versé, Each com- 
ponent is to the other as a vacuum, and the total pressure is the 
sum of the partial pressures. 


difference, if any, is the pressure of gas present. 


There is one warning that must be most explicitly given to the | 


prospective investigator: Dalton’s law is true only when the 
temperatures of the apparatus, the vapour and the water are in 
equilibrium. The point appears to have escaped notice in those 
works that the author has perused. 
Here is an illustrative experiment, in which, owing to the pro- 

gress of condensation, the conditions are not static. 

Air present, by measure and gauge, at 

Water temperature .. .. .. .. «- 

Vapour temperature .. .. .. 


Difference .. 
ONE is on at SS He 


Difference of barometer and gauge os 
Partial pressure due to steam at 130-0" = .. 


Apparent partial pressure of air 


Pressure of steam at 130-5°=.. 1. 4. oe 


Apparent (impossible) minus pressure of air 


Pressure of steam at 134-7" 4... 
\pparent pressure of air .. .. .. 


Air again found by gauge at 70” = oo se ef 
All parts in equilibrium. 

Dalton’s law was also found, experimentally, to hold at other 
and higher temperatures, provided there was complete equilibrium. 
The erroneous results that may be arrived at in actual practice are 
sufficiently obvious. 

It will also be noted that the law that a saturated vapour and 
its fluid in contact are at the same temperature ceases to be 
invariably true when gas is present. 

Determinations by the gauge method must be at a complete 
equilibrium of temperature, and should be at the lowest tempera- 
ture conveniently attainable, since then the ratio of gas pressure 
to steam pressure is highest. 

The gauge and connections are exhausted by syringe before 
coupling finally to the condenser, and during prolonged tests they 
are disengaged and the stop-cock sealed as previously described, 
as air will pass through the pores of the rubber tube. The gauge 
should be lightly tapped during a reading. 

Walter flow.—Assuming that the condenser contains a vapour 
mixture of the desired composition and temperature, the cooling 
water is permitted to circulate and the gas flames manipulated to 
maintain the temperature constant. The admission of air into the 
cooling current, especially at low rates of flow, must be guarded 
against by suitably constricting the discharge. Temperature 
differences are then recorded. 

Plotting data.—The readings were to 5° F., and joo” mer- 
cury, the aim was final accuracy within }° and ;3,”. Very 


* Regnault’s tables, for instance. 





Steam pressures for all temperatures | 
within condenser range have been most carefully computed,* there- | 
fore if the pressure due to steam at the given temperature be | 
deducted from the absolute pressure, found as described, the | 





many tests were made. Those not concordant were rejected, 
as it was held that the mean of diverse tests differing from, 
sibly, different causes, would have less value than good 
individual tests not thus smoothed. Flexible or plastic splines 
are better than French curves in the actual draughting work. 
There is a tendency with set curves to slightly adapt the line to 
the templet, and not the converse. 
RESULTs, 
These may be classified thus :— 
, { Air admixture. 
Vapour \ Temperature. 
Tube lengths or temperature grades, 
{ Rate of flow. 
Cooling water 5 Initial temperature. 
Final temperature. 
Typical cases in each division will be given. 
VapouR: SIMPLE AND COMPOUND. 

To determine the effect of air admixture two distinct methods 
were put into practice, and the results compared. In the first 
pure, or nearly pure, steam was condensed at temperatures 
varying from 70° to 140°, at 10° intervals. The tests were fixed 
point observation, not running readings. Then the mixture was 
varied by adding air, and the process repeated. 

In the second method the condenser was maintained at con- 
stant temperature, whilst the air in the mixture was varied by 
definite increments. The process was repeated at various tem- 
peratures. 

In both series the cooling water flowed at the constant rate of 
10 Ib. per m., and the cooling surface was 1 square foot. All 
matters were in equilibrium before a record was made. 

The results of a set of tests by the first and second methods are 
plotted, and the stations connected by curves, in Figs. 3 and 4 
respectively. 

The curves are interrelated. The curves in either figure corre- 
spond to the ordinates in the other; the distinctive mark (dot or 
cross) of either transferred to the other shows the approximation 
of the results, and this is sufficiently close to indicate that there is 
practically no serious cause of error existent. 

In both figures the perpendicular ordinates measure increment 
of the cooling water temperature ; in Fig. 3 the divisions of the 
base are vapour temperatures ; in Fig. 4, air partial pressures. 

Discussion of the vesults—The air partial pressures are reduced 
to 70°, therefore at all other temperatures the ratio will be 
different, but finite. The reduction then required is as follows : 

531° absolute : absolute temp. at x” :: pressure at 70° : 
pressure at». 

The correction for variation of specific heat of the cooling water 
is negligible. 

The correction when the temperature differences are not 
measured from the same initial temperature will be appar2nt when 
“tube length ” has been considered. 

With nearly air-free steam the line—A, Fig. 3—of temperature 
increment, or efficiency of surface, is nearly straight when the 
vapour temperature increments are equal. The slight curvature 
at the lower limb of (A) is due to traces of air; it increases with 
each addition, although not in direct proportion, 7/de curves B...F. 

With constant flow and surface and pure steam, temperature 
increment of the cooling water is in a constant ratio to the tem- 
perature increment of the steam, at least to a first approximation. 

Corollary I.—The rise in water temperature is proportionate to 
the initial steam and water differences of temperature. 

Corollary IIl.—Each decrement of condenser temperature _re- 
quires a proportionate increment of cooling surface.* The 
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Air Effects; Temperature Constant, Air Mass Varied. 


ordinates to any of the curves measure the relative efficiency of 
unit area of cooling surface under the conditions premised. Since 
the partial air pressures increase much less rapidly than steam 
pressures as the temperature rises, the curves of mixtures tend 
to straighten to a greater inclination, implying an increased 
efficiency. The law relating to added gas (or air) is not clear ; 
it may be simple, but the problem is involved. The writer has 
not succeeded in formulating a satisfying equation, therefore the 
data has been plotted in such manner that they can be utilised 
pending the dixcovery of the law. 


(To be continued.) 








CIVIL AND MECHANICAL ENGINEERS’ SoctETy.—Visit will be 
paid to the Metropolitan Water Board’s new works at Honor Oak, 
on Saturday, July 21st, 1906. Members to assemble at the works 
gate at the end of Marmora-road, at 3 p.m. sharp. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.— Western Counties District ——' will be held at 
Trowbridge and Devizes on Saturday, the 21st day of July, 1906. 
The members will assemble at the Town Hall at 11 a.m., and after 
the transaction of some business the new sewage outfall works, 
including pumping station and double contact beds, will be in- 
spected. In the afternoon papers on ‘‘ Municipal Work in Trow- 
bridge” and ‘‘ Trowbridge Sewage Outfall Works” will be dis- 
cussed, and after that again the Devizes sewage outfall works will 
be visited. 

Society oF ENGINEERS.—A very interesting visit was made by the 
members of the Society of Engineers, on Wednesday, July 18th, 
to the Hastings new waterworks at Brede, and the inclined pas- 
sengerliftat East Hill, Hastings. In 1890 the Brede Valley waschosen 
by Mr. Palmer, the waterworks engineer to the Corporation, for put- 
ting downsome experimental boringsand wells, and it wasafterwards 
decided to put down permanent works in this valley. There are 
three wells, each 9ft. diameter, and lined with cast iron cylinders 
to a depth of 60ft. below the ground surface. From that point to 
the bottom they are lined with 9in. brickwork in Portland cement 
mortar. The pumping machinery comprises two sets of engines, 
each capable of delivering 80, gallons of water per hour to a 
vertical height of 515ft. through a 16in. main. The quantity of 
water obtainable from the works already undertaken is sufficient 
for present requirements, but provision has been made for future 
extension. The East Hill nger lift was designed to facilitate 
transit from East Hill to Old Hastings—a height of 300ft. The 
lift is of the water balanced type. The track is 22ft. wide, and is 
laid at an inclination of 1 in 14, the length of the incline being 
267ft. The upper station is 160ft. above the lower station, and the 
machinery is placed below the latter. ‘There are two cars, each of 
which is capable of carrying twenty passengers, or a weight equal 
tolton. The water tank under each car is of sufficient capacity 
to work the lift when the up car is full and the down car empty. 
The journey of 267ft. is performed in 14 minutes. 


See ‘Tube Length.” 





* Provided the tube length is constant. 








THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Iron Trade. 


THE reduction in marked bars of 10s. per ton, bringing 
the price down to £8 103., announced a week ago, is confirmed the 
week. Taking a reasonable view of the market, however, therg is 
nothing in the reduction which should communicate weakness to 
other sections. The conditions which influence marked bars are 
singular, and other departments of the market should act quite 
independently. Unmarked bars are £6 5s. to £6 10s.: North 
Staffordshire bars, 7 2s, 6d. to £7 5s.; hoops, £7 15s.; and gas 
strip, £6 12s, 6d. to £6 15s, perton. There isa little more business 
stirring than has recently ees the case in strip iron, and last 
week’s Association decision to make no change in the price jx 
generally approved. Sheet ironmakers are doing a very good 
trade. Orders, however, are not coming to hand quite so freely 
as recently. Prices are well maintained at £8 to £8 2s. 6d. for 
black iron doubles, and £12 10s, to £12 12s, 6d. and on to £12 Ls 
for galvanised corrugated sheets of 24 w.g. : 


Ironfoundry. 

Wire continues to be in a strong position, and the local 
mills are very well off for work. The same is true of foundries 
which, for some reason, have entirely escaped the depression jn 
the finished iron trade. Several of the local foundry and engineer. 
ing establishments have lately modernised or extended their 
establishments for a larger output. 


British Works imAmerica. 

The firm of W. and T, Avery, Limited, has made known 
further particulars of its scheme for establishing a branch factory 
at Milwaukee, America, The formation of the American company 
is declared to be only the first of a series of manufacturing 
branches in other highly-protected countries. The decision to 
erect the American works was arrived at after the General Elec. 
tion, and upon the invitation of American customers, who wrote 
that ‘‘ the shortest cut to solve the tariff difficulty in respect, at 
any rate, of America is to establish works on the spot.” 


Birmingham Gun Trade. 

The conference of the Birmingham gun trade to attempt 
an agreement for the differential marking of foreign guns or ritles 
has not proved more successful than previous similar attempts, 
The gunmakers proper were willing to go a considerable distance 
in the direction of differential marking which would clearly indi- 
cate the origin of the guns that pass through the Birmingham test, 
but the barrel makers desired the distinction to be made at a much 
earlier stage of manufacture. These last maintained their position 
so strongly that agreement was impossible, and another attempt to 
prevent the abuse of the Birmingham gunproof mark has failed, 


Quiet Trade. 

At a meeting of unionist nut and bolt and rivet makers at 
Blackheath, near Birmingham, the men’s secretary reported that 
reductions in rivet makers’ wages had been enforced during the 
last few months of 10 per cent. and 15 per cent. He had now 
waited upon all the principal employers in the trade, and only 
three had declined to pay the list of prices adopted last August. 
It was hoped, therefore, that a reform would take place. 


Amalgamated Society of Brassworkers. 
Trouble threatens in connection with the Amalgamated 
Society of Brassworkers, of which Birmingham is the head centre, 
unless a wages dispute which has arisen at Halifax is settled. It 
seems that a firm in that town recently required an increased out- 
ut of castings per day in return for improvements which had been 
introduced to facilitate production. The men have opposed the 
claim, and have now obtained the sanction of the society to strike 
unless a settlement is effected. The society state that they are 
negotiating with the Halifax firm with the view of finding a solu- 
tion. 


Road Maintenance and Motor Traffic. 

The county engineers of Warwickshire, Worcestershire, 
and Staffordshire continue to be much disturbed at the enormously 
increased cost of road maintenance resulting from motor traffic. 
In Warwickshire there are 460 miles of roads, and the cost of 
ordinary maintenance last year worked out at rather more than 
£63 per mile. This year there will be a further increase in cost of 
10 per cent. Yet ten years ago the cost was only £50 per mile. 
In Worcestershire the average maintenance six years ago was £04 
per nile, and at the present time it has gone up to £86. From 
the time that a fairly high standard of efficiency was attained the 
yearly advances in cost have been from £3 to £4 per mile. Over a 
macadam road in Birmingham the cost of maintenance has risen 
30 per cent. where motor omnibus traffic occurs. This year the 
Warwickshire County Council have been experimenting beyond 
Stonebridge, where the motor traffic ix said to be heavier than in 
any other part of the Midlands, with a variety of materials. The 
result is now declared to be that the ordinary macadam sections 
showed signs of wear within a couple of months, The suction of 
the rubber wheels loosened the “ binding,” thus creating dust, and 
a central track was visible. But a new road-making substance of 
blast furnace slag and tar was unaffected, and ultimately became 
a solid mass. Little dust is given off, though a slippery condition 
has to be provided against. 








* NOTES FROM LANCASHIRE, 
From our own Correspondents.) 


MANCHESTER, July 1th. 
Condition of Labour. 

Se far as can be ascertained, the position as regards 
employment in the engineering trades is well maintained. In 
textile machine making overtime is being largely worked in Oldham 
and other centres, while the machine tool and similar industries in 
the Manchester district are most active, and employment is much 
better than it was at the corresponding period of last year, good as 
it then was, 


Pig Iron. 

July is passing away with its customary quietness in the 
trade in pig iron, which is very limited in character. Both makers 
and merchants are, however, hopeful that with the autumn a better 
state of things will set in. Stress is laid on the fact that warrants 
have stiffened again, and that the demand for shipment is growing, 
and there is a corresponding decrease in iron in public stores. Be 
that as it may, we found no change to note on the Manchester 
Iron Change on Tuesday, and quotations remain as under 
noted, 


Finished Iron. 
Bars remain somewhat weak, but in other departments 4 
fairly good trade is passing, 


Steel and Steel Products. 

In the absence of German competition prices of billets are 
well maintained. The demand for plates is also good, and agents 
report that orders on the books will keep the works going in almost’ 
every department for some time to come, 
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Copper: 

Raw copper was firmer, but there were few changes to note 
in the prices of the manufactured article. If anything, they were 
in buyers’ favour, and occasionally all descriptions of tubes were 
about 41. per Ib. lower. Sheet lead dull and unchanged. 

Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
56s. to 56s. 6d.; Derb shire, 56s. 6d. to 57s.; Staffordshire, 55s. ; 
Middlesbrough, open brands, 593, 4d, to 59s. 8d. Scotch : Gart- 
sherric, 63s. 6d.; Glengarnock, 61s.; Eglinton, 60s. 9d.; Dal- 
mellington, 583. 6d. to 59s,, delivered Manchester. West Coast 
hematite, 65s, 6d., f.0.t. ; East Coast ditto, 65s. 6d. to 66s., f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 61s. 6d.; Glengarnock, 
593.; [zglinton, 58s. 6d. to 58s. 9d.; Dalmellington, 58s. 6d. to 
59s, Delivered Preston: Gartsherrie, 62s. 6d.; Glengarnock, 60s. ; 
Kelinton, 593. 6d. to 593. 9d.; Dalmellington, 59s. 6d. to 60s. 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d. ; sheets, £8 7s. 6d. 
to £8 lus. 6d. Steel: Bars, £7 5s. ; hoops, £7 15s.; boiler plates, 
official, £8 12s. 6d.; plates for tank, girder, and bridge work, 
7 7s. 6d. to £7 12s. 6d.; English billets, £5 to £5 10s.; sheets, 
£8 17s. 6d. Copper: Sheets, £94 per ton ; seamless copper tubes, 
lljd. to 11#d.; seamless brass tubes, 9d.; brazed ditto, 10}d.; 
rolled brass, 8}d.; brass wire, 84d. to 84d. per lb. Sheet lead, 
£19 10s. per ton. 


The Lancashire Coal Trade. 
With the single exception of slack and other engine fuel, 
a state of stagnation prevailed on the Manchester Coal Exchange 
on Tuesday. The demand for house coal is smaller than usual, 
and on shipping account it is of a most moderate character. 
Freight, we are informed, are very difficult to fix. Quotations of 
last week are again repeated, 


BARROW-IN-FURNEsSS, Thursday, 19th. 


Hematites. 

There are further indications this week of the weaker 
tendency in the hematite iron trade. One of the six furnaces at 
the Barrow Steel Works has been put out of blast. These six 
furnaces have been uninterruptedly working night and day for ten 
months, and they may be regarded as the maximum number of 
furnaces which can be employed at Barrow under present condi- 
tions, the yield from these furnaces being greater than from ten or 
twelve furnaces ten or fifteen years ago. This reduction in output 
will probably take place at other works in the district, and espe- 
cially at those works which serve the requirements of steel makers. 
There is not so much doing in the open market. Makers are sell- 
ing iron at 65s. to 66s, per ton net f.o.b, Warrant iron is at 
63s. fd. net cash sellers. buyers 3d. less, Stocks remained un- 
altered at 72,839 tons. There is some prospect of further orders 
from America, but this, to some extent, depends on the capacity 
of American makers to cope with their own demand. Iron ore is 
in good demand locally, but the demand for foreign sorts has 
fallen off somewhat. Prizes remain steady at 15s. for native sorts 
net at mines and 19s, for foreign ores at West Coast ports. 


Steel 

The new business doing in the steel trade does not afford 
much hope of briskness in the early future, althouzh at the 
moment the rail mills and the plate mills are fully employed night 
and day. The fact of the matter is that makers are not sold 
forward, and there is no spirit in the market to do more business 
than will cover immediate requirements. It is thought in some 
quarters that a better demand would arise if prices were lower. 
Heavy rails are at £6 5s. per ton net f.o.b. Ship plates are at 
{7 5s. per ton net cash. In merchant very little has been done of 
late, Steel foundries are only halfemployed. Non-chilled castings 
are in good demand, 


Shipbuilding and Engineering. 

There is nothing new to report in the shipbuilding trade, 
and orders are evidently difficult to get. Builders are, however, 
negotiating some new business which is expected will soon be 
realised. ‘They are, indeed, within measurable distance of having 
their yards clear of work. Vickers, Sons and Maxim have now on 
the stocks only the Russian cruiser Rurik, a Canadian ice-breaker, 
and « Peruvian cruiser, all of which will be launched in the 
autumn. They have also in hand some dozen submarines for the 
British Admiralty. Engineers are only busy in the gun-mounting 
department. 


Shipping and Coal. 

The shipping trade is moderately employed. The 
exports of iron and steel last Week reached 13,963 tons, an increase 
of 115 tons on the corresponding week of last year, and the 
aggregate shipments this year have reached 429,295 tons, a 
decrease of 22,356 tons on the corresponding period of last year. 
Coal and coke show an easier market and a weaker tone in prices. 





THE SHEFFIELD DISTRICT. 
(From our cen Correspondent.) 
House Coal. 

ALTHOUGH the conditions of the coal trade generally, 
taking all its departments, is not to be complained of considering 
the season of the year, the demand for domestic fuel is far from 
being equal to the output, and stocks are accumulating on the pit 
banks. his is inevitable, owing to the thick seam house coal and 
steam qualities being obtained from similar seams. The call for 
the London, southern, and eastern counties’ markets is very light, 
and local requirements are in sympathy. House coal, in secondary 
descriptions, is being forwarded in considerable weights to several 
West Riding centres of consumption, where it is disposed of at 
keenly competitive rates. While quoted rates remain very much 
as previously given, prices on list are not rigidly adhered to, more 
especially when large orders are offered. Silkstone coal, owing to 
the limited production, maintains its value fairly well, the best 
making from 10s. 9d. to 11s. per ton ; other descriptions from 
about 9s, per ton. Barnsley first quality ‘‘ softs” are at 9s. to 
9s. 3d. per ton; lower sorts about 8s. per ton in owners’ 
wagons at the pits. 


The Steam Coal Trade. - 

The remarkably brisk business in steam fuel continues to 
be the dominant feature in the coalfield. Not only is the weight 
taken to Hull for shipment steadily increasing, but the require- 
ments of the steam fishing fleets get heavier, and the quantities 
consumed in the local works and adjoining manufacturing districts 
show no indication of diminution. From Grimsby there is likewise 
being shipped a heavy tonnage of South Yorkshire hards, these 
going to other ports as well as the Baltic. Values are easily main- 
tained at late rates owing to the exceptional request, 8s, 6d. per 
ton being obtained in most instances for shipment as well as for 
railway purposes. Secondary qualities are available in some 
instances at the pits at 8s. 3d. per ton. The gratifying figures 
shown in the official return of coal exports from Hull for June are 
likely to be maintained by those of the current month, judging by 
the particulars of business so far as it has gone. For the week 
ended 10th July last, the weight shipped from Hull was 77,212 
tons, compared with 29,932 tons for the corresponding week of 
1905. From Grimsby for the week ended 13th July the weight, 
on the other hand, exhibits a slight decrease on July of last year, 
the respective figures—including coastwise destination—being 
33,469 tons and 34,196 tons. District coalowners state that there 


are considerable inquiries from foreign markets for shipment to 
follow the removal of the coal tax. . 





Coking Slack, Smudge, and Coke. 


The condition of affairs in these departments is pretty 
much as already reported, The increasing by-product ovens main- 
tain an active demand for coking slack and smudge. Although 
the supplies are large, through the pits working so well, late rates 
are satisfactorily sustained. Good samples are at 4s. to 4s. 6d. 
per ton. The business in ordinary slack and stnudge for steam 
generating purposes is firm, there being an excellent demand from 
Lancashire cotton and Yorkshire woollen and other localities. 
The best qvalities find a ready market at 3s. 6d. to 4s, per ton at 
the pits. A similar report is given of coke, which, despite the 
heavy output, is in good request, with a leaning towards better 
values, in consequence of advances on the North-East Coast. 
Good ordinary smelting coke is quoted at 11s, to 11s. 6d. per ton ; 
washed samples, 9d. to 1s. per ton higher. North Lincolnshire, 
Derbyshire, Leicestershire, and similar localities are ordering very 
freely, as they have been doing for a considerable time now. 


The Iron Market. 

Business keeps fairly steady in nearly all classes of pig 
iron. No briskness in buying is reported in any direction, require- 
ments being no doubt covered for the immediate future. ema- 
tites are quoted at rates which show no recovery of the slight 
weakness reported last week, West Coast standing at 74s. to 75s. 
per ton, and East Coast at 71s. 6d. to 72s. 6d. per ton, both less 
24 per cent. at Sheffield and Rotherham. Lincolnshire, No. 3 
foundry, remains at 54s. per ton; Lincolnshire, No. 4 forge, 51s. 
per ton; Lincolnshire, No. 5 mottled, white, and basic, 55s. per 
ton. A rather weaker feeling is stated to be evident in regard to 
transactions. Derbyshire, No. 3 foundry, is quoted at 52s. 6d. 
per ton.; Derbyshire forge, 49s. 6d. per ton; bars, £7 10s.; 
sheets, £8 10s. to £8 15s. At the local foundries and ironworks 
business is stated to have eased off a little, and there is in several 
quarters a quieter feeling in the general run of work on district as 
well as distant account. 


Steel. 


Activity marks almost every department of the steel 
industry, the export demand having recently increased, more par- 
ticularly for special steels, with several important markets. The 
foreign call for crucible steel is considerably heavier than it was at 
the beginning of the year, and the B and Si manu- 
facturers are fully engaged. Supplies of Swedish material are now 
ample, owing to the season having been favourable for a much 
larger output. There has been a good deal of buying on United 
States a German account. Tool steel, in its various grades, is 
in brisk request, and the tilts, forges, and mills are in nearly every 
instance well employed, several of them being remarkably busy, 
with every prospect of continuing active for some time. 





The Heavy Industries. 

No change has to be reported in the heavy trades, taken 
all round. Manufacturers of military material are but indifferently 
employed on armour plates, and what is being done is almost 
entirely in the finishing stages. The armour-piercing projectile 
department could do with a good deal more work, and a definite 
announcement with regard to fresh foreign work may soon be 
expected. Railway material has of late been fairly well ordered 
for foreign and colonial markets, and it is pleasant to note that a 
considerable amount of work on home account has now been 
placed. The latter orders, however, are not large in any individual 
instance, although they are fairly numerous. The home railways 
are evidently restricting their orders to what is needed for re- 
jlenishing purposes, but the work, such as it is, is very welcome. 
see builders and repairers generally report that a steady busi- 
ness is doing, without anything in the nature of a pressure in any 
class of material. Marine castings and forgings are briskly called 
for, and a fair amount of activity exists in the miscellaneous work, 
including specialities for electric traction and accessories for elec- 
trical equipments. Boilermakers and repairers, who have been 
well employed for many months, are now having a less busy time. 
The engineering houses are generally doing a satisfactory business. 


The Lighter Industries. 

Several of the lighter tool and allied trades have been 
better employed of late, and one or two special manufacturing 
departments have also been brisker. In several of the silver, 
plating, and cutlery establishments, there are more cheerful reports 
of business, but anything like a general revival of activity is by ro 
means indicated at present. It is expected, however, that these 
trades will pick up both for home and foreign markets as the 
season advances. 


Agricultural Machinery and Implements. 

Local firms making a special feature of plough plates, 
reaper sections, and kindred parts of agricultural machines, report 
that business is much more satisfactory than appearances led them 
to anticipate a month or two ago. The prospects both in home and 
distant markets are brightening. Of the latter Canada is most 
encouraging, owing to the requirements of the very greatly 
increased area under cultivation this year. For farm implements, 
generally, in which a considerable number of firms, both in Sheffield 
and the surrounding districts, manufacture largely, there has been 
more work booked than for several seasons, and it is confidently 
expected that the trade, more especially in certain specialities, will 
be further improved. 








NORTH OF ENGLAND. 
(From vur own Correspondent.) 
Cleveland Pig Iron. 

BvuyiNG continues very slow, as is usual at this period of 
the year, but that does not weaken the prices, as producers are 
well supplied with orders, and are in sucha position that they need 
not press for further contracts. Speculation in Cleveland warrants 
is likewise quiet, the large holders thinking the waiting policy the 
best in present circumstances, for the general opinion is that the 
autumn trade will be as brisk as that of the spring was, and that 
prices will move up again. There is no reason to think that the 
best of the improvement has yet been experienced. Cleveland 
warrants have crept up slowly but steadily in value this week, and 
the best price of the month has been reached, but the range of 
quotations has been small—only 63d. between maximum and 
minimum. No. 3 Cleveland G.M.B. pig iron has been kept at 
50s. 6d. per ton all the week for prompt f.o.b. delivery, and thus 
is not so much above warrants as heretofore. No. 1 is at 52s., 
No. 4 foundry at 49s. 6d., No. 4 forge at 48s. 6d., mottled at 
18s, 3d., and white at 48s. The two lowest qualities have become 
rather scarce, and thus are relatively dearer than forge. 


Hematite Pig Iron. 

The hematite market in this district is dull, and prices 
are being forced down, chiefly by the successful competition of 
West Coast makers in the Sheffield market. Customers there who 
have hitherto bought almost exclusively East Coast hematite are 
now taking Cumberland iron because it is the cheaper, and pro- 
ducers on Teesside have been compelled to accept less. The lead- 
ing brands of East Coast hematite iron are still quoted at 65s, per 
ton for mixed numbers, but plenty of sales have been made at 
64s. 9d., and even 64s. 6d. is reported to have been taken. The 
Linthorpe-Dinsdale Smelting Company on Saturday blew in a 
third furnace at its Middleton Ironworks, near Darlington, and 
has now only one furnace idle there. The furnace will produce 
special pig iron, mainly spiegel. At its Linthorpe Ironworks, 

Sadiechostahs the number of furnaces working has been increased 
to four out of six built, Rubio ore is firm at from 19s, 6d, to 





19s, 9d. per ton, c.i.f. Tees, and is not likely to be less, for the 
Spanish mineowners are decidedly the masters of the situation. 
But consumers are buying little just now, as they have plenty 
ordered. 


Stocks of Cleveland Pig Iron. 


Connal’s continue to report declining stocks in their public 
stores, which was more than was expected, seeing that the con- 
sumption of Cleveland iron in Scotland has been reduced through 
the fair holidays in the Glasgow district. But the demand on 
oversea account increases, and there is really no falling off in the 
deliveries to Scotland. The Scotch founders have plenty of work, 
and are taking advantage of the holidays to accumulate a stock of 
Cleveland pig iron. The quantity of Cleveland pig iron held in 
Connal’s warrant store on 18th was 631,014 tons, a decrease this 
month of 10,357-tons. The stock consisted of 603,768 tons of 
No. 3; and 27,256 tons of other iron deliverable as standard. No 
other iron is now held in the warrant stores of this district. 


Exports of Pig Iron. 


It is a most satisfactory feature of the trade to see the 
exports of pig iron from the Cleveland district so active in July, 
which is usually a dull month. It is probable they will keep up 
all the month, and increase in the autumn ; indeed, the general 
idea is that they will in the autumn be as active as they were in the 
spring. The quantity shipped this month up to last night was 
72,103 tons, as against 80,420 tons last month ; 46,491 tons in 
July, 1905 ; 44,667 tons in July, 1904; and 45,337 tons in July, 
1903, all to 18th. The exports this month are far above a July 
average, and, indeed, are the briskest ever reported in July. 


Mauufactured Iron and Steel. 

Nearly all the manufacturers are well supplied with gon 
tracts, and statistics show that the production is larger than it has 
ever been before. It cannot be denied that just now consymers 
are slow about giving out further orders, but that does not tend to 
any weakening of prices, because producers have no need to, press 
for business, and there is the expectation that the demand will be 
active in the autumn. The dearth of fresh orders is not so great 
as it has of late been the fashion to report. Manufacturers have 
all the year been able to hold their own in prices, and not for years 
have the latter been so steady, scarcely a change being reported. 
The price of heavy steel rails is £6 5s.; of steel railway sleepers, 
£7 ; and of cast iron railway chairs, £3 15s., all net f.o.b.: and 
there is a fair demand for rails, but little for sleepers and chairs. 
Steel ship plates are at £7 ; iron ship plates, £7 5s. ; steel boiler 
plates, £8 ; steel ship angles, £6 12s. 6d.; steel engineering angles, 
£6 17s. 6d.; packing iron, £6; steel joists, £6 7s. 6d.; iron ship 
rivets, £7 17s. 6d.; steel bars, £7; iron bars, £7 5s. per ton, all 
less 24 per cent. f.o.t. Galvanised corrugated sheets are at 
£12 12s. 6d., less 4 per cent. f.o.t., 24 gauge, in bundles, and for 
these there is animproving demand, especially for the Far East and 
South Africa. The establishment of a zinc and spelter works on 
Teesside will be very advantageous for the galvanised sheet people. 
Heretofore they have had to depend largely upon supplies from 
Belgium, and, what is most curious, these supplies have been 
manufactured from ore which has been raised in the North-East of 
England, chiefly in the Alston district, and sent over to Belgium. 


Shipbuilding and Engineering. 


There is a tendency to exaggerate the dulness of the 
shipbuilding industry as far as the distribution of fresh orders is 
concerned. It is true that shipowners are not inclined to contract 
for more tramp steamers, for it would appear that there are 
already too many. On no other ground can one account for the 
wretched freights that rule with the export and import trade of 
the country the briskest ever known. But, nevertheless, orders 
are being given out quietly for regular lines of steamers. It is 
reported that the firm of Sir W. G. Armstrong, Whitworth and 
Co. has secured an order for three battleships for the Brazilian 
Government, each to cost 2 million sterling. A good deal of work 
in the way of repairing is going on. At Messrs. Robert Stephen- 
son and Co.’s new dock at Hebburn-on-Tyne, the Anglo-American 
Oil Company’s tanker Narragansett, of 13,000 tons deadweight, is 
undergoing repair, and several other vessels in the same fleet are 
to follow in turn. 


North-Eastern Railway Troubles. 

The decision of the Executive Committee of the Amal- 
gamated Society of Railway Servants to accept on behalf of the 
men the concessions agreed to by the joint representatives has not 
met with the approval of the railwaymen on Tyneside, where there 
is something like a revolt, because the executive rejected the men’s 
vote against agreeing to the concessions. At a mass meeting of 
the men held at Newcastle, where the proceedings were of a 
very stormy character, and where Mr, Richard Bell, the general 
secretary, attended, and was received in a very hostile manner, it 
was resolved that the railway men absolutely refused to be bound 
by the decision of the Executive Council, or the deputation 
recently having control of the all grades movement, owing to the 
unconstitutional methods adopted, and it was agreed to carry on 
the movement to secure time and a quarter for night duty, and 
2s, per week advance to those having less than 24s, per week. 


Hartlepool Engine Works. 


On Saturday about 100 members of the North-East Coast 
Association of Secretaries visited the Hartlepool Engine Works of 
Messrs. Richardsons, Westgarth and Co. These were started 
originally at Castle Eden about seventy years ago by the grand- 
father of the late Sir Thomas Richardson, and were transferred 
to their present site at Middleton, Hartlepool, in 1847, where coal 
wagons, locomotives, and colliery plant were produced. About 
the year 1854 the first miarine engines were built, 


Engineers’ Wages. 

The engineers of the North-East Coast have commenced 
an agitation for an advance of 2s. per week all round, which is 
hardly likely to be granted to them when it has become necessary 
to pay off a considerable number of the men at some of the works, 
owing to quieter trade. 


The Proposed Transporter Bridge on Teesside. 

The Middlesbrough Corporation, having successfully 
opposed the application in Parliament of a private company to 
construct a transporter bridge over the Tees, are now committed 
to improve the communication between Middlesbrough and Port 
Clarence. They have called in Mr. Arthur C. Pain, of London, to 
advise them, and his verdict is in favour of a transporter bridge. In 
his report he considered several methods, including an improved 
service of ferry boats, a swing bridge, a bascule bridge, and a 
drawbridge, but he dismissed all these as impracticable. Only two 
methods claimed serious consideration—a tunnel or a transporter 
bridge. A tunnel would cost £153,838, but he does not recom- 
mend it, on the score of expense. The transporter bridge would 
cost £67,195. Ifa Bill is applied for next November, and the 
necessary powers obtained in August, 1907, Mr. Pain is of opinion 
that the contract might be let in the early part of 1908, and the 
work completed in two years, 


Coal and Coke. 


_ The demand iu most branches is brisker than is usual 
at this season, and few collieries can supply coal for prompt 
delivery. Prices are, therefore, kept up, best steam at 10s. 6d. 
per ton f.o.b., and best gas at 10s. 3d. for early delivery. A good 
deal of coal from this district is being sent to the West Coast of 
South America, but a change has come over that trade in that 
the coals are now mostly sent by steamers, and sailing vessels are 
almost ousted from the trade. Up to within a few years ago 
nothing but sailers were employed for this trade, A good deal of 
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coking coal has been recently sold for export, and as a better price 
can be obtained for it for shipment than is paid for coking at 
home, less coke is being produced, and most of the sellers are ask- 
ing 17s. per ton for medium qualities delivered equal to the 
Middlesbrough furnaces, and not much can be had at 16s. 9d. 
Foundry coke is at 18s. 6d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Business. 

THERE is a complete stoppage of manufacturing industry 
in the Glasgow and surrounding districts in consequence of the 
annual trade holidays, which began towards the end of last week, 
and will in many instances extend over the coming week. The 
makers of iron, raw and manufactured, have generally good orders 
in hand, so that they will be well employed at the end of the 
holiday. It is impossible to see far ahead, but all present indica- 
tions point to a continnance of activity. Prices of raw materials 
have been moderating sor-ewhat just at a time when such a thing 
was required to stimulate fresh business, 


The Warrant Market. 

Glasgow pig iron warrant market closed on Thursday and 
did not re-open till Tuesday of this week. The business doing has 
been necessarily restricted. Cleveland warrants are quoted 
50s. 3d. cash and 59s. 6d. one month, while standard foundry pig 
iron is at 50s. 14d. per ton. The demand for hematite iron is poor 
at the moment, and Cumberland warrants are quoted 63s. 9d. per 
ton. The price of Scotch hematite is again 1s. lower, merchants 
oie 67s. 6d. per ton for delivery at the West of Scotland steel 
works. 


Output and Stocks of Pig Iron. 

A large proportion of the furnaces are on slack blast, and 
some are out altogether. This latter is the case at Dalmellington, 
where two hematite and two ordinary furnaces have been put out 
of blast. There are now 44 furnaces making hematite, 35 ordinary 
and 6 basic iron, the total of 85 thus in operation in Scotland com- 
paring with 89 last week, and 86 in the corresponding week of 
1905. Since last report the stock of pig iron in the Glasgow 
warrant stores has.been reduced 150 tons, and now consists of 
11,751 ordinary and 6650 tons standard foundry pigs. 


Prices ¢f Scotch Makers’ Iron. 

There is a slightly easier feeling in Scotch pigs, several 
brands being 6d. to ls. lower:—G.M.B., No. 1, is quoted at 
Glasgow 57s. 6d.; No. 3, 55s. 6d. ; Monkland, No. 1, 58s. ; No. 3, 
56s.; Carnbroe, No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 64s. 6d.; 
No. 3, 503. 6d.; Gartsherrie, No. 1, 65s.; No. 3, 60s.; Calder, No. 1, 
65s. 6d.; No. 3, 60s. 6d.; Langloan, No. 1, 68s.; No. 3, 63s.; 
Coltness, No. 1, 72s.; No. 3, 6ls.; Glengarnock at Ardrossan, 
No. 1, 65s.; No. 3,.60s.; Eglinton at Ardrossan or Troon, No. 1, 
60s.; No.3, 57s. 6d.; Dalmellington at Ayr, No.1, 61s. 6d.; No. 3, 
56s. 6d.; Shotts at Leith, No. 1, 65s. 9d.; No. 3, 60s. 9d.; 
Carron at Grangemouth, No. 1, 6ts. 6d.; No. 3, 61s. 6d. per 
ton. 


Shipments of Pig Iron. 

Theshipments of pig iron from Scottish ports in the past week 
amounted to 7015 tons, compared with 8482 tons in the correspond- 
ing week of last year, showing a decrease of 1467 tons. The total 
shipments from the beginning of the year to date have been 
a tons, being 2928 tons more than in the same period of 
1995. 


Finished Iron and Steel. 

There is little doing at the moment in finished goods, 
owing to the works being closed. Business was very active, how- 
ever, before the holidays, and at their close there will be plenty of 
work to keep the men in active employment. The malleable iron 
trade is in a healthier condition than usual, and the steel makers 
have good orders in hand for shipbuilding and other material. 


The Coal Trade. 

The past week’s shipments of coal from Scottish ports 
amounted to 269,668 tons, compared with 285,087 in the preceding 
week, and 247,765 in the corresponding week of last year. In con- 
sequence of the holidays, there is scarcely any business in coal for 
manufacturing purposes, and the household demand is quiet, 
prices of all kinds cf coal being practically unaltered. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

QUIETNESS continues the leading feature. Some degree 
of anxiety is shown with regard to prospects, and there is no ques- 
tion but that accumulations of coal are considerable in all parts of 
the district. The fact is that shippers have been so accustomed 
to large exports, that when only ten to fifteen steamers are 
despatched fears are awakened that a time of slackness is setting 
in. But quietness at this time of the year is an ordinary 
occurrence, followed not infrequently by a spurt in trade. On 
Saturday it was evident on ‘Change, Cardiff, and at docks, that 
times were dull, and the only cheerful men were the large 
exporters, who seem to absorb most of the business. On Tuesday 
the clearances were limited to twenty, with a tonnage of a little 
over 65,000 tons, a somewhat better return than on the previous day, 
when only twelve were cleared, with about 40,000 tons. Among 
foreign buyers Germany is the only one showing a falling off. 
During last week Swansea shipped 80,865 tons and Newport 75,830 
tons to foreign, and 17,405 tons to coastwise destinations. Port 
Talbot indicated a decrease, only despatching 35,306 tons, or a 
decline of 861 tons, as compared with the previous week. At 
Lianelly a better condition of business is being manifested in the 
coal trade, and an improved demand setting in, both for bitumin- 
ous and anthracite. The Caeglas Company has struck a new seam 
of — value, and extensions are going on in the Gwendraeth 
Valley. 


Latest Cardiff Reports, 
Mid-week, on ’Change, steam coal was reported as com- 


paratively torpid, and demand for all qualities inactive. Best steam | 


was 3d. less than last week ; drys quiet, but Monmouthshire a little 
better. Both steam and semi-bituminous small are easy. House 
coal quiet, pitwood declining. Latest quotations were :—Best 
steam, lis. 3d. to 15s. 9d.; best seconds, 14s. 6d. to 15s.; seconds, 


14s. to 14s, 3d.; dry, 12s. 9d. to 13s.; best washed nuts, 12s. to | 


12s, 1d.; seconds, lls. 6d. to 12s.; best washed peas, lls. to 


lls. 3d.; seconds, 10s. 6d. to 10s. 9d.; best smalls, 9s. 6d. to | 
9s. 9d.; best ordinaries, 9s, to 9s. 3d.; seconds, 8s, 3d. to 8s. 64.; | 


inferiors, from 8s. Monmouthshire semi-bituminous :—Best large, 
14s, 3d. to 14s. 6d.; best ordinaries, 12s, 6d. to 13s. 9d.; 
seconds, 11s. 6d. to12s. 3d. House coal :—Best, 15s, 3d. to 15s. 6d. ; 
best ordinaries, 14s, to 14s. 6d.; seconds and other kinds, 11s. to 
13s.; No. 3 Rhondda, 15s, to 15s. 3d.; brush, 13s.; small, 
lls. to 11s. 3d.; No. 2 Rhondda, 10s. 6d. to 10s. 9d.; through, 
9s. to 9s. 3d.; smalls, 8s. 6d. to 9s. Patent fuel, 16s. to 16s. 6d. 
Coke, 17s. to 20s. Pitwood, 20s. 6d. to 21s. 


Anthracite Prices. 


Both anthracite and rubbly culm are drooping, —- 
with previous week’s quotations, Swansea quotations this week are: 








Best malting large, 18s. 6d. to 19s. 6d.; second malting, 15s. to 
16s.; big vein, 12s. 3d. to 12s. 9d.; red vein, 9s. to 9s. 3d.; cobbles, 
17s. to 18s.; nuts, 18s. to 20s.; peas, 11s, 6d. to 12s.; rubbly culm, 
6s.; duff, 4s. to 4s. 6d. Swansea quotes steam coal lds. to 16s.; 
No. 3 Rhondda, lds. 9d. to 15s.; patent fuel at 13s. 


The Colliery Inundation. 

The result of a coroner's inquiry into the loss of life by an 
inrush of water into Caradoc Colliery, in the Western district. 
worked by a French company, has been a verdict of manslaughter 
against agent and manager, who have been commited to the assizes. 
Bail was allowed. 


Welsh Mining Students and Germany. 

An excursion by Welsh mining students to Germany is 
being arranged, Mabon taking a leading part. Some little objec- 
tion has been suggested by the Home-office in their having a free 
visit to leading Westphallian collieries, but, under certain restric- 
tions, no great difficulty is expected. The Welsh Institute of 
Mining Engineers retain a pleasant recollection of their trip to 
Belgium, where the best welcome was given. I note that Mr. 
Henry Davies, mining lecturer to the Glamorgan County Council, 
has been appointed by the County Education Committee director 
of mining instruction. 


Swansea Trade. 

Still further improvement must be noted in connection 
with Swansea port. Last week was the busiest time yet experienced. 
The total imports and exports were 134,780 tons. As stated on 
’Change, this establishes a fresh record, the highest previously 
having been a gross total of 130,644 tons for the week ended June 
15th, 1906. Imports amounted to nearly 30,009 tons. In patent 
fuel improvement still continues. 


Bristol Corporation Bill. 

This Bill at present in the House of Lords is being opposed 
by Cardiff and Barry. At the hearing this week the Cardiff ship- 
ping interest was represented by Mr. D. Radcliffe, who objected to 
the reduced charge for liners as likely to drive the collier tramp 
out of the field. Mr. Radcliffe, who has just added a new steamer 
to his fleet, stated that his firm now owned sixty-seven vessels, with 
un aggregate tonnage of 160,000. 


The Great Western and the Rhondda and Swansea Bay 
Railway. 


The rumours respecting amalgamation, or leasing, have 
now ended, anid it is officially notified by the Rhondda and 
Swansea Bay Railway Company that running powers have been 
conceded to the Great Western Railway over its system, with a 
view to the more economical working of the traffic on both systems. 
By it the Rhondda and Swansea Bay will secure revenue sufficient 
to pay for land rent charges, interest of 4 per cent. on the deben- 
ture debt, interest of 5 per cent. on preference shares, interest of 
3 per cent. on ordinary shares for 1906, 4 per cent. in 1907, and 


| 5 for 1908 and for every year after; and in addition proprietors 


will be entitled to half the net revenue beyond that required to 
pay the above rates of interest, subject to the usual provisions for 
strikes and contingencies. Some objectors are afraid that a level- 
ling of rates all round is to be anticipated, but on the whole, 
there is a favourable expression of opinion generally. Stock re- 
mains in sound condition. 


Iron and Steel. 

The only fairly large despatch of steel last week was a 
cargo of sleepers for India. Moderate activity continues, home 
and colonial demands being still tolerably large. In the Dowlais 
and Ebbw Vale districts light and heavy rails were despatched, 
and miscellaneous goods were turned out in good bulk. In the 
Swansea district the activity in the steel-producing establishments 
shows no sign of falling off. 


The Tin-plate Trade. 

That a moderate degree of business remains is evident by 
shipments and work turned out at the several works, though in 
respect of its being profitable, that is doubtful. Some relief has 
been experienced by makers through the lowered quotations for tin. 
Last week 77,000 boxes were despatched from Swansea, and nearly 
61,000 boxes were received from the works, leaving stocks at 
177,121 boxes. There isa likelihood, now that the Baku wells have 
been opened, of a re-start of Russian trade. Prices remain nominal, 
ordinary Bessemer plates at 13s. and Siemens primes at 13s. 14d. 
C.A. roofing sheets, £9 per ton; big sheets for galvanising, 
£9 7s. 6d.; finished black plates, £9 10s. Uncovered plates are 
the principal requirement of late. Block tin is at £168 15s, The 
Swansea Metal Exchange issues the following this week :—Pig 
iron: Bessemer mixed numbers, 63s. 6d.; Middlesbrough, 50s. 2d.; 
Scotch, 56s. 3d.; Welsh hematite, 70s. Copper active, £79 17s. 6d.; 
silver, 302 per oz.: spelter, £26 12s. 6d. [ron ore at Cardiff or 
Newport: Rubio, 18s. 9d. to 19s.; Almeria, 183. 9d. An average 
quantity of ore is coming in, chietly from Bilbao, and one cargo 
from Seville. One cargo of ironwork came this week to Newport 
from Rotterdam. One of ingots to Swansea. 


Railway Business. 

The Cambrian Railway Company has entered upon the 
season with strong public encouragement. I note that the pro- 
minent feature, the express trains from Cardiff, Newport, Merthyr, 
and adjoining towns are in favour, as combining the best facilities 
with the least possible delay, considering the various lines which 
are the feeders. The motor arrangements on the Taff Vale from 
Cardiff to outlying places are much approved of by the public. 
Similarly, the Great Western motors for London service, Merthyr 
to Newport, and the Barry service of motors work admirably 
between the ordinary passenger serivce. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 5th, 1906. 

THE last week of June and the first few days of July have 
recorded the largest volume of steel rail business done within ten 
days during the past two years. ‘the greater portion of the 
material contracted for is for use on Pacific roads, where develop- 
ments are of such a nature as to call for unusual railroad construc- 
tion. More or less mileage is to be laid in Alaska this season, and 
the requirements for British Columbia are exceptionally large. 
Notwithstanding that Mexico is pretty well supplied with railways, 
one or two long lines are to be constructed which will have Pacific 
Coast connections, and which will open up a great deal of territory 
concerning which but little is specifically known. Land speculative 
scheines accompany these enterprises and experts and engineers 
who have made preliminary reports to interested capitalists have 


| given information which makes capital quite willing to engage in 


railroad building and prospective mine developing enterprises. 
The news from the mills throughout the country is very much 
the same as has been given for months past. The policy of con- 
tracting for material as soon as contracts for work are secured 
continues, and this accounts for the oversold condition of most of 
our mills. ‘the rail mills will soon have one-half of next year’s 
capacity practically taken up. The bridge builders are hurrying 
their work along, and this year will no doubt witness more 
bridge construction than was ever done in any one year. The 
American Bridge Company reports this week more inquiries 





for bridge work, and the independent structural material 
makers are taking all the business they can possibly handle 
Basic iron is short in supply, and Bessemer is picked up just as fast 
as the makers of it are willing to accept orders. The pipe works 
are buying pipe iron, the contracts for the past week footing yp 
about 20,000 tons. General foundry work is abundant, and there 
will be very little shutting down owing to the urgency of orders 
The agricultural interests are buying liberally of merchant steel, 
malleable and bar iron, and all of the larger implement manu. 
facturers continue to follow their policy of carrying large stocks 
against the possibility of a further advance. 

The exports of copper for the month of June were 17,659 tons: 
exports for six months, omitting Southern and Pacific points, were 
100,790 tons, as compared with 129,801 tons for first half of last 
year, Electrolytic copper sold last week for Europe at 18-! cents 
cif, 

Domestic demand is quiet, and lake grades for August shipment 
are quoted at 18-j. The demand for lead is moderate, and prices 
are maintained at 5-80. 

Negotiations are pending this week in this city for 20,000 tons of 
basic bridge steel, 25,000 tons for terminal construction work for 
the New York Central Railroad, and for over 100,0C0 tons for 
building construction in and around the city. The tunnel work jp 
New York under the Hudson River will absorb large quantities of 
material, and will lead to a demand for construction material jp 
suburban regions where a great deal of construction work will soon 
be undertaken to apply residential accommodation for « large 
number of New Yorkers, who will seize the opportunity of tunnel 
transportation te and from the city in order to live outside. 

New York, July 11th, 1906, 

The sudden development of extraordinary activity in pig iron js 
probably due to the fact that during June iron deainal in price, 
{In Ohio furnaces sold foundry iron at 15-60 dols. per ton, and 
since then, under a ru&h of inquiry and demand, prices for that 
iron have gone up to 16-50 dols., and in like proportion in some 
other markets. Southern irons have also again advanced, and 
cannot be bought now under 13-50 dols. Birmingham basis. Quite 
a good business has been done in basic iron, the aggregate orders 
footing up about 50,000 tons during the past two weeks, Special 
irons have also sold in large blocks, some lots being as high as 
20,000 tons. 

Another large order has been taken by the American Bridge 
Company for 25,000 tons of steel for the open-hearth works to be 
built at Gary, Indiana. Additional contracts will also soon be 
placed for material to build the largest rail mill in the world, the 
largest structural steel plant, and the largest plate mill. These 
orders will, of course, go to the American Bridge Company, which 
is simply the left-hand pocket of the United States Steel Corpora. 
tion. 

The Western Pacitic Railroad Company has contracted for the 
delivery this autumn of 8000 tons of steel tor bridges, and two other 
large western systems have inquiries out for 15,000 tons of steel for 
bridge construction. Builders in St. Louis are trying to contract 
for 10,000 tons of structural material to be used in buildings to be 
constructed in that city. The requirements of this city are being 
gradually taken care of, and at present writing the inquiries in 
hands of manufacturers of structural material call for a supply of 
50,000 tons. Other cities throughout the Atlantic Coast from 
Boston to Richmond, Va., call for not less than 100,000 tons of 
material to be used for building hotels, industrial plants, and for 
minor projects. 

The railroad and terminal requirements of the country, so far as 
they have been indicated by inquiries and by known plans of con- 
struction, call for no less than 200,000 tons. This string of 
requirements indicates the conditions which surround the struc- 
tural steel industry. ‘That industry will be strained to its very 
utmost capacity during the coming eighteen months. Increased 
pressure to sell refined copper for early shipment for home and 
foreign requirements has depressed prices to 184 cents for lake 
and 18 cents for casting grades. Shipments during the first week 
of this month for export amounted to 2751 tons, It is estimated 
that the production of copper during the first half of the year has 
increased upwards of 25,000,000 lb. over the corresponding period 
last year. Exports for the half-year have been 29,000 tons less 
than same time last year, and imports several thousand tons 
greater. Domestic consumers are not inclined to buy at the 
present time on account of the increasing probabilities of a further 
weakness in copper. There is no change in the lead market, and 
pig tin has heavily reacted. Receipts have increased so far this 
month to 1068 tons. The amount afloat is 2507 tons. Tin con- 
sumers believe that these statistics will weaken the market. 








CATALOGUES, 


BABcock AND Wicox, Limited, Oriel House, 30, Farringdon- 
street, London.—Mechanical chain grate stoker booklet This 
publication contains a description, and deals with the perform- 
ances of a mechanical chain grate stoker for burning bituminous 
coal smokelessly. It includes new illustrations of the stoker in 
some of the leading boiler-houses where it is installed in connec- 
tion with Babcock and Wilcox boilers. 

R. Waycoop AND Co., Limited, Falmouth-road, Great Dover- 
street, London, 8. E.—Three pa uphlets have been issued by this firm. 
One is a contribution to the discussion as to the relative merits of 
electric and hydraulic power in the working of lifts and cranes ; 
another deals with cliff lifts, with special reference to the two at 
Bournemouth, and lift work generally in that town, and the third 
gives a list of some of the firms and garage owners where Way- 
good motor car lifts have been fitted. 

American Locomotive Company, 111, Broadway, New York. 
—Electric motor and trailer trucks. A pamphlet describing 
electric motor and trailer trucks has been sent us by the American 
Locomotive Company, illustrating the types of this vehicle designed 
and built by them. The pamphlet begins with a description of the 
principles of the designs, of which fifteen are illustrated by full- 
page drawings. Each illustration is accompanied by a list of 
dimensions, 

VEREINIGTE MASCHINENFABRIK AUGSBURG UND MASCHINENBAU: 
GESELLSCHAFT NURNBERG, A.G., Niirnberg, and 5, Moorgate- 
street-buildings, London.—Catalogue No. 9a is devoted chiefly to 
a very complete and well-illustrated description of the Niirnberg 
gas engines, which are the outcome of this firm’s long experience 
in the building of large steam engines, together with that obtained 
in gas engine design of an older pattern. The Niirnberg engine is 
of the four-cycle type, with two closed cylinders, arranged in 
tandem, in which both sides of the piston perform work. In this 
manner, it is claimed, the thermal advantages of the four-cycle 
engine are retained, whilst, on the other hand, all parts of the 
engine are more fully utilised, and consequently the dimensions of 
the engine, even with larger outputs, are kept within moderate 
limits. The London agent is Mr. James Halcrow. 

PATENT INDENTED STEEL BAR Company, Limited, Queen-Anne’s 
Chambers, Dean Farrar-street, Westminster.—This is an interest- 
ing booklet describing very fully the use of the indented steel bars 
in ferro-concrete construction. Among the advantages claimed 
for the indented bar are:—(1) As its elastic limit is high, a higher 
working stress can be used than should be used for soft steel bars, 
so that proportionately less metal is required ; (2) cracks in the 
concrete cannot penetrate to the indented bar as long as the stres= 
in the steel is within the elastic limit, as this would necessitate the 
shearing off of the concrete in the recesses of the bar; (3) the bond 
of the indented bar is not injured when the concrete is subjected to 
moisture; (4) reduction of tke cross section of the bar, due to 
tensile stresses within the elastic limit, in no way reduces the 
effective grip on the concrete; (5) vibrations and shocks do not 
impair the bonding value. 
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Business Transactions in Rheinland-Westphalia. 
THESE have been very satisfactory in the course of the | 
st week, and are likely to improve further in some departments, 
for the number of orders for semi-finished steel, as well as for the 
«aller articles of manufactured iron, has been ‘arge, and generally 
increasing. and the pig iron trade is very active. Bars in basic are in 
exceedingly good request, and the steel works have to ask for uncom- 
monly long terms for delivery, with the result that dealers are now 
taking 2 more important part in the iron trade, selling large lots at 
high prices. The majority of the plate mills are reported to be in 
excellent employment. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


From the Siegerland. 

All branches of the Siegerland i-on industry can be stated 
to remain in a very healthy condition, the works having sold their 
make up to the end of the present quarter. A marked scarcity in 
semi-finished steel is complained of, and bars are reported in 
excellent request, prices tending upwards. The manufacturing 
establishments are doing a lively and profitable business generally. 


Active Employment and Fair Prospects in Silesia. 


Good employment is reported from all the principal iron 
and steel producing establishments in Silesia, and demand is 
increasing rather than otherwise. The quarter now past has been 
altogether a satisfactory one, both as regards employment and the 
condition of prices. However, for iron and steel manufactured 
poods present prices are far too low, and not in proportion to the 
raised costs of production, but an improvement in this direction 
may take place after a while, the general condition of the Silesian 
iron market being exceedingly strong. 


The German Coal Traie. 


In Rheinland- Westphalia the position of the coal and coke 
industry is in exactly the same state as in previous week, and 
there is nothing of interest to relate. On the South-German coal 
market supplies during the past week have been limited, while 
consumption has geoerally increased, with the result that the tone 
all round has gained in firmness; dealers have, in a number of 
instances, turned abroad for supplies, in order to be able to meet | 
the rising demand of the iron and allied industries. On the Saxon | 
coal market quotations for pit coal have advanced ; house coal will | 
probably be raised M. 0-60 p.t. from the Ist of September. | 
Demand and consumption for all sorts of fuel have been lively and | 
extensive in Silesia during the past week, and one need not | 
hesitate to report that the pits in Upper-Silesia have sold nearly 
their entire output for the period from Ist of August of present 
year, till January, 1907, without covering the total requirements 
of the industries in the district. On the coke market in Silesia an 
excellent condition prevails, 





The Austro-Hungarian Iron Market. | 
Current inquiry for crude as well as for finished iron is | 
fairly active; employment in the building department having | 
again improved, there is naturally more life stirring in the bar and 
girder trade. Plates of every description are in very good call. | 
A most favourable feature is the increasing export to Bulgaria, 
especially in structural material. The satisfactory employment in | 
the iron industry has naturally caused an increasing animation on | 
the coal and coke market of Austria-Hungary. The raised pro- | 
duction in coke has, moreover, caused a marked increase in the 
consumption of coal, and numerous industries have turned to 
Upper Silesia for supplies. From the Bohemian coai market an 
increase in deliveries to Germany is reported, caused by the 
scarcity in fuel in the western districts of Germany. , 


Another Strike in France. 

Hardly has the great strike, after considerable difficulties, 
been ended, when smaller ones begin to check the favourable deve- | 
lopment of the iron industry. At the Verdie Ironworks 3000 men | 
are on strike, and the managers of the works have refused the con- 
ciliatory measures of the Juge de Paix, declaring they would only 
receive into their works again those of the men that had not 
broken the contract. The strikers, too, are resolved to offer 
resistance. During the past week raw iron and scrap iron have 
bean offered at slightly reduced prices, and finished iron has 
already been affected by this; little importance is, however, 
attached to the fact that prices have, here and there, been a trifle | 
weak, for the tone of the market generally is healthy, and a good 
amount of fresh work has been secured in nearly all departments ; 
so the outlook may be considered fairly bright, fn spite of the 
passing weakness in quotations. Demand and sale in engine fuel 
are strong in France ; coke is very briskly called for. ; 


Satisfactory Trade in Belgium. 

There is no abatement in activity perceptible in any 
department of the Belgian iron industry, although the upward 
movement in the finished iron industry has been temporarily 
checked here and there ; where orders for immediate delivery are 
concerned, producers, now and then, show a willingness to grant | 
concessions, but for all orders for forward delivery prices are very 
firmly maintained. At recent sales for coal 2f. p.t. more have 
been quoted, as a rule, than was previously given. Belgian output 
in coal remains the same as before, while the increase in | 
consumption is rapid; consumers, therefore, are compelled to 
accept almost any terms now, if they do not wish to have their 
concerns stopped for want of fuel. ~ 








_Tue Review of the River Plate—Buenos Ayres—of the 
15th June stated that on 4th July construction would commence 
on the railway lines in Bolivia, from Oruro to Cochabamba, Oruro 
to Potosi, and Oruro to Viacha. The company ‘‘Fomento del 
Oriente Boliviano” will shortly commence works on the line from 
Puerto Suarez to Santa Cruz. The guarantee of 100,000 bolivianos 
has been deposited with the Government. 


RoyAL METEOROLOGICAL SocrETy.—The Council of the Royal 
Meteorological Society, with a view to advancing the general 
knowledge of meteorology, promoting an intelligent public interest 
in the science, and making the work of the Society more widely 
known, last yeur appointed a lecturer to act in co-operation with 
Scientific societies, institutions, and public schools in various parts 
of the country. The success attending the project was so marked 
as to lead the Council to continue the appointment for another 
year. The lecturer, Mr. William Marriott, F.R. Met. Soc., is pre- 
pared to deliver lectures on the following meteorological subjects : 
= bee A Chat about the Weather ” ; (2) ‘‘ Weather Forecasting ” ; 
(3) ‘Rain, Snow, Hail, and Thunderstorms ” ; (4) ‘*The Upper 
‘Regions of the Atmosphere”; (5) ‘Clouds, Fog, and Sunshine” ; 
(5) “Climate and Health”; (7) “ Meteorology in Relation to 
Agriculture”; and (8) ‘‘How to Observe the Weather” 
(elementary), The lectures will be illustrated by lantern slides. 
The Society possesses a valuable collection of photographs, draw- 
ings, diagrams, and charts, illustrating meteorological phenomena, 
and also_ various patterns of instruments used for meteorological 
observations, The Council are willing to make arrangements for 
exhibiting selections of these under the charge of a member of the 
staff, at gatherings of local scientific societies, or on other occasions 
when they are likely to prove of interest. Particulars may 


_ obtained from the assistant secretary, Royal Meteorological 
Pociety, 70, Victoria-street, Westminster, 8,W., to whom all 
communications should be addressed, 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 





When an i tion is 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Putent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end cf 
the abridgment is the date of the advertisement of the accept of the let 
specification. 

Any person may on any of the grounds menti med in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 








INTERNAL COMBUSTION ENGINES. 


295.—March 15th. 1906.—IMPROVEMENTS IN THE VALVE GEAR 
oF INTERNAL ComMBUSTION ENGINES, La Fabbrica Italiana di 
Automolili, 35-37, Co so Dante, Turin, Italy.— Date under 
Taternationa! Convention, April 1s", 1905. 

This invention relates to an improved valve gear for internal 
combustion engines in which the valves for the admission and 
exhaust of gases normally kept on their seat by a spring or springs 
are controlled by a two-armed lever and a single cam. There 
are two figures. Fig. 1 is a longitudinal section of a motor 
cylinder with its piston and valves ; dc are respectively the admis- 
sion and discharge valves at the end of the cylinder, they being 
caused to bear against their seats by the action of a bow spring m 
fixed to column u carcied by the cylinder, Upon the staridard ;, 


o 
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fixed above the column a, is centred an oscillating beam ), whose 
ends are in line with the respective valve stems, both the valves 
bearing against their seats when the oscillating beam + is in its 
mid-position. To one end of the oscillating beam b is pivoted at s 
a rod p suitably guided and acted upon by a spring m1, which 
presses it down so that its lower end bears against the edge of a 
cam f carried by the revolving shaft ¢. This cam is so sha) 

that, during the compression and combustion period, the rod p 
bears against a portion of the cam J, which is a segment of a circle, 
and the oscillating beam / is in its mid-position and both valves 
are closed. During the period of discharge a part of the cam /f of 


| larger radius acts so as to push the rod p against the action of the 


spring m!, causing the beam / to oscillate so as to open the dis- 
charge valve c. During the period of introduction or aspiration a 
part of the cam f of smaller radius comes opposite the rod », and 
under the action of the spring m!—which is stronger than the 
spring m—the rod p causes the beam / to oscillate toward the stem 
of the aspiration valve d, which leaves its seat and allows the gases 
to be admitted ints the cylinder.—/une 20th, 1906. 


STEAM TURBINES. 


12,937. June 22ad, 1905.—IMPROVEMENTS IN TURBINES, Richard 
Hi. (roldshorough, 1101, Pen asylean ‘a-aren ue, Wa hington, 
D.C., U.S.A. 

The objects of this invention are to provide an improved type of 
compound turbine capable of operating ina highly efficient manner 
at relatively low speeds. There are four figures. Fig. 1 is a 
vertical, uxial, sectional view. 1 indicates a turbine shaft suitably 
journalled in the heads 2 of the turbine casing, and carrying two 
sets of dises3456and7. An initial series of vanes 8 is secured 
between the adjacent end discs 3 3 of the two sets, and inter- 
mediate of two lateral sets of annular series of vanes 9 10 11 and 
12 secured between the several discs 4 5 6 and 7, the respective 
series of vanes circumscribing annular chambers 13 14 15 16 and 17 
formed in the corresponding discs. Two similar sets of are-shaped 
members 1819 20 2land 22are secured within the shell 23 of the tur- 
bine casing, and provided with deflecting passages, the arc-shaped 
members 18 19 and 20 of each set co-operating with the members 21 
and 22 thereof to constitute cylinders. The abutting side faces of 
the two members 21 are provided with recesses which register to 
form an are-shaped steam chest 25 extending angularly through 
somewhat less than 180 deg. A port ring 26 is placed within the 
are-shaped members 2121 and 18 18, and provided with a set of 
admission ports 27 constructed to receive steam from the chest 
25, and direct it at an efficient angle about a portion of the 
periphery of the annular series of vanes 8. The two arc-shaped 
members 18 are provided with deflecting passages constructed to 
receive steam from a set of discharge ports 29 formed in the 
port ring 26, these deflecting passages and this set of discharge 
ports preferably extending about the periphery of the annular 
series of vanes 8 through a greater number of degrees than that 
subtended by the set of admission ports. An adjustable govern- 
ing or cut-off ring 48 is rotatably mounted on the port ring 26, and 
provided with a plurality of apertures 49 50, arranged to register 
respectively with the admission ports 27 and discharge ports 29 in 
the-ring. Any suitable automatically-controlled or manually- 
operated means may be employed for shifting the governing ring. 
This construction enables the steam admission and discharge of the 
vanes 9 to be regulated by a single adjustable means, and provides 
a very efficient means for conveniently governing the turbine. 
Each deflecting passage 28 is constructed to laterally deflect the 
steam received from the discharge ports 29, and is provided with 





ted from abroad the name and address of | 





a widened portion for conducting such steam to the entrance 
orifices of a set of admission ports 31 formed in the port ring 32 
surrounding the outer periphery of the corresponding series of 
vanes 9. The ring 32 is provided with a set of discharge ports 
33 for directing the discharge from the vanes 9 into a deflect nz 
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passage formed in the sre-shaped member 21, the deflecting 
passage being provided with a widened portion for directing such 
discharge to a set of admission ports 36 in a port ring 37 surround- 
ing the outer periphery of the corresponding annular series of 
vanes 10.—June 20th, 1906. 


12,601. June 17th, 1905.—IMPROVEMENTS IN AND RELATING TO 
STEAM TURBINES, Captain Matthew H. P. R. Sankey, Bawn- 
more, Bilton, near Rugby. 

This invention relates to improvements in the blading of steam 
turbines, and has for its object to produce an improved turbine 
blade fixing of simple construction and great security of hold in 
the turbine. There are eleven figures. Fig 1 is a diagrammatic 
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representation of a group of blades and guides of a turbine of the 
action type. Fig. 2 shows diagrammatically a cross section of a 
portion of bladed strip. When thin blades are used, grooves g 
are formed in the rotating drum and the casing in the respective 
positions to be occupied by the rows of blades bc, the grooves g 
being undercut. A foundation ring, the cross section of which 
conforms to the undercut, but which has a smaller section than the 
groove to allow for a caulking strip 7, is hent into a semi-circle, 
and radial notches are cut out in it, extending from about one- 
third to one-half of the thickness of the ring. For the fixed 
blading these notches would be on the concave side of the ring, 
and for the moving blade in the convex side. The notches are 
parallel to the axis of the turbine when the rings are in position, 
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Fig.2. 


and the pitch is so regulated as to give the proper pitch to the 
blades. The root end of the blades bc is stamped into a special 
shape, the central part ¢ of the end being flattened to conform to 
the notch in the foundation ring both as to width and depth, and 
the two sides / being bent back at right.angles to the central part 
and splayed outwards to the same angle as the bevel on the 
foundation ring. These sides / are made longer than the centre 
part £ so as to extend nearly to the underside of the foundation 
ring when in position. To fix the blades into the rotating drum or 
int> the casing, the individual blades are pushed into the notches 
in the foundation ring, thus forming a semi-circular ring of radiat- 
ing blades. The ring is placed in the groove gin the drum or 
casing, and short pieces of caulking strip i are pushed into the 
space remaining, and are caulked in.—June 20th, 1906. 


AIR COMPRESSORS. 


12,740. June 2%th, 1905.—IMPROVEMENTS IN AIR AND Gas Com- 
PRESSORS, The Ingevsoll-Sergeant Drill Company, 26, Cortlandt- 
street, New York, U.S.A. 

This invention consists in an improvement in compressors, such 
as are commonly known as air compressors. There are four 
figures. Fig. 1 is a vertical longitudinal section through the 
cylinder of a double-acting air compressor and its piston, the 
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piston-rod and air inlet tube being shown in full lines, the dis- 
charge valve at one end of the cylinder chamber being shown closed 
and the valve at the other end of the chamber being shown open. 
The cylinder is denoted as a whole by 1, its inner heads which 
close the piston chamber by 2, and the outer heads by 3. The 
»iston is denoted by 4, its rod by 5, and its fluid inlet tube by 6. 
‘he piston is provided with annular passages 7 in its opposite 
faces and annular valves 8 for controlling the passage of the fluid 
from within the piston to the piston chamber upon one side or the 
other of the piston, depending upon the direction in which the 
piston is moving. Each cylinder head is provided with an annular 
passage 9 in proximity to the inner wall of the piston chamber. 

he outer face of the head 2 is provided with an annular seat 10 
exterior to the passage 9, and an annular seat 11 interior to the 
passage 9. The annular valve comprises a ring portion 12 kaving 
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an outer valve face and an inner valve face fitted to engage the 
seats 10 and 11 respectively. This valve is further provided with 
an annular flange 15, which flange projects from the ring portion 
of the valve about midway between its inner and outer walls. A 
plate is secured to the outer face of the head 2, but spaced there- 
from by lugs. The means for securing this plate in position are 
the bolts 18, which also serve to hold the cylinder head 2 in posi- 
tion at the end of the piston chamber. This plate is shown as of 
ring form, its inner wall engaging the outer or peripheral wall of 
the flange 15 of the valve, the outer part of the ring portion 12 of 
the valve overlapping the inner face of the plate. Thus the plate 
not only guides the valve in its movements towards and away from 
its seats, but also limits the outward movement of the valve. This 
plate is provided with an annular series of holes for permitting 
the free escape of the fluid by the outer wall of the valve if the 
spaces between the succeeding lugs are not of sufficient area. 
The valve is held normally closed by means of a spring 22, the free 
end of which engages the outer face of the ring portion of the 
valve exterior to the flange 15.—/une 20th, 1906. 


DYNAMOMETERS. 


20,692. October 12th, 1905.—IMPROVEMENTS IN FRICTION-BRAKE 
DYNAMOMETERS, Edward J. Collins, 56, Ruthin-road, West- 
combe Park, London. 

This invention relates to a friction dynamometer, which is 
adapted to facilitate the estimation of the turning moment and 
the brake horse-power of revolving motors. In this brake, as is 
usual, a strip of some suitable form and material is caused to 
partially or entirely wrap, with a frictional embrace. a pulley orother 
body of circular profile which is secured to rotate with the motor, 
means being provided for adjusting the tightness of the embrace 
to suit the turning moment or power of the motor, and also means 
for ascertaining the tension of the strap at each of its two ends. 
There are four figures. Fig. 1 is an elevation partly in section, 
showing the arrangement of the friction dynamometer. a is the 
pulley aroun the perimeter of which the brake-strap )) is wrapped, 
one end of the strap being attached to the hook c! of a spring 
balance ¢ and the other end to the hook d! of a spring balance ¢. 
The spring balance ¢ is intended to be subjected to the minor ten- 
sion, and this is shown suspended by a chain of links ¢ to a hook f, 
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Fig.i. 


which is supported by the horizontal member g of the frame. The 
spring balance d is intended to be subjected to the major tension, 
and this is suspended by a hook to a vertical screw-threaded rod 
1, which fits loosely in a carrier 7, which is secured by a nut i! to 
the horizontal member g of the frame. A hand wheel j screw- 
threaded in its central orifice to fit the rod i and operate as a nut 
rests by its boss j! on the carrier + and thus supports the rod /, 
the spring balance d and one end of the strap / in a manner to 
facilitate vertical adjustment by turning the hand wheel j. The 
rod / is prevented from rotating when the hand wheel is revolved 
by forming a keyway along its length into which are inserted the 
tiat-ended points of screws / carried by the carrier‘. The hori- 
zontal member g of the frame is formed with a slotway along the 
central portion of its length, and is adapted to be supported by 
the vertical members m m by being pivotally secured to the upper 
ends thereof by bolts x xn. The inwardly turned feet m! m! of the 
vertical members of the frame are adapted to be secured to 
brackets o o in a manner adjustable in the direction of the axis of 
the shaft of the machine to be tested, these brackets o o being 
adapted to be secured to the frame of such machine by bolts in 
the slotways o! 0! and by shoring up, thus providing for a con- 
siderable variety of dimensions of frame and other circumstances. 
The under surfaces of the feet m! m! are rounded to allow for 
variation in the spread of the vertical members of the frame. By 


means of the slotway in the horizontal member g of the frame, by 
the chain of links ¢, of which any one can be hitched to the hook J, 
and by the elongated screwed bar /, the dynamometric device is 
adaptable to pulleys of various diameters. The brake strap 


the spring balance d, The adjustment of the resistance, requisite 
to take up the power of the motor and muintain a steady speed, 
causes an alteration of the tension at both ends of the strap, 


balance the effective driving force of the engine, and the magni- 
tude of that force is determined by taking the reading of the 
indices of both springs and subtracting the smaller from the 
greater.—June 20th, 1906. 


CLUTCHES. 


20,245. October 6th, 1905.—IMPROVEMENTS RELATING TO CLUTCH 
MECHANISM, Jules L. Didier, 26, Pave de Montretout. St. 
Cloud, Franc -~ 
2rd, 1905. 

Clutch mechanisms are already known in which the driving of 
one shaft by another arranged in alignment with it is effected by 
means of two plates rotating solid with one of these shafts and 
adapted to press between them a third plate carried by the other 
shaft. This invention has for its object improvements in clutches 
of this type, and relates to the general arrangement of the 
different parts, to the manner of operating them, and to the 
adjustment of the mechanism. There is one drawing, a sectional 
elevation. The driving shaft 1 terminates in a plate 2, which 


on the plate 2 by means of a suitable shoulder, and is connected 
rigidly therewith by a number of bolts 4. 
side opposite to the motor in a sleeve 5. A central dise 6 is 
of being pressed. The plate 7 is rigidly connected to the box 3, 
and consequently to the driving shaft 1, by means of a number of 
bolts 9. The plate 8 is capable of slight displacement in the 
direction of the axis of the driving shaft, sliding upon the 
shoulder 10 of the plate 2, which serves for centering it, but it is 


N° 20,245 


not able to rotate relatively to this plate, because it carries a 
number of notches 30 astride the assembling bolts 4. The 


by a number of spiral springs 13. These springs bear on the one 
hand on the bottom of boxes 14 engaged in openings in the 
plate 2 and retained by a circular tilange, and on the other hand 


ribs 16 of the plate 8, each cap 15 bearing upon two ribs 16. The 
central disc 6 is constituted by a single plane metal part united by 
a number of bolts to an enlargement 17, terminating a small 
shaft 18, which is capable of rotating in the sleeve 5. To this end 
bronze bushes 19 19! are interposed between the sleeve 5 and the 
shaft 18. The shaft 18 carries at its opposite extremity to that 
bearing the enlargement 17 one of the halves of a coupling, a 
cardan joint, the other half of which is solid with the driven 
shaft 20. A collar 21, one extremity of which carries a flange 22, 
is able to slide on the sleeve 5. The flange 22 bears upon a 
number of levers 23, which are articulated at 24 to lugs 25 solid 
with the box 3, and they bear upon one extremity of the rods 12, 
which at an appropriate point of their length present a 
shoulder 26 bearing upon the Jugs 11 formed on the plate 8.— 
June 20th, 1906, 


FURNACES. 


21,645. October 24th, 1905.—IMPROVEMENTS IN AND CONNECTED 
WITH MECHANICAL STOKERS, Avi Riilf, 50, Rue de la Couronne, 
Brussels. 

Mechanical feeding or stoking apparatus for furnaces, in which 
the coal is thrown on to the grate by means of a fan-shaped jet of 


N° 21,645. 

















steam or air, are already well known, but as arule they ey 
adapted only for pulverulent or dust fuel, whilst the stoking wit 





ordinary coal—for instance, nuts or unsereened—as a rale takes 


shown consists of an endless rope which doubly wraps the lower | 
— of the surface of the pulley a, one loop being attached to the | 
ook c! of the spring balance c and the other to the hook d' of | 


the difference between them automatically adjusting itself to | 


Date under International Convention, September | 
| 


forms one of the ends of a fly-wheel box 3. This box 3 is centred. 


The clutch mechanism | 
is situated in the interior of this box, which terminates on the | 


situated between two plates 7 and 8, between which it is capable | 


on the bottom of caps 15, which are in contact with radiating | 


| during the year 1905-6 has been prblished. 


| in all 21094 miles of railway open on June 30th last. 


| the financial year. 4 
| tion, which should all be completed by the end of December, 1900. 


place by means of complicated throwing and shovelling apparatys 
| This invention relates to a mechanical feeding or stoking apparaty, 
in which solid fuel, more particularly lump coal, is uniformly 
| distributed over the grate by means of periodically-acting jets of 
| compressed air or steam. ‘There are two figures. Fig. | jg q 
sectional elevation. The coal contained in a hopper ¢ is conveyed 
in separately-measured portions by means of a rotating feeder ¢ ty 
a plate f on which a mouthpiece g is provided. A valve m fop 
| shutting off the steam is in communication with this mouthpiece 
by means of a flexible pipe (, which valve is opened reriodically 
from a revolving shaftr. For this object the shaft 7, which rotates 
the feeder ¢ by the intermediary of toothed wheels p and 1, has q 
cam dise ¢, the cam of which depresses the valve lever / and thys 
opens the valve for a short time. A strong rush of steam they 
escapes from the mouthpiece g by means of which the descending 
quantity of coal is thrown on to the grate and distributed over jf, 
The mouthpiece is enlarged towards the grate and shaped jn q 
curve, and for the escape of the steam several diverging]ly-placed 
| holes are provided at the front edge. From these openings the 
steam escapes in separate jets in a fan shape, and thus encounters 
| in different ways the pieces of coal lying in front of the openings, 
If a piece of coal fall exactly in front of the centre of an aperture 
| of the mouthpiece, it receives a vigorous central impulse and 
travels far. If it fall in the middle between two such steain jets, 
it is encountered with less force and therefore falls more to the 
front of the grate. By the varying combinations which may arise 
with such a method of projection, such equal distribution takes 
lace in the course of the stoking that a good stoking of thg 
urnace without any auxiliary aid is afforded.—June 20th, 1906, 


MISCELLANEOUS. 


12,361. June 14th, 1905.—IMPROVEMENTS IN MECHANISM FoR 
TRANSMITTING Rotary Motion, Henry M. Russell, Jin,, 
1410, Chapline-street, Wheeling, Ohio, West Virginia, U.S.A, 
| This invention relates to mechanical movements used for various 
purposes, and more especially employed in the transmission of 
| power from engines or other prime movers to other machinery, 
| One object of the invention is automatically to regulate the speed 
| of a driven member to suit varying conditions of load, the speed 
| of the motor mechanism remaining constant. There aro two 
| figures. Fig. 2 is a sectional side elevation. ‘The driving shaft A 
| isjournalled at one end in a bearing B carried on a suitable frame- 
work C. The shaft A extends loosely through the hollow shaft D 

| to be driven, the driving shaft A being connected by a sprocket- 
| wheel F and chain to the machine to which power is to be trans. 
| mitted. On the shaft A is rigidly secured a bevel gear-wheel G in 
| mesh on its opposite sides with bevel gear-wheels H and H), 
| mounted to rotate loosely on aligned spindles [' 1*, extending 
radially and integrally from a spider or like body I, the spindles 

| ' I? standing at right angles to the shaft A. On the bevel gear. 





| Ne12,361. 
| 














plate 8 is constantly pressed towards the right hand of the figure | 


wheels H H! are secured fly-wheels J J', and the bevel gear- 
wheels H H! are in mesh with opposite sides of a bevel gear-wheel 
K keyed or otherwise secured rigidly to the tubular shaft D to be 
driven. Asis well known, when a solid is spun rapidly upon a 
given axis, then resistance is offered to any change in the direction 
of that axis. It is less well known that when the axis turns bodily 
end-over-end such motion tends to prevent rotation of the solid 
upon that axis. For instance, if a gyroscopic top be spinning upon 
a stationary axis and the axis be turned end-over-end, or if the 
axis be quickly inverted, the top is almost instantly stopped, 

matter in which of two directions it may be rotating. Thi 
principle being fixed in mind, the action of the mechanism shown 
may be readily understood. ‘The shaft A being turned by the 
crank E, a transmission of power takes place through the shaft A, 
the gear-wheels G H H' and K to the shaft D and the sprocket- 
wheel F, the latter turning in the same direction as the shaft A, 
but at a reduced speed, this speed being governed by, and varying 
with, but inversely proportionate to, the load or other resistance 
tending to oppose the rotation of the sprocket-wheel F. The 
speed of the crank E and the shaft A being constant, all variations 
in the load are automatically compensated in the manner just 
stated ; i.¢., the gearing being propelled by the motor mechanism 
and resisted by a varying load, automatically apportions the load in 
| such manner as to keep the speed of the motor mechanism con- 
| stant. This constant speed should, of course, be the particular 
| speed at which the motor mechanism is found by experience to 
give the greatest satisfaction.—June 20th, 1906. 








| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. F, CHarLes RAPHAEL informs us that his new business 
address is 156, Temple Chambers, Temple-avenue, London, E.. 
| Mr. ALEXANDER Murray, of 6, Fenchurch-buildings, London, 
| E.C., informs us that he has been appointed representative for 
Great Britain and the Colonies of Messrs. J. Pohlig and Co., of 


| Cologne, which firm are licensees for the construction and sale of 


| conveyors, loading bridges, automatic railways, elevators, and 
| other coal and ore handling machinery patented by the C. W. 


| Hunt Company, of New York. 








Contract.—The Brush Electrical Engineering Company, 


| Limited, has received an order from the County of Durham 
| Electric Power Supply Company, Limited, for one 1000-kilowatt 


turbo-alternator. 


A rEPorT by the chief engineer of the Central South 
African Railways, showing the progress of railway construction 
It states that lines 
open on June 30th, 1905, ee 1638} miles, to which we:e 
added 471} miles of new tracks completed during the oe, yee 
The above 


included the Bethlehem-Kroonstad Railway (87 miles), and the 


| Pankop Light Railway (26 miles), 2ft. gauge, which were not open 


at the time of writing the report, but will Le before the close of 
There remain 381 miles still under construc- 


The Bloemfontein-Kimberley Railway (1014 miles), to be built at 
an estimated cost of £350,000, with €01b., rails, has been sanctioned 
on certain terms by the Inter-Colonial Council, and the Water- 
works-Wepener-Aliwal North connection (157 miles) has been 
staked out, but no construction has been commenced as yet on 
either, ; : ee 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 

No. IX.*—COSTS DEPARTMENT (concluded ). 
Record of plant.—With a well-adapted tool store under 
proper control, it is usually considered sufficient to take a 
periodical inventory of such equipment as is represented 
py limit gauges, wheel cutters, stocks and dies, reamers, 
drills, &e., but it is very convenient, especially at the 
time of taking an inventory and fixing the amounts of 
depreciation, to have recourse to a plant ledger in which 
are recorded machine tools with their accessories, and 
fixed plant generally. The form of account described »y 
Fig. 81 presents an intelligent record of each machine, 
Fic, 81, 


Plant Ledgev Account, Size, Foolscap. 


I 


Descriptions : No, 24 Hexagon Turret Lathe, with pump, F.B.G. 
Auto Head No, 140. 


Maker: Alfred Herbert, Limited, Coventry. 


Bought from: Maker. Date invoiced......... 19... Condition: New. 


Dr. (Left side) (Right side) Cr. 


| | | 
Job} 


In- Particulars] No | Amount. Date.| Particulars Ref. |; Amount. 
ia e | | 


xtulled 
To cost of By 
Me and ciation 
installa - | | 
tion | 


depre- 


| 
Bound here 


with the outlay at its initial installation, together with 
subsequent alterations, additions and repairs as are 
transferred from an E. E. and M. Cost Sheet. The 
amounts written off periodically for depreciation by 
reason of wear and tear or reduced market value due to 
supersession by improved tools are also shown at a 
glance. As a point of accountancy, it may be mentioned 
that the cost of upkeep and repairs, and the arnounts 
depreciated, must appear in the establishment expenses 
chart as a departmental expense. Each new machine 
tool is bought and invoiced in accordance with the routine 
described under Contracting Department, and the amount 
of the purchase is charged against the Stores Purchased 
Account. The Factory Order is duly issued to the shops, 
and the cost of the tool, complete with its foundation 
and countershaft, if any, is recorded in an E. E. and M. 
Cost Sheet through the necessary mediums; and on the 
completion of the work of installation the following 
official record is made. Each machine with its acces- 
sories is the subject of an entry in the Machinery Inven- 
tory Book—Fig. 82—and the progressive numbers 
Fic, 82,~Machinery Ineentory Book, Size, Fuolwap. 
1. 


Plant Ledger 


Folio... 


No, 74. Uydraulic Tyeing Machine, No... 


lute installed, Particulars of machine ang accessories. 


allocated to the several machines are painted legibly on 
the respective tools. This Inventory Book is of foolscap 
size, inexpensively bound, and is only referred to at 
distant intervals in order to ascertain that everything is 
intact and in accordance with the Plant Ledger Account. 

Buildings account.—The accounts for new buildings, 
and for repairs and maintenance of the same respec- 
tively are recorded in the Impersonal Ledger. The 
former, as to original cost, are treated in the ordinary 
way through the medium of the subsidiary accounts 
books, and the latter, through the medium of the E. E. 
and M. Cost Sheets, which exhibit the whole of the items 
that enter into the cost of upkeep and maintenance. In 
the preparation of the periodical statement of liabilities 
and assets, the estimated depreciation is arrived at 
simultaneously with an examination of the details of 
repairs and alterations which tend to neutralise or increase 
the depreciation of such property. 

Depreciation of plant and estate.—There is perhaps no 
duty that falls to the consideration of the board of 
directors of so complex a character as that of deciding 
what is a reasonable and proper allowance for deprecia- 
tion in value of such assets as are represented by fixed 
and loose plant, buildings and lands. An ocular survey 
of the estate will discover what apparent evidence there 
may be of spontaneous or natural decay, more or less 
rapid and pronounced, and varying with the efforts made 
to neutralise such depreciation by the usual methods of 
maintenance and renewal. By the principles of account- 
ancy, it is demanded and required that depreciation, either 
sustained or accruing, shall be duly provided for out of 
revenue account, even though that account may already 
show an adverse balance from trading and profit and 
loss account. The duties and responsibilities of the 
directors of companies registered with limited liability are 
specifically set forth in the Companies Acts, and it is clear 





loss or depreciation of “ fixed ” capital does not affect the 
profits available for dividends, or render it necessary to 
make the same good out of income. (“Palmer on Com- 
pany Law,” Chapter XVII., p. 157.) Table “ A,” Com- 
panies Act, 1862, enacts “The directors may, before 
recommending any dividend, set aside out of the profits 
of the company such sum as they think proper as a 
reserved fund to meet contingencies, or for equalising 
dividends, or for repairing or maintaining the works con- 
nected with the business of the company, or any part 
thereof; and the directors may invest the sum so set 
apart as a reserved fund uponsuch securities as they may 
select.” (‘ Dividends,” Sec. 74.) From the above it is 
evident that in this connection there is vested in the 
directors a discretionary power, and that the extent to 
which provision shall be made is determinable by the 
demands of the moment. But undoubtedly the lex non 
scripta of custom is that conceded by a desire to reserve 
out of profits that may be from time to time declared 
a sinking fund of gradually augmented amount which 
shall be equal to the ultimate cost of replacing units 
of “fixed” or other property when the necessity for 
their renewal may arise. The rate for such depreciation 
is not, however, fixed or confined between limited bounds, 
and a correct view point is difficult to locate. In actual 
practice it will be found, on the one hand, that while in 
some establishments the depreciation of a machine tool is 
rated according to its ultimate earning power to the factory 
as a going concern, there is, on the other hand, a tendency 
to write off its value in such a proportion that on its 
supersession by a tool of greater efficiency the machine 
may, as an obsolete encumbrance, be relegated either to 
the scrap heap or to the mercies of a machine broker. 

But there are certain guiding principles which may be 
regarded as a sound basis for a deliberation of this all- 
important question. The original cost of a machine tool 
with the added cost of installation—carriage, handling, 
building up its foundation, &c.—may rightly be regarded 
as its initial rateable value, its value to the company as a 
working concern, or to a purchaser with certain intentions; 
but considered in the light of a forced sale for dismantling 
and dismemberment, the question assumes an altogether 
different form. The point is then, what is its marketable 
value to an outsider ; and if the machine is one that was 
specially designed to manufacture repetitive parts of a 
machine, this value may represent a very decided fall. 
And careful handling by a competent operator, proper 
attention to the necessity for cleaning and lubrication, 
with an absence of severity in taxing a machine to its 
utmost capacity, are considerations of material moment. 

Buildings and lands represent a class of assets that is 
distinctly separate from that of plant, and their deprecia- 
tion, if any, must be calculated to meet varying circum- 
stances. Structures of iron will not be placed in the 
same class as the more substantial buildings of stone and 
brick, which are frequently maintained in good condition 
out of revenue account, with little or no reserve for 
depreciation. 

Fixtures and fittings are written off at a moderate rate, 
and the cost of their maintenance and repair charged 


selling and manufacturing departments for subsequent 
allocation to the costs accounts. 
Drawings and patterns not chargeable direct to the 


regarded as chargeable to revenue, an alternative prac- 
tice being to treat them in the manner referred to in the 


additions thereto. 

Loose tools of such a character as do not add appre- 
ciably to the value of the company’s assets, by reason of 
their uncertain “life,” must be charged direct to revenue 
as departmental expenses of manufacture. There is an 
excellent work, written by Mr. Ewing Matheson, on the 
depreciation of factories, which is of comprehensive 
character, and of which Part I. is particularly commend- 
able as dealing very lucidly with the general aspect of 
diminishing value of plant and estate. 


No, X.—FORWARDING DEPARTMENT. 


The duties that arise in the forwarding department 
form a connecting link between the factory and the 


Size, Octavo. 
Telephone No....,,, 


Fia, 83, - Delivery Advice, 
Telegraphic Address..........,,.cecs.eeeess 


| Our Reference is 


NPicienaindasecsexsés ae OE 
DELIVERY ADVICE NOTE. 











We have to-day despatched the undermentioned goods 





HAMM... cn <cycsccaxcacakauterscessunotedeenvarceqees CNG So SSisiatcavekegtceks 
Wives Sanasvsduniabasaosadecnscacadapeabivmencievaboimeaserninete in accordance with 
MOE ONIN oe <a, s vice dean desetacactioceren Kindly advise the carriers 


tion, accept delivery from carriers with due reserve. 
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Packages and marks, Description of goods, 








Be good enough to return empties, carriage paid, advising us of 





* No, IX, (continued) appeared July 20th. 


their despatch. 





that while dividends may only be paid out of profits, any 


direct to revenue, a distinction being made between | 


cost of production of specific machines are frequently | 


standing orders for costs routine, writing off, somewhat | 
liberally, from the original account and subsequent | 


invoicing branch of the accounts department, for with 
the passing of the form of advice shown in Fig. 83, 
accompanied by the despatch clerk’s copy of the office 
order, we have an implied authority for an entry in the 
sales day book, of which the customer receives, in due 
course, a copy on the official form of invoice. The 
routine described below, although very simple in its 
character, demands considerable care on: the part of the 
despatch clerk, not only in carrying out the instructions 
embodied in the office order, but also recording each 
delivery in the delivery advice book. Reference to the 
routine as to invoicing will discover its utility in the sub- 
sequent work of billing, and any omissions, of repairs and 
replacements will be detected on a confparison of the 
sales day book with the cost sheets. 

These advice notes are cheaply bound in manifold 
carbon-copying books of duplicate pages, one of which is 
perforated. The character of the advices is somewhat 
varied, comprising (a) new cars, (b) cars returned 
after repairs, (c) parts on loan whilst repairs are effected, 
(d) parts sent on approval, (e) parts replacing broken or 
worn out duplicates, (f) patterns sent to steel founders, 
Instructions as to the consigning of patterns are conveyed 
in a departmental memorandum from contract depart- 
ment, who will also instruct the patterns custodian to hand 
them to the forwarding clerk. In all the other instances 
cited full instructions are found in the copy of office 
order, which has already been fully described. They are 
filed in numerical order with the factory order number 
as the guide, and at the time parts are handed to the 
forwarding clerk for despatch, the quoting of this number 
is all the information he requires. Many of the details 
are obtainable from the stores room, and it is the duty of 
the works manager’s clerk to telephone the necessary 
inquiry as to their procuration from stock, and to 
instruct the storekeeper on an order form. In case 
a customer's requirements cannot be filled from 
stock, a copy of the factory order is issued to the depart- 
ments concerned in their manufacture, the parts being 
duly passed through stores room for entry in the issued 
sheet. 

Packing and boxing—The necessary packing and 
marking is supervised by the forwarding clerk, who is 
authorised to requisition from the wood-shop any packing 
cases that may be required, the same being charged 
against the factory order number. When packing cars 
for shipment, the costs department will give out a card 
number allied to the order number, so that the cost of 
packing and delivery, if any, may be ascertained 
separately. A numerical register of all packing-cases 
sent out to customers, of similar ruling to that referred 
to by Fig. 22, is kept by the forwarding clerk, the cases 
being legibly marked, and on their return it is his duty to 
advise the invoicing department, so that the customer’s 
account may be duly credited. For this purpose a 
foolscap book is employed, the form of which will be 
made sufficiently clear by~stating that the columnar 
rulings are for the date of receipt, packing case number, 
and name of consignee, these particulars being sufficient 
to enable reference to, be made as to the amount charged 
for the same. 

Cars, &c., for foreign shipment.—All goods intended 
for shipment to a foreign port are well protected from 
damage in transit by packing in tin-lined cases, and all 
| bright parts protected from liability to rust by a generous 
application of such a preparation as Russian tallow and 
| white lead, supplemented by coarse canvas wrappings. 

Routine as to shipment.—It not infrequently happens 
that clients will specify the route and steamship service 
by which they desire delivery to be effected; but in the 
absence of such instructions, the shipping clerk will 
obtain tenders from the shipping agents and ascertain the 
respective dates of closing and sailing. The invitation 
for tenders will, of course, be framed in accordance with 
the terms of the contract, which may include delivery at 
a foreign port with all charges and duty paid, or, on the 
other hand, at a home port inclusive of free delivery on 
board the vessel. In al] such communications it is neces- 
sary to state the overall length, depth, and height of each 
case, and the number of packages to be shipped, together 
with their respective weights. Light, bulky packages are 
charged by cubical measurement at a price per ton, which 
for shipping purposes is calculated at 40 cubic feet, and 
on other packages the freight is calculated at a rate per 
ton of 20 cwt. It is customary to effect a marine insur- 
ance on this class of consignments, which, in the case of 
motor cars liable to damage by the action of sea water, 
should be a W.P.A. rate, which includes all risks. On 
insuring “ with particular average,” a clause is inserted 
in the insurance policy agreeing “to pay average sepa- 
rately on each package or on the whole.” Each case 
must be marked and numbered in legible characters for 
the purpose of identification, thus :— 


| ite autel 


Ceylon. 








per 3.8, Indiana. 


as to any damage sustained in transit, and, pending an examina- | 


| and the marks of all packages, with a description of con- 

| tents, their overall measurements referred to above, and 
their gross and net weights, must be embodied in the form 
of Shipping Advice Note. 

Carriers’ instructions.—All goods despatched from the 
factory, whether for export or otherwise, are the subject 
of written instructions in the form of a delivery note, of 
which a duplicate is kept, which gives the date of despatch, 

| and name of railway company or firm of carriers, together 
| with a description of the consignment and respective 
| marks, the address to which the same is to be delivered, 
| and stating who pays carriage. An acknowledgment of 
| receipt must, perforce, be embodied on the face of this 
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note in case any claim should subsequently be made for 
loss or damage. 

Carriers’ liabilities—The question of liability of the 
carriers for any loss that may be sustained through 
wanton neglect or carelessness in handling, resulting in 
deferred delivery, damage or total loss of the consignment, 
is of such importance to the consignor, that an acquaint- 
ance with the Law of Contracts, as applied to “ common 
carriers,” is very advantageous. But the subject is of 
such a wide scope in its fundamental principles, that 
a lengthy reference is impossible in the present work. 
For a comprehensive and clear definition of the position, 
access should be procured to special works on the subject, 
of which “ Steven's Mercantile Law" may be confidently 
recommended. 


No. XI.—ACCOUNTANT’S DEPARTMENT. 

It is not intended, in this section, to enter into a con- 
sideration of the origin and evolution of accountancy, 
nor to attempt a theoretical exposition of book-keeping 
principles, but rather to unfold, step by step, the routine 
and practice prescribed by custom and statutory demands 
for the regulation of the commercial department of an 
engineering business viewed from the accountant’s side, 
and having regard to the system described in the preced- 
ing pages. It may be remarked that a considerable 
amount of controversy has taken place in the past, among 
professional accountants through the pages of The 
Accountant particularly, as to the practice of inter- 
locking the trade accounts with those of manufacturing 
costs, which is, to a certain extent, both necessary and 
desirable. The question is largely concerned with the 
purchase and allocation of stores, and the cost of their 
delivery to the factory, the ultimate destiny of which 
cannot always be predetermined with absolute certainty. 
In order to reduce book-keeping routine to a minimum, 
and to avoid duplication of the duties that fall to the 
clerical staff, where the double-entry book-keeping 
involved in keeping impersonal accounts quite distinct 
from and untrammelled with the costing department's 
record of stores issued, it is urged that factory supplies 
are more advisedly accounted for by charging to stores 
purchases account, and the costs accounts relied upon 
for the records as to their subsequent distribution. An 
example of the ambiguousness that surrounds the ques- 
tion of factory supplies, in so far as they affect the 
nominal and personal credit accounts respectively, will 
be at once apparent when tested by the class of stores 
purchased for the woodshop and pattern shop. Obviously 
it is quite impossible to say with confidence to what 
extent either sales, plant, or buildings will enter into 
their ultimate distribution, except by admitting the store- 
keeper's records thereof into the accountant’s official 
statement. To this extent there must be an interlocking 
of the costs records with the trade books, combining 
accuracy with an absence of duplicated clerical routine. 

Incoming invoices.—The manner of checking and 
posting invoices for supplies and services to the factory, 
and of preserving them on record for distant future 
reference, so that any single document can be made 
readily accessible, is a subject that merits all the care 
that may be bestowed upon it, for upon the inviolability 
and completeness of the records as to past and present 
creditors so much depends. The old-time system of 
pasting invoices in a guard book, whence they were 
posted to their respective ledger accounts, has been 
gradually superseded, probably because of the unwield- 
ness of such a volume, and with the passing of that 
method it has become more and more customary to place 
the invoices in files, to which system full reference is 
made later in this chapter. 

Manner of checking.—In the section dealing with the 
contracting department, it has been mentioned that incom- 
ing invoices are marked by a self-dating rubber stamp, the 
utility of which will be apparent on reference to Fig. 84. 
Each invoice bearing the date of receipt is passed on to 
contract and receiving departments respectively, and 
when prices and quantities have been verified and 
initialled in the spaces provided, the invoices are handed 
to the account department, where they are arranged in 
alphabetical classification in an A-Z file of the expanding 
type. With the close of each month a survey is taken 
of the goods received record, Fig. 21, and any overdue 
invoices are inquired into. 


Fic. 84.—IJnvoice Endorsement. 





Invoice No. 
Quantity checked 
Prices checked 
Date received. 30th June, 1906 
Extensions checked 


Debit to ) 
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The next duty of checking extensions is one that may 
be performed by a junior clerk, and is followed by a 
general scrutiny on the part of the accountant, who fills 
in the names of the Impersonal Accounts to which the 
total amounts are chargeable. Prior to the credit and 
debit postings to the suppliers’ and nominal accounts 
respectively, the current month’s accumulation of in- 
voices are taken from the above-mentioned file and 
transferred to one of the “ Stolzenberg” type, in which 
they are firmly held by a flexible metallic clip, in undis- 
turbed alphabetical classification and in datal order. 
Finally, the invoices are numbered seriatim in the space 
provided by the rubber stamp. 

Credit notes.—It has been mentioned that all returns 
to suppliers are advised by a Return Note—Fig. 26—and 
the cancelment of the invoice received in respect to such 
merchandise is conveyed in the form of a credit note 


from the suppliers, such a note being employed also to down of the works in the way in which these other 
correct any overcharges that may be discovered. These circumstances are. The way in which the works are to 
notes of credit follow the same course as the correspond- be worked, the state of trade, &c., are entirely within the 
ing invoices, and after being duly checked and O.K.'d, are control and knowledge of the master. The workmen 
finally bound in a similar manner to the invoices, but in have no control at all; and it is not unreasonable that 
a separate tinted cover, for posting to the Creditors’ the master should be called upon to look forward for 
Ledger, as a set-off against the charges to which they are twenty-eight days as to the probable course of business 
relative. and regulate the period of giving notice accordingly. | 
Creditors’ Ledger.— The Purchases or Creditors’ think, therefore, that the plaintiff made out his case.” 
Ledger contains a summary of the class of accounts What general conclusion may be drawn from thiy 
indicated by its title, showing at a glance the company’s decision? It is well-settled law that no custom can 
position with each respective creditor, as indicated by the avail to modify the terms of a written agreement unless 
names of firms with which the numbered pages are it be reasonable; the Court of Appeal has held that it 
headed. These numbers are written on the invoices was unreasonable not to pay the men when work was 
referred to in the preceding paragraph, as indicating that slack. Nevertheless, it has impliedly been held that the 
they have been duly posted to their respective ledger custom of the employers ceasing to pay their men while 
accounts, and, customarily, creditors supply a statement the works are shut down through accident, &e., is good 
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of each month’s account, of which the ledger clerk cer- 
tifies the correctness before passing the same to the 
cashier for payment, bearing the number of the ledger 
account with which the statement has been compared. 
Fig. 85 illustrates the arrangement and form of each 
account, and as the ledger is provided with an A-Z index, 
any required account may readily be referred to. 





THE EMPLOYER'S OBLIGATION TO FIND WORK. 


(By a Legal Correspondent.) 


THE question whether an employer is bound to find 
work for the men who are in his service is one which has 
frequently been discussed in Courts of law. Does the 
contract of service imply that during its whole con- 
tinuance the employer shall provide work de die in diem, 
and that the works must not be shut down for any reason 
whatsoever ? 

The case of Devonald v. Rosser, which was heard in the 
Court of Appeal recently, involved the discussion of a 
question of some interest to employers, and, more par- 
ticularly, to employers in the numerous trades which are 
in part regulated by custom. The facts may be briefly 
stated. The plaintiff was a roller man in the employment 
of the defendants at their tin-plate works near Neath. 
One of the terms of his contract of service—contained in 
the printed rules—was that no person regularly em- 
ployed should quit or be discharged from the works 
without giving or receiving twenty-eight days’ notice in 
writing, such notice to be given on the first Monday of 
any calendar month before 12 o’clock at noon. It was 
also provided by Rule 11 that “every workman in the 
various parts of the works will, when required by the 
manager or agent, perform such duties as may be deemed 
necessary in case of emergency, other than the special 
work he may be engaged in.” 

In February, 1903, there was a breakage of machinery 
at the defendant’s works, which so disorganised their 
business that they had to close their works, so far as the 
roller men were concerned, as from July 20th. The 
plaintiff complained that he was dismissed on that day | 
without notice, and that he was kept out of work from | 
then until August 31st. As a matter of fact, on August | 
3rd the defendants posted notices to the effect that all | 
contracts with employés would cease within twenty-eight | 
days of that date. 

The plaintiff having brought an action against the 
defendants for breach of contract to employ him | 
between July 20th and August 31st, the defendants set 
up a custom to the effect that they were entitled tem- 
porarily to shut down their works and suspend the 
employment of their men whenever they were not ina 
position to obtain orders or specifications for orders at 
remunerative prices. 

Mr. Justice Jelf held that no such custom was proved, 
and found for the plaintiff. He also held that even if the 
custom had been proved, it was unreasonable. 
appeal it was argued that the result of Mr. Justice Jelf’s 


decision was that the employers were bound to find work | 


| 


| clause to the effect that he shall be at liberty to discharge 
| workmen if and whenever the returns do not admit of 


for the plaintiff, and that the true meaning of the agree- 
ment was that the employers agreed to give work if there 
was any work to be done. The Court of Appeal refused 
to adopt this argument, and the following passage from 
the judgment of the Lord Chief Justice is very instruc- | 
tive :—“ What is the implication that ought to be drawn? | 
It seems to me that at least it must be that the master | 
will find a reasonable amount of work for his men to do | 
up to the expiration of the twenty-eight days’ notice. | 
I am not going to say that that obligation is not 
subject to such things, for instance, as_ break- 
downs; indeed, the evidence of the men in this case 
shows that they admitted a custom to shut down 
when events of this nature made it necessary. But I do 
not think that a contention by the master that he could 
not make the tin-plates at a profit is a circumstance like 


8d. —Crred ttors’ Ledge r. 
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and valid. This decision is of such importance that we 
think it right to allude to some of the cases upon which 
it is based. 

It has been decided by the House of Lords that where 
two parties mutually agree for a fixed period, the one to 
employ the other as his sole agent in a certain business 
at a certain place, the other that he will act in that 
business for no other principal at that place, there is no 
implied condition that the business itself shall continue 
to be carried on during the period named. In that case, 
however, there was no express contract to employ the 
agent, and it was held that such a contract could not 
be implied; and a later decision-—that in Turner +. 
Goldsmith, which was decided in 1891—makes it plain 
that where a man employs another for a fixed period to 
work on commission, he must provide him a reasonable 
There the defendant, a shirt manu- 
facturer, by contract in writing agreed to employ 
the plaintifi, and the plaintiff agreed to serve the 
defendant as agent, canvasser, and traveller on the terms 
—first, that the agency should be determinable by either 
party at the end of five years by notice; secondly, that 
the plaintiff should do his utmost to obtain orders for, and 
sell the various goods “manufactured or sold by the 
defendant as should from time to time be forwarded or 
submitted by sample or pattern to T.” And it was 
further provided that the plaintiff should be remunerated 
by such commission as was specified in the contract. 
After about two years the defendant’s manufactory was 
burnt down, and he did not resume business, and thence- 
forth did not employ the plaintiff, who brought an action 
for damages for breach of contract. It was held by the 
Court of Appeal that the action was maintainable, and 
that the plaintiff was entitled to substantial damages, for 
the defendant, having agreed to employ the plaintiff for 
five years, did not fulfil that agreement unless he sent him 
a reasonable amount of samples to enable him to earn his 
commission; and that the defendant was not excused 
from fulfilling his agreement by the destruction of his 
manufactory by fire. 

In Williamson v. Taylor (5 Q.B. 175) an agreement, by 
which a person and others agreed to serve the owners of 
a colliery, to work coals and do other works for carrying 
on the colliery as they should be required at the rates and 
on the terms as follows :—* The parties hired shall, during 
all times the pit shall be laid off, work, and continue the 
servants of the owners, subject to their orders and direc- 
tions, and liable to be employed by them at such work as 
they shall see fit, and that the hewers shall, when 
required—except when prevented by sickness or other 
unavoidable cause—do and perform a full day’s work on 
each and every working day.” 

It was held that there did not arise upon this agreement 
an implied promise to keep the works open, for the 
purpose of affording to the plaintiff an opportunity of 
working and earning wages. It should be observed, 
however, that the authority of Williamson v. Taylor, 
which appears to be in direct conflict with the case under 
notice, is doubted in the later case of Whittle v. Frank- 
land, which was decided by Mr. Justice Crompton. 

In conclusion, it may be mentioned that the difficulty 
created by the principle of Devonald v. Rosser may be 
obviated by the employer inserting in his agreement a 


their being employed. 








Ir is proposed to span the line of quays or islands 
lying between the southern peninsula of Florida and Key West, 
and the work is now being carried out. ‘l'o complete the under- 
taking a span of arches seven miles in length must be constructed, 
supported by masonry columns sufficiently strong to withstand the 
heaviest waves. The greatest water depths are 23ft., and the road 
bed will be carried 30ft. above the sea level. It is also proposed 
to carry loaded goods wagons by means of packet steamers from 
Key West to Havana, so that goods can be transported from any 
part of the United States direct to Cuba without rehandling. 
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THE THAMES CONSERVANCY. 
No, JI.* 


Principal items of expenditure.—In order to afford a 
fair idea of what it costs to maintain for the purpose of 
navigation, the lower and upper divisions of the river 
Thames, we have selected a few of the chief items of the 
last annual expenditure for each division respectively. 
It will be sufficient for the object we have in view to put 
the figures at the nearest thousand, and neglect fractions 
of that amount. The largest item by far in the lower 
river department is £23,000 for the dredging below London 
Bridge. Next the Mooring and Harbour Services de- 
mand separate sums of £8000 and £8000, and locks, 
weirs, towing paths, and river banks stand for £7000. 
Parliamentary expenses are rather high—£4000—but this 
item may be regarded as an extra, as the amount for the 
previous year was so sinall as to fall below the limit 
adopted in our article. In the upper river, dredging and 
removing obstructions head the list with £5000. Locks, 
lock-houses, and boat slides count for £4000; and tow- 
paths, river banks, ferries, and boats absorb a similar 
sum. River purification, including working staff and 
analyst, costs an even £4000. Summing up, the total 
annual expenditure for last year, of the lower and upper 
river, was in the proportion of £101,000 to £41,000, 

The upper river.—It is pleasant to be able to chronicle 
that during the last twelve months there was no recur- 
rence of the general flooding of the Thames valley. The 
average rainfall in the river basin for the whole year 
amounted to 24°82in., or 2*08in. less than the average for 
the previous twenty-two years. Nevertheless, the heavy 
rains early in March caused so considerable a rise in levels 
of the stream as to render necessary the drawing of the 
weirs. Among other works undertaken may be mentioned 
the excavation of 32,000 cubic yards to deepen the river 
below Bray Lock; the removal of several shoals, by means 
of steain dredging, which had formed in the channel in 
the district above Oxford, and a general clearance of 
shoals and obstructions in various parts of the waterway. 
Constructive operations comprise the rebuilding of Bell 


the long delay in meeting the requirements of the Con- | 
servators, legal proceedings have been instituted. It was 

also necessary to serve statutory notices on the Army 

Council to obtain a discontinuance of the discharge into 

the lower river of sewage from Tilbury, Coalhouse, | 
Cliffe, aad Shornmead Forts, and to oblige that body to 

undertake works for dealing with the drainage. In pur- 

suance of similar admonition, the Council is engaged in 

improving the drainage from Bordon Camp, Woolmer 

Forest, Hampshire, and at Deep Cut Barracks, Irimley, 

in Surrey. Among minor obligations may be mentioned 

the inspection of farms, manufactories, private residences, 

and scattered premises, the visits to house boats and 

launches using the river above Teddington, and the | 
scavenging of the surface of the river, down to the 

western boundary of the county of London. It is, we | 
think, to be regretted that in the Bill promoted last | 
session, which was not proceeded with as deposited, it 

was deemed expedient by the Conservators to omit, 

amongst others, the clauses seeking an amendment of 

their powers with regard to pollution, referred to in the | 
report for the year 1904. No powers, within reasonable | 
limits, can have too comprehensive a scope, when they | 
concern the pollution of a river which acts as the main 

source of the water supply of the greater part of the 

metropolis. 

The Conservancy Board and the Port of London.—A 
word may be said respecting a couple of matters of public 
interest intimately connected with the Thames Conser- 
vancy Board. The first relates to a conference which 
took place at the Savoy Hotel, 21st inst., regarding the 
Port of London problem. The London County Council, 
the London Chamber of Commerce, the City Corporation, | 
the shipowners, dock companies, and other authorities 
were all represented, presided over by Lord Desborough, 
the Chairman of the Conservancy Board. His Lordship 
laid before the meeting the outlines of a scheme for the 
creation of a port authority for the tidal part of the river. | 
The chief control was to be vested in the representatives 





Weir, now completed, which has a greater discharging 
area than the old hand paddle weir which it displaces, | 
and has been found to be perfectly efficient for its duty. | 
Repairs have been executed at Sonning and Abingdon | 
locks, referred to in the report for 1904. The former has | 
been lengthened by 24ft. and deepened on the lower sill 
by 18in. and the latter by 12in. Navigation through | 
Wallingford Bridge, which was formerly attended with | 
some risk, has been greatly facilitated by the removal of 
a projecting point of land on the Oxfordshire side, which 
formed a serious obstruction to the current. It is worth 
noting thatthe traffic to and from the Thames by way of 
the river and the Severn Canal, recently opened, amounted 
to 299 tons, a very appreciable increase, since the last 
report. 

Petrol motor launches on the river—The attention of 
the Conservators has been directed to a subject which 
intimately concerns the safety of the public. It relates 
to the large increase in the number of petrol motor 
launches frequenting the Thames, and the consequent 
danger to life and property arising therefrom. A code of 
by-laws has therefore been drawn up governing the con- 
struction of all vessels in which the motive power is sup- 
plied by petroleum which gives off an inflammable vapour 
at a temperature of less than 73 deg. Fah., whether used 
in an internal combustion engine or for the generation of 
steam, or otherwise. These by-laws have been submitted | 
to the Board of Trade ‘for its consideration, and, it is to 
be hoped, for its ratification. As a temporary measure, 
pending the authorisation of the by-laws, orders have 
been issued to the lock-keepers to take all necessary pre- 
cautions to avoid danger to small boats from motor boats 
when passing through the locks. 

River purification.—The pollution of rivers may be 
generally attributed to one or both of two causes, the 
direct or the indirect. Tothe former is due the pollution 
produced by the deposition, ejection, or fluxion of any 
form of contamination into the waters of the stream 
itself, without the aid of any intermediary agent or 
carrier. Instances of this description have been already 
referred to, and a very pertinent example is to be found 
in the recent communications passing between the Con- 
servators and the Metropolitan Water Board. They 
related to the escape of oil into the river from the water- 
works in the neighbourhood of Hampton, and to meet 
the case the Water Board constructed as a remedial 
ineasure a certain number of filters. The second cause 
of pollution, which is more difficult to detect, and more 
expensive to remedy, inciudes all that class which enter 
the main stream by means of confluents, tributaries, 
sewers, and other minor inlets. During the year the 
sewage of twelve towns, representing a population of 
30,000 persons, has been diverted from tributaries of the 
Thames, At nearly all the towns and centres of popu- 
lation in the Thames watershed, works for the purifica- 
tion of the drainage are now in operation. These works 
demand the special and constant attention of the inspect- 
ing staff to keep their efticiency maintained. Many of 
the drainage systems adopted provide for the passage of an 
effluent into a stream. <A careful watch, and frequent 
official analyses, are necessary to ensure the purity of the 
effluent. 

Sewage disposal schemes.—It may be stated generally | 
that at the few remaining places where pollution still 
reaches the streams, sewage disposal systems have been 
carried out, and all that remains to be done is to connect 
the premises with the new systems. Thirteen instances 
in six counties are quoted where this work is in operation, | 
and in various stages of progress. It occasionally occurs | 
that the Conservators are obliged to adopt stringent | 
measures in dealing with recalcitrant local authorities. A | 
case happened at Hungerford, in Berkshire, where four | 
schemes prepared by the local authority were in turn | 
rejected by the Local Government Board, and in view of 











* No. L. appeared July 26th. 
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of the payers of dues, and the revenue was to be derived, 
as in Liverpool and other successful ports, by dues on 
goods and shipping, without in any way drawing upon 
the municipal rates of London. - In the ensuing discus- 
sion general approval was expressed of the principle of 
the scheme, and it was resolved to ask the several bodies 
interested in it to nominate representatives to form a 
committee to discuss details, Lord Desborough being 
unanimously invited to accept the position of chairman. 
The Conservancy and the Corporation—The second 
instance took the form of a letter from the chairman of 
the Conservators to the Lord Mayor, which is at present 
under consideration by the Bridge House Estates Com- 
mittee. In a word, the purport of the letter is an appeal 
for financial assistance from the Corporation of the City 
of London. It has been well known for some 
time that the Conservators have experienced in- 
creasing difficulty in faithfully discharging their duties 
with regard to the upper river, owing to the insuffi- 
ciency of the funds available by the provisions of 
the Thames Conservancy Act of 1894. The present 
revenue barely covers the cost of the up-keep of the 
numerous locks and weirs, and of the dredging of the 
channel to enable the enormous barge and other traffic 
to navigate the stream safely. In addition, the re-build- 
ing of Molesey Lock is but the first of a series of suc- 
cessive reconstructions, which are equally expensive and | 
unavoidable. .The request appears fair and reasonable, 
and is openly and honourably preferred. The fact that | 
six members of the Corporation have seats on the Con- 
servancy Board is in itself a proof that there is a fairly 
strong community of interests amongst the two bodies. 
It is quite possible, therefore, that the Corporation may 
see its way to devote some of the funds at its disposal 
to assist its old friend in the discharge of its heavy and | 


important duties. 

The Conservancy and foreign ports.—To the two cases 
quoted may be added a third, which more especially 
concerns the lower river. It refers to the visit of ' 





members of the Conservancy Board and a contingent of 
County Councillors to the ports of Antwerp, Hamburg, 
and Rotterdam. The object of the visit is to ascertain 
the nature of the improvements proposed to be under- 
taken by the three ports, and also—what concerns our- 
selves more nearly—the reason why their trade has 
undergone so remarkable a development during the last 
few years. Dating from 1890, the tonnage of shipping 
entering Antwerp with cargo and in ballast has increased 
by 86 per cent. The corresponding figures for Hamburg 
and Rotterdam are respectively 67 and 138 per cent., 
while the returns for the Port of London do not exceed 
24 per cent. A comparison, however, between the 
tonnage of London and that of the other three ports 
reveals the satisfactory intelligence that it is twice as 
great as that of any of them. 








BRITISH FIRE APPLIANCES. 
No. IIl.—THE STEAM FIRE ENGINE.* 

THE manual fire engine is practically extinct in this 
country, in so far, at all events, that comparatively few 
are now made, and the majority of these are for mansions 
and country estates. Many old manuals are being con- 
verted into chemical engines and hose tenders, and the 
manual’s place has been taken by the steam fire engine. Of 
these latter large numbers are turned outeach year. There 
is a general resemblance between all of them, yet there 
are certain points of difference, these being quite sufficient 
to prevent the manufacture of large numbers for stock. 
Thus, some brigades will have the engines in front of the 
boilers, and some behind; some want horse-drawn 
vehicles, and some automobiles. Then, too, there is a 
wide range between the largest and smallest sizes made, 
and some purchasers insist on using oil fuel, while others 
still retain coal-burning grates, some engines | cing made 
so that either can be used. 





MERRYWEATHER BOILER 


In calling attention to several of the various types of 
engines in use, it will perhaps be interesting first of all to 
describe the kinds of boilers most frequently met with. 
Roughly speaking, these are always of the vertical type, 
with either cross tubes alone, or with cross and vertical 
tubes combined. An example of the former is shown in 
Fig. 1, which represents the type of boiler applied to all 
their fire engines by Messrs. Shand, Mason and Co. 
It is constructed in two pieces bolted together by two 
angle-faced joints. When these are broken and the 
top portion or shell removed, access may be had to the 
interior. In this boiler only the best selected Yorkshire 
iron is used. The vertical seams are welded, and, as is 
the custom in the best boiler practice, all the holes, 
whether for rivets or bolts, are drilled. The tubes are of 
solid hard-drawn brass, are straight, and are placed at 
an angle. The usual working pressure employed by 
these makers is 125 1b. on the square inch, but all their 
boilers are tested up to 250lb. It is interesting to note 
that the original design of this boiler was patented by 
Mr. James Shand in 1869, and although the details have 
been considerably modified and improved, the original 
design remains. and has been followed more or less by 
every European maker. The principal advantages 
claimed for it by its makers are great strength, lightness, 
efficient heating surface, rapid circulation of the water, 
and the production of large volumes of dry steam. 

Another form of boiler, which differs slightly from the 
foregoing, is that employed by Messrs. Merryweather and 
Sons, of Greenwich. It is shown in Fig. 2. It 
will be seen that in general shape this boiler is very 
similar to Messrs. Shand, Mason’s, but the arrangement 
of the tubes is slightly different. This boiler is usually 
made of Lowmoor iron with welded seams. It, like that 
just described, consists of two parts, the fire-box and the 


| shell. These are bolted together with angle iron rings, 


so that the fire-box, with all the tubes, can be removed 
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for cleaning or repairs without dismounting the boiler 
from the engine or disturbing the fittings. The working 
pressure is usually from 100 1b. to 140 1b. per square inch, 
and the whole boiler is an excellent piece of work. We 
may, perhaps, quote from an independent report made on 
one of Messrs. Merryweather’s boilers by Mr. Bryan 
Donkin and Professor Kennedy. The trial with which 


this report dealt occupied six hours, the boiler mean- | 
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Fig. 3—BOILER HEATER 


while supplying steam continuously to fire pumps, as in 
actual service. In summarising the results obtained the 
report says :—“ It is interesting to note that the trans- 
mission of heat in thermal units per square foot of heat- 
ing surface was very high, and about double that of the 
locomotive trials lately published. For such a small 
boiler the evaporation of water per pound of coal from 


cold feed was good, 6}1b.” Messrs. Donkin and Kennedy | 


{ 
to produce 100lb. of steam. We understand that in | drawal of which, effected by means of a cord attached to 
some of the London stations it is even customary to keep | it, causes the valves on the circulating pipes to close 
continuously the full steam pressure in the boilers. The | automatically, thus shutting off the heater. Messrs, 
method of keeping steam, or of keeping the boiler warm, | Merryweather supply a similar arrangement, which is so 
varies slightly. In cases where gas is readily obtainable | constructed that it can be used with either gas or oil, 
a small ring is inserted through the fire door, and is This firm also make oil burners to be placed in the fire- 
easily removed when a call comes to the station. Then} box. This burner works on the vapour system, and 
the fire, whether coal or oil, is lit, and full steam pressure | may be arranged so that it is attached to a bracket in 
is available within a very short time. Another method | such a manner that it can be swung in and out of the 
of heating and of keeping up a small steam pressure | fire door. 
is by the use of a small portable oil lamp, with a We must not forget to mention the apparatus devised 
chimney bent so that it can be inserted into the fire door | by Messrs. Shand, Mason and Co., for the purpose of 
| quick steam raising. It consists of an easily unshipped 
| fan, which is placed at the top of the funnel, with its 
axis vertical. This can be revolved by belt off a small 
hand wheel, and we are informed that excellent results 
have been obtained with it. 
| Messrs. Merryweather have another plan to bring 
| about the same result. A steel cylinder of compressed 
| gas, such as that used by soda water manufacturers, is 
| carried in brackets on the engine frame near the boiler, 
| and connected to a valve on the top of the latter by means 
of a flexible metal tube. In use the compressed gas is 
| first admitted into the boiler at a pressure of about 
| 40 1b. per square inch and the fire lit. The cock on the 
| blast pipe is opened in the usual way, and the fire given 
an increased draught, which rapidly accelerates the steain 
raising. For thissystem the following claims are made :— 
| No mechanical attachments have to be removed after 
use; the cylinder is always ready for use; the cylinders, 
| being commercial articles, are readily obtainable ; the 
system can be used with effect with both coal and oil 
fires ; the arrangements are inexpensive, light in weight, 
| and do not in any way interfere with the ordinary work- 
ing of the engine. 
opening. This is particularly suited for small engine The use of oil fuel on fire engines is becoming more 
houses where no stove is kept, in which cases it not only | and more general. The actual cost of the fuel is in 
serves to heat the boiler, but to keep the engine-house | excess of that of coal, but we are informed that, taking 
dry and at a moderate temperature. Such a heater | the costs throughout the year, there is but little to choose 
as made by Messrs. Shand, Mason and Co. is shown in | between the two, and that, if anything, oil is the cheaper. 
Fig. 3. For engines of average size the consumption of | The reason for this is that there is but trifling expendi- 
oil varies from } gallon to 1 gallon per 24 hours, this | ture in connection with the starting fuel—no wood being 
quantity being sufficient to keep the water in the boiler | necessary—and that much less cleaning is required. 
at a temperature of from 120 to 150 deg. Fah. The | When the duty of the engine is over the oil supply is cut 
lamp contains a double wick and a curved chimney, ’ off, and practically no cleaning is needed. With a coal 








Fig. 4—MERRYWEATHER OIL FUEL NOZZLE 





















































Fig. 5-MERRYWEATHER FIRE PUMP 
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Fig. B—SHAND MASON FIRE PUMP 


also remarked upon the extreme steadiness with which | with a shield to fit over the opening of the fire door. | fire, on the other hand, considerable cleaning has to be 


steam was maintained at working pressure. 

Kither of these two boilers is a very quick steamer. 
From the cold a pressure of 100 1b. per square inch can 
be obtained in from 5§ to 9 minutes, according to the size 
of the boiler. In actual practice these times are rarely 
required, for it is a frequent custom, especially in 
crowded areas, to keep the boilers under a slight head 
of steam, or, at all events, well warmed. In the London 

- fire-stations, for example,as much as from 20 1b. to 301b. of 
steam is sometimes kept on the boilers, and in such cases 
a couple of minutes or under have been found sufficient 








| The design of the lamp is slightly altered to suit different | done. There are, of course, places where it is best to use 
| sizes of engines. 


In other cases stil] small auxiliary | the one form of fuel, and places where it may not be. 
boilers, with temporary connections to the main boilers, | This consideration does not concern us at the moment. 
are employed. By the use of these a circulation of hot The point we wish to make is that oil fuel burners 
water is set up, and in the instance of an apparatus of | have been brought to a high state of efficiency by 
this kind supplied by Messrs. Shand, Mason and Co.,| at least two of our English makers, and can be 
the gas burner fitted is large enough to maintain from | supplied if they are ordered. The actual burner 
20 1b. to 30 1b. of steam. Check valves, closed by springs, | introduced by Messrs. Merryweather is shown in 
govern the circulating pipes between the heater and the | Fig. 4. It is ee for burning crude oil. It is 
main boiler. These are connected by lever and link | made in gun-metal and bronze, and has an adjust- 
motion, and- are held open by a loose spindle, the with- | able cone which regulates the flow of oil, and a 

















juty 27, 1906 





THE ENGINEER 








85 











central needle valve controlling the supply of live steam 
from the boiler. The steam sprays the oil into the fire- 
box, where the mixture, wingled with air, is ignited, the 
air being drawn in with the oil spray through an adjust- 
able perforated ring. With this form of burner a certain 
amount of loose fire-bricks are needed on the grate. 
lic. 7 shows the methed employed by Messrs. Shand, 
Mason and Co. The actual nozzles differ in principle 
but little from those just described, but instead of fire- 
brick being used, the nozzles are carried in cast iron 
boxes, these being provided with a number of holes. The 
action of these is said to be the splitting up of the 
flame, and the preventing of its impinging upon the sides 
of the boiler, whereas the boxes themselves get red-hot, 
and make the combustion all the more perfect. Tor 
starting purposes, and before there is any steam pres- 
sure, air is pumped into the boiler by a small hand 
pump, and this air is passed through the burner instead 
of steam, till the water is hot enough to produce steam, 
when, all the air having been driven out, the steam 
itself reaches the burner. Where oil fuel has been 
installed it appears to be much appreciated by the men. 
It is more cleanly than coal, and, apparently, just as 
reliable. In actual practice the oil is stored in a tank 
over the fore locking carriage. The oil, which may be 
cither Russian or American petroleum, is led from the 
tank toa small float chamber, which maintains a constant 
head at about the level of the side frames of the engine— 
that is to say, about 2ft. above the oil jets. Hach of the 
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Fig. 7—SHAND MASON OIL FUEL BURNER 


four burners is governed by a valve. A steam pipe, pro- 
vided with a control cock, carries steam to a chamber 
outside the oil jet, and the issuing oil is surrounded by 
an annular jet of steam and carried forward in the form 
of spray. This jet, passing up an air tube, induces a 
current of air, and it is the mixture of oil, air, and steam 
which is ignited at the burner. Each burner can be varied 
as to the heat it gives off, and there are four burners, so 
that a considerable variation in the heat of the furnace is 
at the command of the driver. 

It is claimed for oil fuel that it enables longer runs to 
be made and steam to be raised more quickly ; and that 
there is no smoke and no sooting of the tubes. Generally 
speaking, the engine carries enough fuel for from 34 to 
+ hours full load, which is more than enough for a fire of 
average duration. Supplies are after that obtained from 
a barrel which must be brought to the site on another 
vehicle. The oil is forced from the barrel to the engine 
tank by means of air pressure. [or comparison we may 
add that the average quantity of coal carried by a coal- 
driven engine is sufficient for from one to two hours. 

A point over which there is some dispute amongst fire 
brigade engineers is the position of the firing door. 
Some prefer to have it at the back and some at the side. 
This may seem to be a small matter, but it is important 
in that it affects the question of standardisation, to which 
we referred in our first article. It will not be necessary 
for us to go into the various arguments, for and against, 
used by the exponents of either principle. It will be 
sufficient for us to say that either can be supplied by our 
makers. We might venture to remark, however, that 


upon and standardised, it would be a step in the right 
direction. 

The ordinary steam pump applied to British fire engines 
is of the vertical type, and it is a very perfect piece of 
mechanism, as indeed it has to be, for it has to performa 
by no means lignt duty. Three different types of vertical 
engines are shown in Figs. 5,6, and 8. These will be 
more particularly referred to when we come to describe 
the actual vehicles on to which they are fitted. We give 
them here further to emphasise the want of standardisa- 
tion. Two of these engines—Figs. 5 and 8—are by the 
same makers, and yet the arrangements of the pumps— 
to mention one portion of them—are quite different in the 
two cases. Doubtless it would pay the makers to make 
engines of the same shape, and moreover they would be 
able to produce and to sell them more cheaply. The 
capacities of the pumps of British-made fire engines vary 
between 100 and 2000 gallons of water pumped per 
minute. The vertical height to which different sized Jets 
can be thrown varies also, the minimum being about 90ft. 
for a jin. jet, and the maximum about 220ft. for a 2}in. 
jet. An ordinary 100-gallon engine will develop some- 
thing under 10 horse-power, and the 2000-gallon engme 
about 100 horse-power. Between the two extreme sizes 
just given there are—to take one firm alone—no less 
than twenty-nine sizes. These sizes include single, 
double, and treble vertical engines, and double-cylinder 
horizontal engines, and comprise at least six separate 
types. Now it is highly probable that not really half of 
these are actually required, but certain sizes are ordered 
and our makers have to supply them. It is not at all 
impossible that if only half the number of sizes were 
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Fig. 8—-MERRYWEATHER FIRE PUMP 


recognised, and the manufacturers enabled to turn them 
out in quantity, a purchaser would actually be able to get 
the next sized larger engine for the same price as that 
which he has to pay for his specially-crdered engine. 





FIRST-CLASS BATTLESHIP MONTAGU: 
SALVAGE OPERATIONS. 


H.M.S. Montracu went ashore on the south-west corner 
of Lundy Island in a dense fog about 2 a.m. on the 30th 
May, two hours before low water. After bumping heavily 
for some hours the ship took up the position shown in 
Fig. 1. Twenty-four hours after grounding practically 
every compartment inthe ship was full of water. The 
capstan engine-room forward, the compartments under 
the forward 12in. turret, all the boiler-rooms, the star- 
board engine-room, and the steering compartments aft, 
were open to the sea, the water rising and falling with the 
tide. The port engine-room was tight, but had to be 
flooded by opening the sluice valve between the two 
engine-rooms to prevent the ship taking a heavy list. 
The ship rested on a rocky bottom, the general surface 
being fairly level, but with many pinnacle rocks. 
Her position relative to the bottom is shown on 
page 86. She had a list to port of about 1} degrees, 
and the fore-and-aft inclination was practically the same 
as that at which the ship floated before grounding. At 
high-water ordinary springs the water rose about 2ft. 
above the upper deck at its lowest part, whilst at low 
tide the water fell to about 7ft. below the usual water-line 
of the ship. 

The preliminary examination by divers showed that 
the damage to the bottom was serious. A large rock 
penetrated about 10ft. into the ship under the capstan 
engine forward. Along the starboard side the bilge keel 
was more or less carried away, and several Jarge holes 
were discovered, but as the divers were unable to get under- 
neath the ship, the full extent of the injuries could not be 
ascertained. A large hole was found at the heel of the 
ship aft under the trimming tank. The port propeller, 
A bracket, and shaft, had disappeared completely; the 
starboard A bracket was cracked, and one blade of the 
starboard propeller was carried away; and the lower 
parts of the sternpost and rudder were broken off. The 
position ef the various holes discovered is shown on 
page 86. The ship is in a position exposed to the full 
force of the Atlantic rollers, and it is only the favour- 
able time of year which makes salvage operations at all 
possible. 

H.M.S. Duncan, Captain John Casement, R.N., was 
the first ship to go to the assistance of the Montagu, 
arriving on the afternoon of the 380th; and H.M.S. 
Exmouth, with Admiral Sir A. K. Wilson, G.C.V.O., 





could one or other method of stoking be determined 





K.C.B., V.C., arrived early the next morning. Mr. E. H. 











Mitchell, R.C.N.C., Assistant Constructor, Admiralty, 
arrived in the afternoon of the 31st to assist Admiral 
Wilson. The steamers of the Liverpool Salvage Asso- 
ciation, the Ranger and the Linnet, arrived during the 
following night, having on board a complete equipment 
of pumping and other salvage plant; and H.M.S. Corn- 
wallis, Captain C. H. Coke, R.N., arrived shortly after- 
wards. Later on H.M.S. Mars, Captain H. L. Tottenham, 
R.N., was sent from Portsmouth, with a nucleus crew, to 
berth those of the Montagu’s crew who were retained for 
the salvage work, and also the dockyard workmen. The 
direction of the salvage operations devolved on Admiral 
Wilson, and arrangements were entered into with the 
Liverpool Salvage Association to render all possible 
assistance with their salvage vessels Ranger and Linnet, 
and, later on, the services of their smaller vessel, the 
Plover, were also arranged for. The operations of these 
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Fig. 1—THE STRANDED MONTAGU 


salvage vessels were directed by Wreck-Master Captain 
Fred. W. Young, M.I. Mech. E. 

Before deciding on a comprehensive scheme for float- 
ing the ship the following points had to be considered. 
The repair of the bottom from outside by divers would 
involve blasting away the rocks which penetrated the 
outer bottom, and such repairs might be entirely undone 
by any movement of the ship caused by heavy weather, 
or in getting her off. In any case, such work would 
entail considerable time and difficulty, the result would 
be uncertain, and the amount that had to be done, in 
addition to the large holes already discovered, was an 
unknown quantity. 

At the ends of the ship there were several water-tight 
decks below the water-line, and without much difficulty 
the ship could be pumped out there, down to the lowest 
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Fig. 2—A IN POSITION 


uninjured deck. In the engine and boiler-rooms uo such 
decks existed, and if these spaces could not be controlled 
by pumping, either they had to be given up and the 
necessary buoyancy be provided elsewhere, or compressed 
air had to be used to force the water down. In many 
respects the conditions for the use of compressed air 
were ideal, a strong armour deck with sloping sides 
being available to form the upper boundary. The fore 
end of the ship was much more seriously damaged than 
the after end; it was more deeply embedded in the 
rocks, and the above-water part was much finer than 
the full after end. It was therefore necessary to provide 
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proportionately more lifting power forward, compared 
with that necessary for the remainder of the ship. 

The scheme decided on was to clear*the ends of the 
ship as far down as possible by pumping; to use 
compressed air in the engine and boiler spaces and in 
the capstan engine-room forward; and to help in lifting 
the bow by taking off as much as practicable of the bow 
armour, and by fitting large camels or tanks to the ship's 
side there. In the meantime the ship’s company were 
lightening the ship as much as possible by removing the 
6in. and smaller guns, torpedo nets, chain cables, «c. 
Owing to the surrounding rocks and shallow water only 
lighters or very small vessels were able to come inside 
the Montagu, and the Ranger or Linnet were seldom 
able to come alongside the outer side of the ship owing to 
the swell. This added greatly to the difficulty of the 
operations, as in most cases heavy weights, such as 
boilers, &c., had to be first hoisted into a lighter, and 
after the ligkter had been towed to the inner side of 
the Montagu, the gear had to be hoisted on board by 
hand. A similar process had to be gone through in the 
removal of the guns, &c. 

The towing of the lighters near the Montagu had to be 
done by se Be boats, and as there was a strong race 
over the rocks astern of the ship, considerable danger 
was attached to this work. On the 31st May the tow 


line by which a lighter was being towed parted, and the | 


lighter, containing four 6in. guns and several torpedo 
nets, was carried over the rocks and foundered round 
the point. A comparatively sheltered anchorage was 
available on the eastern side of the island, and it was 


generally found best to tranship heavy weights to lighters | 


there, and then tow them round. The first salvage plant 
to be got on board was the centrifugal pumps from the 
salvage steamers; a large outfit of these had been 
brought round by the salvage steamers, and a further 
supply was at once sent for. 
pumps were in action :—One 12in., three 10in., three 8in., 
one din., and one 3in., and an additional 12in. pump was 


available on board the Ranger supplied with steam from | 


her own boiler. Three more 10in. pumps and two Sin. 
pumps were in course of erection. Later on three addi- 
tional 8in. pumps and four 5in. pumps were obtained and 
fitted on board. The Ranger's 12in. pump was also fitted 
on board, and an extra boiler obtained for it. The 


By June 10th the following | 





cleared the water down to about 2ft. above the platform 
deck. Owing to the size of the rose-boxes they could not 
clear the water closer to the deck, and efforts were then 
directed to find compartments below this level which 
were tight, and which could be used as wells for the 
pump suctions. At the fore end little success was met 
with, as most of the lower compartments were open to 
the*sea and could not be made tight. 





. 
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guided into place under the deck and shored up by divers. 
Holes were then bored through the deck and angle ring 
of the pocket by underwater pneumatic drills supplied by 
the Salvage Association, and after the pocket was bolted 
in place the hatch was shut and the central hole eut out. 
The whole of this work was successfully performed by 
the Montagu’s divers under the direction of Lieut. 
Hervey, R.N. 





rer 





In the forward submerged torpedo room it was decided 
| to attempt to fit such a well below the deck. 
| pocket or well was obtained from Pembroke. 


A U-shaped | 
The sub | down, and as the revolving ammunition trunk passes 









Fiz. 3—VIEW OF FORECASTLE, 30th JUNE 


The space which gave most difficulty was that under 
the forward 12in. turret. This was badly bilged low 


arrangement of these pumps, which have a total pumping | merged torpedo room was allowed to fill with water and | through all the decks these were not water-tight in this 


capacity of about 8600 tons per hour, is shown on| a diver was then sent down to open the hatch to the | neighbourhood. 


page 86. They were able to command the different 
compartments in which they were placed, and generally 





An attempt was made to make the 


| mining room underneath it, which was open to the sea. | lower deck tight round and inside the trunk by wooden 


The pocket was then lowered through this hatch and 


wedges and platforms; but this was made more difficult 
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as the trunk had been forced up about 6in., and moved 
slightly with the movement of the ship. The work here 
was, therefore, only partially successful. A 12in. pump 
was tried in each of the boiler-rooms, but with practically 
no effect. Attempts were also made to clear some of the 
lower coal bunkers with an 8in. pump, but with little 
success, as nearly all of them were fullof coal. Although 
in many ways the minute sub-division of the ship helped 
the salvage work, it made the work of pumping the ship 
clear of water more difficult. To prevent the ship bump- 
ing at high water it was generally necessary to let her fill 








Fig. 4A—QUARTERDECK, 30th JUNE 


up with water then, and arrangements had to be made to 
pump out the various compartments rapidly, say in about 
eight hours. It was not practicable to providespecial pumps 
or suctions for all the minor compartments, and time did 
not permit of the suction pipes being moved from one 
compartment to another. Drain holes had therefore to 
be cut—mostly under water—to enable the smaller com- 
partments to drain into the larger ones where pump 
suctions were fitted. Similar holes had to be cut in the 
coamings to the hatchways of the various decks so as to 
clear them of all free water, as any such water would 
seriously affect the stability. Arrangements were also 
made to flool some of the compartments rapidly, so as to 














Fig. 5—POSITION ON iith JUNE 


be able to correct any heel which might occur when float- 
ing the ship off, or to alter the trim. The lower side 
bunkers would have been most suitable for correcting 
heel, and are fitted with flooding arrangements, but owing 
to the uncertainty of being able to clear.thése by pump- 
ing, other arrangements had to be made, and the after 
upper bunkers and the after 6in. magazines were fitted | 
for this purpose. 
On June Ist instructions were given to Devonport Dock- | 
yard, where the ship was built, to prepare plating completely | 
to close in the hatches to the engine and boiler-room 
at the level of the main deck, and a staff of shipwrights ! 


and other workmen, under Mr. A. M. Worthington, R.C.N.C., 
assistant-constructor, arrived from Pembroke Dockyard to 
prepare for the fitting of this plating, and to carry out simi- 
lar work in other parts of the ship, removing armour plates, 
fitting the camels, kc. To enable this plating to be fitted 
the funnels had to be cut through after being supported 
by strong baulks resting on the upper deck; later on 
the funnels were entirely removed piecemeal. It would 
have been preferable to fit the plating at the lower 
deck instead of at the main deck, but this was im- 
practicable, owing to the short time the lower deck was 
above water. An outfit of pneumatic tools with an oil- 
driven air compressor was brought from Pembroke, and 
this proved invaluable in cutting through the funnels, 
and for similar work throughout the ship. This plant 
was considerably increased during the progress of the 
operations both by the Salvage Association and by 
Pembroke Dockyard. 

A second oil-driven air compressor was obtained from 
Pembroke, and two smaller ones from Portsmouth. A 
steam-driven air compressor was also obtained by the 
Salvage Association from Messrs. Alley and Maclellan, 
and a similar one was available in the engine-room of the 
Ranger, and could be used whenever the Ranger could 
lie alongside. The capacities of these air compressors 


were as follows :— 
Cubic feet free 
air per min. 
135 
135 
85 
85 
200 
250 
on eu ame Saree Serer 890 
These machines were intended primarily for testing the 
compressed air system in the engine and boiler-rooms, so 
that an estimate could be made of what further plant 
was necessary, but they were also useful in supplying 
air to the numerous pneumatic tools. 
The closing in of the engine-rooms was completed by 


Two No. oil-driven from Pembroke Dockyard... 


Two No. Portsmouth 


” 


One steam-driven by Alley and Maclellan 
on board Ranger ... 


” ” 


By the 6th July most of this plant was in place, and 
the large 2000 cubic feet machine was ready for trial, 
This engine was designed to compress air to 100lb, 
pressure in two stages, the low-pressure cylinders com. 
pressing it to 8301b. For the purpose in view, however 
it was desired to obtain as large a volume of air as pos- 
sible at about 15lb. pressure; the cylinders were there. 
fore disconnected and each run as a single stage com. 
| pressor, the capacity being increased to 2700 cubic feet 
| per minute by this alteration. Air pipes were led from 
| each cylinder to the two engine-rooms, and after 44 hours 
| running the desired pressure of 84 1b. at high water was 
| obtained. During this and the previous trials the 
| Salvage Association’s divers were employed in the engine. 
| rooms, going down through air locks which were fitted on 
| the top of the plating inthe hatchways. They checked by 
| actual measurement the depth to which the water was forced 
| down, and this agreed almost exactly with that deduced 
| from the pressure gauge readings. They also examined the 
| damage done to the bulkheads and stopped minor leaks. 
| Most of the air leaks were through minute crevices in 
| the joints of the plating, &c., and tallow applied on the 
| inside was found the most satisfactory material for stop. 
| ping such leaks. It could be easily forced into the 
| interstices, and adhered well. As all the surfaces were 
| coated with a thick oily film, ordinary cement was little 
| use. 





| It was hoped to have all the plant ready for an attempt 
| to lift the ship on the spring tides of the 7th July, and 
| every effort was made to accomplish this. When the day 
arrived, however, time had not permitted of any prelimi- 
| nary trial of the remainder of the machinery, and shortly 
| after starting the feed-water arrangements of several of 
the boilers gave out. This was not the only reason which 
prevented an attempt to lift the ship being made on that 
date, as the other arrangements were also not sufficiently 
far advanced. The feed pumps of the boilers were over- 
hauled and a trial made of all the plant on the 13th July, 
starting 14 hours before low water. The result for the 
| first 1} hours was excellent, a pressure of 5 Ib. being 























Fig. 6—POSITION 


the 15th June, and a trial with compressed air was made 
on the starboard engine-room on that date. Three of the 
oil-driven engines were used, having a total capacity of 
310 cubic feet of free air per minute. A pressure of 5 Ib. 
per square inch was obtained at high water, lowering the 
water level by 11ft., but numerous air leaks were dis- 
| covered, mostly in the bulkhead between the engine and 
| boiler-rooms. A more thorough trial on both engine- 

rooms was made on the 19th June, using compressors of 
| a total capacity of 755 cubic feet per minute. This trial 
| was started one hour after low water, and at high water 
| —after five hours working—a pressure of 6 lb. per square 
| inch was obtained in both engine-rooms. It was esti- 
| mated that to float the ship safely the water in the 
| engine and boiler-rooms would have to be forced down to 
| the level of the floor of the ammunition passage, and to 
‘do this a pressure of 8} 1b. per square inch would be 
| necessary. On the basis of the above trial, making 
| allowances for increased leakage at the higher pressure 

and for the additional volume and surface of the boiler- 
| rooms, it was estimated that a plant capable of producing 
| 6000 cubic feet of free air per minute would give the 

required result with a sufficient margin for breakdowns, «c. 

_ The following machinery, which was available for 
| immediate delivery, was then ordered, with portable dock- 
| yard boilers necessary to drive it, in addition to the five 
| small machines already on board. 
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obtained in all the engine and boiler-rooms at low water, 
| notwithstanding the large volume to be filled at that 
time, and the greater surface exposed to air leaks. After 
this some of the engines had to be stopped owing to 
insufficient steam supply, and although the rising tide 
was helping to compress the air, the pressure dropped to 
43 Jb. during the next two hours, but ultimately, at high 
tide, reached an average of 6 lb. 
This was the first time a thorough test had been made 
with all the boiler-rooms under air pressure and several 
| leaks were discovered, which have since been stopped. 
On this trial the divers went down through an air-lock to 
the forward boiler-room, and were able to make a 
thorough examination of it and to stop minor leaks. At 
low tide the water was forced down to within 7ft. of the 
stokehold plates. Owing to the intricate entrances to 
| the boiler-rooms great care had to be taken by the divers 
| to prevent their retreat being cut off by the rising tide. 
| In this compartment all the boilers have been raised up 
| from 6in. to 1ft. by the bottom crushing in, and this has 
| in some places damaged the side coal bunker bulkhead. 
| As a result of this trial more boiler power was at once 
| arranged for. 
| The work of removing the forward armour and fitting 
| camels there was not commenced until information was 
available as to the extent to which the ship could be 
| pumped out, but on 15th June it was decided that this 
| work would be necessary, and it was at once put in hand. 
| Only the upper tier of armour plates was removed, as 
| the tide was rarely low enough to enable the rivets to be 
| cut out of the lower covering plate. The armour plating 
| near the stem is riveted in place and overlaps the 
| foremost bolted plate, so that it was impracticable to 
| remove these, and the first plate to be taken off was 
| about 50ft. abaft the stem. It was at first intended to 
| hoist the plates into lighters, but the heavy swell caused 
| so much difficulty and delay in this work, that after the 
‘third plate the remainder were simply jacked off and 
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allowed to drop to the bottom, where they can easily be 
recovered when required. The plates were so tightly 
wedged in place that their removal was no easy matter, 
even with the aid of powerful hydraulic jacks, and a 
considerable amount of work was involved in removing 
the upper covering plate, unscrewing the armour bolts 
and cutting out the tap rivets securing the deck to the 
upper edge of the armour. By July 20th 86ft. of armour 
plating each side had been removed, the total weight 
being about 140 tons. 

The camels, or tanks, to be fitted on the side forward 
were constructed at Devonport Dockyard, and were sent 
round as they were completed in a steam lighter. The 
first one to be made was 14ft. long, 22ft. deep, and 10ft. 
wide; but as this was too heavy for convenient handling, 
the remainder were made only 6ft. 5in. long—about half 
the size of the first one. Thirty-one camels in all were 
made, the last batch being received from Devonport on 
July 4th. Fig. 2 shows the construction and method of 
securing these camels. Z-bars were in the first place 
bolted to the ship’s side in the recess left by the armour 
plates which had been removed, and the camels were 
bolted to these Z bars by forty-eight tin. bolts, and were 
further secured by brackets at their upper edge, and by 
being braced together by angle bars running along the 
top. No fastening could be made at the lower edge, as 
this was practically always under water, and owing to 
the ship resting on the rocks, wire ropes for securing pur- 
poses could not be rove underneath the bottom. The great- 
est difficulty was experienced in getting the camels secured 
in place, and slow progress could only be made with this 
work. On arriving from Devonport the camels were 
hoisted out of the steam lighter and moored at the 
eastern anchorage. As they were required they were 
hoisted into a lighter, towed round alongside the 
Montagu, and the holes for securing them to the Z bars 
marked off and drilled. They were then again hoisted 
out, floated underneath their position on the ship's side, 
and hoisted into place by sheer legs fitted for the purpose. 
This latter process was the most difficult, as before any 
bolts could be inserted the camel had to be got into its 
exact position on the ship’s side, and this could only be 
done at low tide, and when the swell was not too great. 

A valve and manhole were fitted in the bottom of each 
camel, and these were opened as soon as the camel was 
in place, so that the sea could rise inside the camel and 
prevent it lifting as the tide rose, and before it was pro- 
perly secured. These holes also prevented the lifting 
power being applied to the ship until it was wanted for 
the final raising. The first camel to be got into place 
was only secured by ten jin. bolts before the tide came 
up, and stopped further work, and during the night these 
bolts were sheared by the movement of the camel due to 
the swell. The camel was, fortunately, prevented from 
falling to the bottom by wire rope slings which had been 
fitted to it. Another camel, on the port side, which had 
not yet been supported by other camels alongside it, sheared 
thirty-eight jin. bolts and sank, but was ultimately re- 
covered and repaired. As the number of camels secured 
to the ship increased, the danger of their breaking adrift 
decreased, as they were well connected together, and 
afforded mutual support against fore-and-aft move- 
ment. By the 21st July twenty camels in all had been 
secured, and progress was being made at the rate of about 
one per day. 

A large amount of work of a miscellaneous character 
has been done in addition to that described above. The 
officers and men of the ships in attendance have been 
kept busy hoisting in and out heavy weights and in 
towing and mooring lighters and camels, All accessible 
store rooms have been cleared, and the coal has been 
removed from the upper bunkers. The torpedoes, mines, 
and gun-cotton, and the shell and ammunition for the 6in. 
and smaller guns, has been mostly hoisted out, this work 
having had to be nearly all performed by divers. The 
hydraulic boat hoists and the coal hoists have been 
removed, and many smaller fittings. To enable the work 
to be rapidly pushed on, the lighters, &c., had to be fre- 
quently shifted, and owing to the continuous swell, this 
was a matter of no little difficulty. Notwithstanding the 
care which was taken in this work, minor damage to the 
lighters and picket boats frequently resulted. In any 
swell the camels were very awkward to handle, owing to 
their sharp corners and their erratic movements. Coal 
and fresh water had to be supplied to the Montagu 
almost daily. Owing to the large amount of water used 
by the various boilers, it was not possible to keep them 
entirely supplied with fresh water, and after weeks of 
heavy working, a thick scale of salt had accumulated in 
some of the pump boilers. 

The lighter which foundered on the 3lst May was 
successfully salved later on. Although ashore in a rocky 
and exposed position and badly damaged, the guns were 
got out of her, she was slung under another lighter and 
beached, and repaired in a sheltered position on the 
eastern side of the island. The artificers of the ships in 
attendance have been constantly employed in making the 
various compartments water and air-tight, under the 
superintendence of Captain Young, and the engineering 
staffs have had the work of erecting and driving the 
various air compressors, removing the funnels, &c. In 
many cases the progress of the work has been helped 
considerably by the friendly rivalry of the ships carrying 
it out. 

Blasting operations have been carried out, whenever 
the swell would permit, on the rocks on the port bow of 
the ship, and these have been considerably reduced in 
height. 

The conditions affecting the stability of the ship when 
raised are somewhat novel, and have been carefully 
watched. The centre of buoyancy will be practically 
at the same height as the centre of gravity. There will 
be practically a complete free surface of water inside the 
ship at a level about 8ft. below the ordinary water-line, 
so that most of the stability due to form is lost. The 
camels, however, add greatly to the stability, and provide 
® sufficient margin for safety. 











Every effort is being made to be ready to raise the 
ship on the spring tides of the 5th of August. It is hoped 
when the arrangements are complete that the ship will 
float on an even keel, with 8ft. freeboard at the lowest 
point of the upper deck, and the sides amidships have 
been built up to 6ft. above this deck. 

on various engravings, Figs. 3 to 6, speak for them- 
selves. 








THE IRON AND STEEL INSTITUTE. 


THE summer meeting of the Iron and Steel Institute 
commenced on Tuesday, and this year it is of particular 
interest, as the Institute is returning the hospitality 
extended to its members in 1904, when they were the 
guests of the American Institute of Mining Engineers. 
The visitors were welcomed by the President, Mr. R. A. 
Hadfield, at the Institution of Civil Engineers. The 
lecture theatre was quite full when Mr. Hadfield read 
his address of welcome, of which the following is a 
slightly abridged reprint :— 

In offering, this morning, a most hearty and cordial 
welcome to you, the members of the American Institute 
of Mining Engineers, I know that every one in this 
country interested in iron and steel joins with me. We 
feel the greatest satisfaction that so many of our friends 
from America have been able to come to this important 
international meeting held in our great metropolis. 
Devoted as those present are to the study of the metal, 
iron, we cannot forget the deep significance to the metal- 
lurgist of two great industrial powers—mother and 
daughter—drawing together in mutual respect. Such 
gatherings are of the utmost international importance, 
and not only as President of this Institute, but as an 
Englishman, I again offer you the heartiest and most 
cordial welcome to our country. May each of our great 
nations increase in prosperity and help on the cause of 
peaceful progress and freedom, dear alike to the hearts 
of Englishmen and Americans of whatever rank and in 
whatever walk of life. In this little island we cannot 
show you vast distances, but we hope we can interest 
you in our historical remains. Descended as we are 
from practically one common stock, they are yours as 
well as ours. We hope, too, that what we show you on 
the technical side will prove that we are not standing 
still. If our efforts to make your stay pleasant earn 
your approval, we shall be more than satisfied. We 
shall do our best to try to return in the short time you 
are with us some of that magnificent hospitality we 
experienced at your hands in those memorable gatherings 
of 1890 and 1904. You have set us a great example; and 
whilst we should have been delighted to surpass you, 
that is impossible, but we can offer you an equally hearty 
welcome. I venture to think that these visits help not a 
little in bringing England and America more closely 
together—two nations which, though divided by great 
distance, are more closely allied in origin, thought, laws 
and literature than any others. May their future for all 
time be bound together in the paths of peace and pro- 
gress! The good feeling between England and America 
grows stronger each year; and has not one of your 
famous men who managed an army of over a million 
soldiers said if ever there was a “ shindy ”’ on this side of 
the water, America would not sit by, but would come over 
and help us. When General Sherman expressed this senti- 
ment, he added : “I feel no difference in this hall between 
an assembly of Englishmen and Americans.” This was 
at our New York meeting held fifteen years ago, and the 
remark comes back to us with still greater force to-day. 
Although, greatly to my personal regret, I was unable to 
be present on the second visit of this Institute to your 
country, I shall never forget the hospitality you showered 
upon us in 1890, and how willingly the hand of friendship 
was held out to us on every occasion. I had then one of 
the most delightful times of my life, seeing your wonderful 
continent, travelling from great New York to staid 
Philadelphia, to busy Pittsburg, and Chicago, then far 
west into the mountain fastnesses of Colorado; later, too, 
those wonderful works of Nature, the Yosemite and the 
Yellowstone. Everywhere, on every hand and occasion, 
nothing but the most cordial hospitality was met with. 
This Institute has of late sustained great losses, and we 
know you will join with us in mourning the absence of 
those bearing such household names in metallurgy as Sir 
Lowthian Bell—concerning whom Professor Howe's 
biographical masterpiece demands our grateful thanks ; 
Sir Bernhard Samuelson, Sir Edward Carbutt, Sir David 
Dale, and Mr. Snelus. You will, on the other hand, share 
the satisfaction of knowing that we have with us the 
father of our Institute, Sir John Alleyne, also Mr. J. D. 
Ellis, who is now over 84 years of age, and Sir James 
Kitson, who so worthily sustained the dignity of his 
country and the renown of this cosmopolitan Institute 
during those memorable trips of 1890 and 1904. You 
yourselves have reason to be proud in still having with 
you Mr. John Fritz, the Nestor of the American iron 
trade, now, I believe, within a month of completing his 
84th year ; we greatly regret he cannot be with us to-day. 
As he is one of our Bessemer medallists and honorary 
members, I suggest we send to him this cablegram, in 
united friendly greeting :—‘ This great_and memorable 
gathering of Englishmen and Americans united send you, 
Bessemer Medallist and honorary member of the Iron 
and Steel Institute, heartiest and most friendly greetings. 
We congratulate you upon the immense progress in 
metallurgy made during your lifetime, and in which you 
have played so honourable a part. Long may you be 
spared to us.” I will conclude these personal references 
by saying how much this Institute has been indebted to 
our late President, Mr. Carnegie, who, notwithstanding 
rumours to the contrary, is still on the sunny side of 
seventy. We are delighted to have had him as our 
President, and we are proud that he, an American, 
occupied the presidential chair, the first to do so not a 
British citizen. In a personal letter to myself he writes :— 








“Tt is a matter of deep disappointment and regret that I 
am prevented from joining you in London, and doing what 
I could, if anything, to aid and support you in your duties. 
That you will all render memorable the forthcoming visit 
of the American societies I feel confident. It would have 
been a great pleasure to me to appear in my international 
capacity of British-American, taking each of the two 
sections by the hand and joining them together in bonds 
of lasting friendship. With every good wish for one and 
all.” Metallurgy must ever be indebted to America as a 
country which has produced, amongst others, such metal- 
lurgists as Fritz, Hewitt, Holley, Jones, Howe, Langley, 
Metcalfe, Sauveur, Campbell, Dudley, Gayley, Talbot, 
and finally your president, Mr. Robert Hunt, and your 
secretary, Dr. Raymond. Further, your wonderful 
technical Press, which ransacks the world for informa- 
tion, is but another proof of your untiring energy and 
indomitable perseverance on behalf of the cause in 
which we are interested. I would here say a few 
words with regard to the terrible calamity one of 
the most beautiful of your cities has recently sustained. 
The monetary loss alone is estimated to have been 
75 million dollars, and this is a minimum figure. 
Never did a greater wave of sympathy run “through 
Great Britain and Ireland—and, indeed, the whole of our 
vast dominions throughout the world—than when the 
news came of the terrible disaster at San Francisco. 
Her citizens have risen nobly to a situation almost un- 
paralleled in history. We congratulate you; and may we 
not also congratulate ourselves on this further’ proof of 
the Anglo-Saxon being able to surmount any difficulties 
it may be his lot to meet in this mundane sphere. I am 
expressing the feelings, not only of every member of our 
Institute, but of every Englishman, when F say that we 
wish San Francisco not only freedom from those terrible 
visitations of earthquakes, but that she may arise literally 
from her ashes stronger and more powerful than ever 
before. I do not know whether all present have seen 
that remarkable photograph of the Kohl building in San 
Francisco, representing one of the few buildings which 
was not destroyed by either shock or fire. There it 
stands, tall and unscathed, in the midst of a scene of 
terrible devastation, the American flag flying proudly 
from its garden roof, as if to show the world that the 
citizens of San Francisco were undaunted, even though 
they had passed through one of the greatest disasters of 
modern times. All honour to a country which has pro- 
duced such a city and such citizens! Happily, the 
increasingly important position occupied in the world’s 
progress by technical men is being recognised, and I 
venture to say that not least among them is the metal- 
lurgist. To those assembled here may I say that, for the 
first time in the world’s history, the importance of the 
science in which we are interested, namely, metallurgy, 
has this year been recognised from the Academic point of 
view, for the University of Sheffield, under its newly- 
formed charter, now confers the degrees of Doctor, 
Master, and Bachelor of Metallurgy. On an occasion 
like this one cannot but draw some comparisons between 
the present time and that when we first visited you. In 
1890 America had commenced to pass us in its produc- 
tion of pig iron, making what must seem now the modest 
total of about nine million tons, we having made eight 
million tons. American imports and exports were then, I 
believe, about £300 million against our £684 million. 
To-day your production of pig iron has increased to the 
enormous figure of about 23 million tons. You almost 
startle us with your proposals for the Gary plant, an 
expenditure of over 15 million pounds, and eighty 60-ton 
basic open-hearth furnaces. I, for one, congratulate you 
most heartily, as in the advancement and prosperity of 
one country the world generally must benefit. In this 
expression of opinion English members of the Institute 
will specially join me, as they know much of this remark- 
able progress has been brought about by members of 
your Institute. We, in our turn, have prospered not a 
little; for if this year our trade returns continue to 
expand, or even to remain on the same footing as for the 
first six months, it is probable that the total trade of this 
country, imports and exports, will amount in 1906 to the 
gigantic total of not far short of £1000 millions sterling— 
or, to express it “ Americanly,” 5000 billion dollars. If 
our colonial and foreign exports, which are, of course, 
valuable and profitable, are included, our grand total 
should be nearly £1100 millions sterling. If exports 
represent the desideratum in the iron and steel trade, 
then, as that excellent American technical paper, the 
Tron Age, points out, in the first four months of 1906, as 
compared with 1905, Great Britain’s exports of iron and 
steel have been considerably more than those of both the 
United States and Germany put together. In face of 
these enormous figures on every hand, one can but 
speculate upon the future. Prophesying before you know 
is always dangerous, notwithstanding Benner’s remark- 
able record; but there is no doubt that, in the not far- 
distant future, unless some very important source of iron 
ore is discovered, we shall have to husband our ore 
supplies, or iron may some day be as dear as, for example, 
copper. In my presidential address last year I indicated 
that it was probable that by the year 1950 one hundred 
million tons of pig iron would be produced annually; so 
that, as compared with 1800, when only about five million 
tons were used, at least three hundred million tons of ore 
would be wanted annually. According tb trustworthy 
authorities, only about 10,000 million tons of iron ore are 
available in known workable iron fields; yet by the end 
of the twentieth century a grand total consumption of 
probably forty-five million tons of ore will have been 
called for. Whence are the supplies to come? If this 
probable serious position of affairs is applied practically 
to ourselves of to-day, we realise that the man who 
makes one pound of iron go as far as two pounds 
now do is a public benefactor of the highest order. 
The world’s production. of pig iron has doubled 
in the short space of fifteen years, that is to say, it has 
advanced from 27 million tons in 1890 to 54 million tons 
in 1905, approximately of the value of £160,000,000. We 
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regard the production of gold as enormously important ; 
yet the total value of the whole of this precious metal 
produced in the world last year—and it is well known— 
only amounted to £77,000,000. Such colossal outputs of 
iron and steel demand colossal organisations ; and there- 
fore it is natural to find that you have now a company 
in America—the United States Steel Corporation—which 
has on its pay-roll nearly 200,000 employés, its distribu- 
tion annually in wages being the sum of about £30,000,000. 
But what is this in a country which has over 200,000 
miles of railways and 150,000 locomotives? We offer our 
congratulations upon the successful inauguration of the 
Engineering Building in New York, which is to bring 
together the whole of the technical bodies of the United 
States of America. Such a palatial home excites our 
admiration, and we remember that it has been made 
possible by the munificent help of one who has also done 
much for us. Although all do not agree upon the point, 
surely the bringing together of the various technical 
institutes under one roof should prove of great value. 
The saving in time alone must be considerable, to say 
nothing of other advantages. We wish the construction 
may soon be brought to a happy conclusion, and that the 
success attending its use will amply reward the donor. 
As we also are interested in the advance of metallurgy 
upon true scientific lines, we offer our best wishes on the 
opening of the new building devoted to this science in 
the Columbia University, the gift of Mr. Lewis Holing 
Not one of the least objects of interest there, to those who 
knew his worth, will be the bronze bust of Professor 
Egglestone, who founded the School of Mines in 1865. 
We congratulate you in having brought over as your 
President such an excellent representative of the prowess 
of metallurgy as Captain R. Hunt, whose work on its 
behalf has been invaluable, and not less upon the presence 
still in your councils of Dr. Raymond, a host in himself. 
Never can we on this side forget his cordiality to us, not 
only during our official excursions, but also when we have 
exchanged those friendly private visits that are happily 
becoming more and more frequent between us. Finally, 
may I hope that this visit will be a record one in every 
way—one that will ever remain in your minds, and cause 
you to say in after times that the Iron and Steel Institute 
indeed did its best to show, not only hospitality, but that 
spirit of personal friendliness which, like the faith that 
could move mountains, is the true spirit which tends 
towards the permanent progress of the world. 

The President then called upon Sir James Kitson to 
add a few remarks to his. 

Sir James Kitson observed that since the last meeting 
with the Americans the Institute had lost Sir Lowthian 
Bell, Sir Bernhard Samuelson, and Sir David Dale, thus 
leaving him the senior Past-president of the Institute— 
an honour which he hoped long to enjoy. He reminded 
those present that in the great visit of the Iron and 
Steel Institute to New York in 1890, the President, in 
welcoming them, had referred to him—Sir James Kitson 
—as the representative of a fossil iron. He meant best 
Yorkshire iron. However, although we in this country 
could not rival the colossal figures of the United States, 
yet we could say that Great Britain was producing more 
iron and using more coal than ever before, and this, he 
remarked, was good for a fossil. Finally, in a few well- 
chosen and appropriate sentences, he welcomed the 
guests, and, in doing so, remarked that the Institution 
would do all it could to make their stay in this country 
not only a happy, but a useful one. 

Captain Hunt, who replied on behalf of the guests, 
was received most enthusiastically. He remarked that 
the President's address would long be remembered by 
them all, and he wished that they were worthy of all the 
flattering remarks that the President had made about 
them. If the American Institution had ever had happy 
days it certainly was when it welcomed Great Britain 
over there. They could not claim such old institutions 
as those in this country, so they based their pride on 
new ones, which had been modelled on the old 
ones. It was necessary for those in this country to 
remember that they had only expanded their notions. 
He then referred to the cordiality of the greeting, saying 
that the welcome came from one closer than a friend, 
indeed as a brother. 

The President then made the interesting announce- 
ment that his Majesty had graciously consented to accept 
the Bessemer gold medal. It was also stated that Sir 
Hugh Bell had been elected to succeed Mr. Hadfield as 
President. Professor Bauerman was then called upon to 
introduce Mr. Joseph von Ehrenwerth, who had been 
elected an honorary member. He said Joseph Gungl 
von Ehrenwerth was an old student and assistant of the 
late Peter von Tunner, who for so many years was at 
the head of the principal scientific mining school in 
Austria, the Imperial Mining Academy of Leoben. Sub- 
sequently to the completion of his academic career, he 
entered into practical life and was manager of an 
important Austrian steel works, but his services being 
called for by the State, he returned to the educational 
field, becoming Professor of Metallurgy at the Mining 
Academy at Pribram in Bohemia, whence he was 
transferred later on to the same office at Leoben, where 
he now fills Peter von Tunner’s chair. Under his direc- 
tion the scientific training in the school has been very 
largely developed, and he has been the instrument of 
carrying out the important extension and improvement 
consequent on the decision of the Imperial Government 
to maintain the municipal establishment for the higher 
metallurgical and mining education at Leoben, instead of 
the alternative scheme which had been proposed of 
transferring it to Vienna. Besides his educational and 
administrative work, Professor von Ehrenwerth had been 
a prolific writer on technical subjects, a favourite one 
being improving the utilisation of blast furnace gases; 
but the work by which he was probably the most widely 
known was his report on the metallurgy of America, as 
shown at the Chicago Exhibition, which was received 
with universal favour, and was still of value as an important 
reference book. 





The next business was the reading of three papers on | 
gas engines. All the papers dealt with the subject specially | 
with regard to the application of gas engines to iron and | 
steel industries. The first of the papers was entitled 
“The Design of Blast Furnace Gas Engines in Belgium,” 

The most interesting section of Professor Hubert’s | 
paper refers to tests on an engine built by the Cockerill 
Company. It is as follows:— 


The Cockerill Company instructed the author to undertake, with 
Professor Witz, detailed tests on the 1400 horse-power two-cylinder 
double-acting and tandem engine installed in their electric service. 
These tests were made on January 9th and 10th, 1906. Arrange- 
ments were made for measuring the consumption, a bell, holding 
about 300 cubic metres, being provided for this purpose. 

As the engine working at full load consumes about 2} cubic 
metres per horse-power per hour, ‘the bell was only able to feed it 
for a little more than five minutes. It was then raised again by 
the gas being pumped into it by an electric rotary pump. In the 
interval the opening of gas valves allowed the engine to take gas 
directly from the main, from which these gas valves isolated it 
during the time of the trials. 

The indicated work—indicated horse-power—was determined 
by a large number of diagrams, taken by two observers. The 
useful work—effective horse-power, brake horse-power—was ascer- 
tained by means of the electric energy developed by a dynamo, of 
which the output had been carefully tested in advance for a 
seriss of powers. Samples of the gas were taken, for the 
determination of the calorific power, by the Witz bomb in the 
laboratory of Professor Witz at Lille University. The quantities 
of water used in cooling the different parts of the engine 


| 


Iron and Steel Industries.’ We begin the publication of 
the paper on page 101. 

This paper was immediately followed by a few remarks 
by Mr. Tom Westgarth on his paper, entitled “ Notes on 
Large Gas Engines Built in Great Britain, and upon Gas 
Cleaning.” The author observed that he only intended 
his paper to be a few notes on the general subject of 
large gas engines. He had intentionally avoided going 
fully into the question of design, as the papers already 
submitted had done this; and his notes had been written 
chiefly with the object of representing British practice. 
All the British builders of large gas engines were, he said, 
using the “ four-cycle” system, except the builders of 
Kérting and Oechelhiiuser engines, who worked upon the 
“two-cycle system. It was also to be noticed that large 
gas engines were gradually coming into use in Great 
Britain for general purposes, ¢.e., in addition to blowing 
and dynamo work, they were being applied to rolling-mills 
and for general manufacturing purposes, cotton mills, 
cement works, kc. He referred to the schedules he had 
given to show the popularity of gas engines, and the 
increase in number used. He further drew attention to the 
different kinds of gas used. He would have liked, he sai i, 
to have given some particulars of the Mann’s type of gas 
engine made by Beardmore’s, but this he was unable to 
do. It would also have been instructive to have known 
how these engines behaved in reversing, as this is of the 
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Description. Date of tria 


8 horse-puwer engine .. 1806 

200 horse-power engine— | 

Single-cylinder, single-acting, constant admission , 1th-20th July 
| 

600 horse-power engine — 

Single-cylinder, single-acting, constant admission | 


4 200 horse-power engine— Tees | 
Single-cylinder, single-acting, variable admission .| 2nd December, 
1400 horse-power engine— | 
Double-acting, tandem, variable admission . 9th-10th Januar 


were measured, as well as their temperatures. It was not found 
practicable to take the gas at the outlet, because the water 
injected into the exhaust vaporised instantly and lowered the 
ternperature. 

The detailed results of these tests will be published later; but 
the principal elements, enabling the progress made since the com- 
mencement of this novel application of blast furnace gases, and 
the enormous economy it has brought about, to be measured, are 
given in Table I. 

It is interesting to compare the results obtained by these trials 
with those obtained previously with engines made by the same 
company. 

These figures are significant. In comparing the trials of 1906 
with those of 1900, which gave results which were considered 
excellent at that time, there was found a diminution of 15 per 
cent. of calories used per 1 horse-power. For the brake horse- 
power the reduction attains 31-4 per cent. Finally, the thermal 
efficiency has been increased 18-4 per cent. The advance made is 
thus very considerable. The advantage obtained, as compared 
with the employment of steam, is by no means the least interest- 
ing of facts brought out by this investigation. 
ever, that a 70 per cent. efficiency is obtained by burning the 
gases under boilers, which is considered satisfactory, and that the 


steam raised amounts, according to Carnot’s cycle, to an efficiency | 


of 40 per cent.—between 200 deg. and 10 deg., which the cycie of 
Rankine makes 77 per cent. of that of Carnot—and, finally, that 
one could succeed in obtaining 80 per cent. of the Rankine cycle, 
the thermal efficiency becomes— 

0:70 x 0-40 x 0-77 x 0-8 x 100 = 17-25, 
which is lower, by 42 per cent., than that of the motor above 
described. 

It has been assumed, earlier in the paper, that a blast furnace 
producing 100 tons of pig iron per day produces about 9000 
_— metres of gas at 1600 calories, available for the production 
re) wer. 

Under these conditions, by obtaining 2450 horse-power with the 
steam engine, and 4220 by using the gas direct in gas engines, 
there remains a difference of 1770 horse-power in favour of this 
new application over the results obtained by a first-class steam 
plant of the usual —boiler—type. 

These figures explain the success obtained in metallurgy by the 
direct use of blast furnace gas. 

At the conclusion of the paper Mr. A. Greiner— 
managing director of the firm of Cockerill, Seraing—wished 
to draw attention to the high efficiencies that: had been 
obtained. He also referred to the lay:ge increase in the 
number of engines of this class that have been or are now 
being made. No fewer than 176 engines, aggregating 
103,550 horse-power, have already been built under 
licence from the Cockerill Company. Years ago he 
thought that each 100 tons of pig iron would give 3000 
horse-power. Subsequent experiments carried out by 
Professor Witz and another gentlernan had shown that 
100 tons of pig iron were sufficient to develop 3800 horse- 
power. At the present time his company had engines 
developing 26,000 horse-power from the use of 700 to 
800 tons of pig iron. 

The Secretary then read Mr. K. Reinhiardt’s paper on 
“The Application of Large Gas Engines im the German 
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| greatest importance. Were it possible satisfactorily to 
| reverse them, they would undoubtedly be adopted 
for rolling mills. The question of cleaning the 
gas was also briefly referred to in the paper. He 
had purposely done this, because unless the gas was 
absolutely clean, it prevented good running. Most 
| engineers, he said, commenced cleaning the gas 
for engines by passing it by ordinary fans through 
water. It was soon found that two or more fans in 
series would Le necessary, and that a considerable quantity 
of water and much power was required, the result not 
always being satisfactory, particularly if the gas had not 
previously been very well cleaned and cooled by passing 
| through large dust-catchers and long mains. A difficulty 
also occured with the moisture absorbed by the gas in the 
| fans, and it had been found necessary to supplement the 
fans by various cleaning and drying devices. 

A large installation of Theisen’s patent gas-cleaning 
| apparatus had been erccted at the Cargo Fleet Company's 
| works by Richardsons, Westgarth and Co., Limited, 
| of Middlesbrough, which showed the latest practice in 
cleaning blast-furnace gas. This apparatus was able to 
clean ordinary blast furnace gas down to 0°002 grammes 

per cubic metre with the use of less than one litre of 
| water per cubic metre of gas. A vapour-separating 
apparatus was fitted to the outlet of the Theisen cleaner, 
which had the effect of thoroughly drying the gas. Mr. 
Westgarth did not enter into any detailed description of 
the various gas-cleaning apparatus named above, his 
object in his notes being merely to call attention to the 
various systems for the use of those who required general 
information. Nor did he make any mention of Zschocke, 
Bian, or Sahlin gas-cleaning plants, because, although 
these were receiving some attention in this country, they 
had not, he said, been used here go far as he knew. 
He had telegraphed to Cockerills relative to the cleaning 
question, and had learnt, in reply, that in a series of tests 
carried out, it had been found that the following figures 
had been obtained :—0°0025, 0°0036, 0°0037, 0:0025, and 
0:019 grammes of solid matter per cubic metre had been 
obtained. Thus his statement that blast furnace gas can 
be cleaned down to 0°002 grammes per cubic metre could 
be taken as correct, and further, that the question of 
properly cleaning the gas had been overcome. 

Mr. Julian Kennedy (America), in answer to a call 
from the President, remarked that gas engines were only 
in their infancy in his country, and up to the present they 
had had little experience with them. He thought, how- 
ever, that the greatest difficulty which they would have 
to overcome would be that of efficiently cleaning the 
gases. 

” Professor Kent said they were pleased to see that 
Germany had led in the introduction of gas engines. He 
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humorously remarked that Americans had saved a lot of 
money in the last ten years by not making gas engines, 
but by waiting until the experimental stages had been 
passed. Now, however, although there was still much 
to be done, they intended earnestly to enter into the 
field. He stated that furnace gas was of the utmost 
importance, but some means must be devised for equalis- 
ing the quantity of the gas entering the engine. Some 
governors had been devised, and were mentioned in 
Reiuhardt’s paper. He predicted that around cities 
where gas furnaces were working, in the near future 
electricity for domestic purposes would be supplied from 
these works. 

The next speaker, Mr. Duff, confined his remarks to 
coke oven gases. Seven years ago he constructed a coke 
oven, and found that he had a surplus of gas; also that 
there was surplus steam raised from the waste gases. 
After various suggestions, gas engines had been intro- 
duced, and it had been found that there was enough gas 
to develop 500 horse-power. He had been struck by the 
small amount of scrubbing or washing required; the 
only drawback appeared to be the presence of cyanide. 
He had introduced a method to get rid of this, which had 
proved effective. In conclusion, he remarked that none of 
these papers referred to an important installation that 
had been erected in Madrid. Here there were six engines, 
each developing 2000 horse-power. One of the engines 
had made what he believed to be a record run, having 
worked without once stopping for six months. 

Mr. Hamilton stated that gas engines had rapidly 
developed within recent years, and would develop more 
rapidly still, as great savings had been effected where 
they had been installed. In this country we had not 
progressed on the same lines as the Germans; they had 
increased the power of their engines considerably, but not 
the economy. In this country a greater amount of work 
had been done in producer gas, and considerable attention 
had been paid to economy. 

Mr. Tannett Walker thanked the authors for their 
excellent papers. He could not help thinking, however, 
that there was still much to be done yet in the design of 
large gas engines. He took exception to Professor Kent's 
remarks that the Germans were the pioneers of gas 
engines, and briefly gave the history of their introduc- 
tion into this country. 

Mr. Mark Robinson thought the subject of great 
importance, and that Mr. Reinhardt’s paper was a mine 
of information. However, there was one subject that 
had not been mentioned. Allusions had been made to 
gas engines of other than furnace gas, but nothing had 
been said about producer gas. It would also have been 
instructive had the matter of scavenging been dealt 
with. He believed that the Germans did not think that 
scavengers were necessary, and it would have been a 
good thing to know, authoritatively, if the scavenger was 
really useful. 

Professor Turner, who spoke at the President’s request, 
regretted that he had had no experience with large gas 
engines. At Birmingham University their largest engine 
was 150 horse-power, and with this there had been no 
trouble. Keen interest had been taken in large powers, 
and up to the present information on this subject had 
been wanting. Those who had waited were indebted to 
the authors of the three papers for the valuable data 
which they had now given. 

The proceedings terminated with a few remarks by 
Mr. B. H. Thwaite. 

On Monday evening a reception was ‘held at the 
Grafton Galleries by Mr. and Mrs. Hadfield, and was 
brilliantly successful. On Tuesday afternoon the 
members were divided into several parties, and were 
taken to places of general or technical interest in or near 
London. To the enjoyment of these the excellence of 
the weather contributed no little. 








OBITUARY. 
JOHN FYFE. 

Tue death at Aberdeen last week of Mr. John Fyfe—who 
was the leading granite merchant in the kingdom—naturally 
brings to mind the famous quarries of Kemnay opened by 
him as far back as 1858, from which granite has been supplied 
for nearly every important engineering structure in Britain. 
From them came the granite work of the Forth Bridge, the 
Tay Bridge; the Tower, Putney, and Kew Bridges on the 
Thames; the Thames Embankment, the Holborn Viaduct, 
the High Level Bridge at Newcastle, opened the week before 
last by his Majesty the King, besides a host of great dock and 
harbour works. In Aberdeen—‘‘ the Granite City ’’—itself 
the charm of the Kemnay stone as an artistic building 
material is seen in most of the chief public edifices—e.y., 
the Municipal Buildings, Public Library, Marischal College, 
the new Post-office, the Palace and Grand Hotels, the offices 
of the Northern Assurance Company, &c. 

Mr. Fyfe, who was in his seventy-seventh year, was a native 
of Newhills, where his father carried on the business of a 
quarrier. Mr, Fyfe senior died when his son was only six- 
teen years of age, but even at this youthful age he took up 
his father’s work, its duties and responsibilities, with charac- 
teristic resolution and determination. By the time he was 
twenty-four years of age the products of his granite quarries 
were greater in volume than that of any other single firm ; 
but it was in 1858, soon after the opening of the Alford 
Valley Railway, when operations were begun at Kemnay, that 
he came into full prominence in connection with granite 
quarrying. Quarrying appliances were then neither so plenti- 
ful nor so efficient as they are now, power drilling tools and 
steam cranes being most primitive, if not, indeed, practi- 
cally unknown. About this time Mr. Fyfe was brought into 
contact with a young engineer who was engaged in the per- 
fecting of a steam derrick crane which Mr. Fyfe at once 
recognised as likely to be a potent factor in the development 
of the quarrying industry. The young engineer was Mr. 
Andrew Barclay, of Kilmarnock, and in collaboration with 
Mr. Fyfe he brought out what is known as the Scottish steam 
derrick, the first of which was used at Kemnay quarries. The 
utility of this appliance was soon recognised by quarry 
masters all over the country, and its use in various improved 
forms has long been very general. Perhaps a still more 





important improvement in connection with quarrying plant, 
with the early use, if not the invention, of which the name 
of Mr. Fyfe is associated, is the ‘‘ Blondin Transporter,’’ or 
Wire-rope suspension cable-way, which, with its travelling 
crab and hook, actuated by a winding engine in such a way 
that hoisting and travelling motions are worked simulta- 
neously, is now not only applied to quarrying transport, but 
is associated with electricity, being largely introduced in 
shipyards, harbours, &c., for the lifting and transport of 
material. 

With the complete equipment of his quarrying plant at 
Kemnay Mr. Fyfe was able to undertake the supply of 
granite for engineering and architectural works all over the 
kingdom, and for many years, having at his command the 
resources of other quarries—Tom’s Forest, Corennie, and Tilly- 
fourie—he has been able to blend the white granite of Kem- 
nay with stone of other shades and colours, and greatly 
extend his wide granite building connection with artistic 
variety. When, on aceount of the cost, it was decided by the 
authorities at Aberdeen to erect an iron iu place of a granite 
bridge over the Dee to Torry, in line of Market-street, Mr. 
Fyfe readily came forward and offered to build the present 
fine structure for several thousands of pounds less than the 
lowest of the estimates for the metal bridge. Mr. Fyfe also 
contributed liberally to the University Extension scheme of 
Aberdeen, and in 1902 he was presented by the citizens with 
his portrait in oil, painted by Mr. J. S. Sargent, R.A., which 
now occupies a place in the Aberdeen Art Gallery. Mr. Fyfe 
is survived by two sons and eight daughters. 


HENRY THOMAS. 


THE Vice-president of the Miners’ Permanent Provident 
Society since its inception in 1881 to the present, and one of the 
most respected leaders of the South Wales colliers, Mr. Henry 
Thomas, died on Saturday, at Porth, Rhondda in his seventy- 
second year. He was the last survivor of the old school 
which numbered Henry Mitchell, Philip Jones, and Isaac 
Curnock among its members. He took a prominent part in 
the collection of materials Sir W. T. Lewis used in the 
formation of the sliding scale which gave a quarter of a century 
of peaceful conditions in the coalfield. Naturally gifted with 
oratorical power, and able to use either Weish or English 
with facility, he was fora number of years a leading figure 
amongst the colliers, and, fortunately, his disposition being 
pacific, he used his abilities to a good purpose. One of his 
aims was the advocacy of arbitration, and while others in 
their antagonism to capital favoured strikes or stoppages, 
he corsistently supported peaceful ends. In his long life he 
won respect both from capital and labour. 


EDWARD GASCOIGNE. 


THE sudden death took place on Monday, at West Hartle- 
pool, of Mr. Edward Gascoigne, who hasbeen for many years 
the representative of the Weardale Steel, Coal, and Coke 
Company at Middlesbrough and West Hartlepool. He was 
well known in commercial circles both on Tyneside and 
Teesside. 


FREDERICK 8. PANTON. 

THE death is reported of Mr. Frederick S. Panton, who was 
mining engineer for the Marquess of Londonderry at Silks- 
worth Colliery for many years, till he retired in 1899 from ill 
health. He died at Teneriffe at the age of fifty-six years. 








A NEW SUPERHEATER. 


YE have just had brought to our notice the following 
particulars of a newsuperheater, for which many advantageous 
features are claimed. It is constructed by James Gordon and 
Co., of 52, Lime-street, London, E.C. The design is such 
that all the joints can be examined whilst the boiler is under 
steam, and that defective parts can be repaired or removed 
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Handling sections 
of sectional superheater 
Fig. 1 

without disturbing the superheater or casing. The chief 
feature appears to be the arrangement of the tubes. These 
are expanded into flanges or plates in sets of three. The 
superheater consists of two separate headers connected 
together by a series of these sections. This is clearly shown 
in the illustration, Fig. 2. The flanges into which the 
tubes have been expanded are fixed to the headers by means 
ofstuds. Each of these sections is light, weighing about 1201b., 
and consequently should it be required at any time to remove 
a tube for any reason, it is quite possible to do so without 
the aid of or with very light lifting tackle. Then by putting 
blank flanges on the headers, or by inserting another section 
of tubes, the action of the superheater is not interfered with, 
except during a short period of time. The renewal of tubes is 





quite a simple matter, and only takes a few minutes, and all 
joints being small are readily re-made. Another important 
feature in the design is shown in Fig. 1. It will be seen 
that the tubes are fitted to the top of the headers and not at 
the bottom. It is, therefore, said to be impossible for any 
drain water to get into the tubes. When starting, however. 
some of the steam will be sure to condense in the tubes, but 
this will quickly be re-evaporated. The headers are fitted 


() | 
Detail of header and 


section oF superheater. 
Fig. 2 











with drain cocks, so that any water of condensation or 
priming may be removed. From the above description it 
will be seen that the steam-pipe connections and headers 
need never be disturbed, and that the joints can be examined 
whilst the superheater is working. None of the joints are 
in the path of the flue gases, and, therefore, cannot be 
destroyed from that cause. 

The degree of superheat can be regulated by increasing or 
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Arrangement of 
sectional superheater with damper 


Fig. 3 
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decreasing the number of sections connecting the two 
headers. There is one other feature worthy of being 
mentioned, which is the accessibility of the rear chamber of 
the boiler flues for cleaning and inspecting purposes. This 
simply involves the removal of three or four sections, suffi- 
cient to allow a man to pass through, there being no 
necessity to break the steam-pipe connections. The 
superheater is made throughout of mild steel. The 
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Sectional superheater 
as applied to dry back boiler. 


Fig. 4 
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illustration, Fig. 2, shows a portion of a header w:ch the 
tubes in position, and also a series of tubes. The engrav- 
ing, Fig. 1, illustrates the method of putting in or 
replacing a section of tubes. Fig. 3 shows the arrangement 
of the sectional superheater with damper, and Fig. 4 shows 
the superheater as applied to a dry-back boiler. 








It is regarded as almost certain that the Government 
will agree to an extension of the railway up to and beyond the 
Niger. Sir F. Lugard and Sir W. Egerton, High Commissioners for 
Northern and Southern Nigeria respectively, have placed their 
views before the Secretary for the Colonies at a meeting held at 
the Colonial-office. 
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RAILWAY MATTERS. 


Tyr Lord Lieutenant of Ireland on Saturday opened 
the Fishguard and Rosslare Harbour and Railway. 





Tue Baker Street and Waterloo Railway fares have 
been remodelled and the uniform twopenny fare has been replaced 
by graduated fares from one penny. 


Arrer balf a century’s work in the railway world, Mr. 
George R. Curson, assistant traffic manager of the Midland and 
Great Northern Joint Railway, has just retired under the age 
limit. 

Box Tunnel, on the Great Western Railway, which has 
been closed since July 1st owing to a serious fall of roof, hundreds 
of tons of débris having had to be cleared, was re-opened for trattic 
last week. 

On account of ill health, Mr. John Mathieson has 
resigned his post of general manager to the Midland Railway. 
Mr. Mathieson is succeeded by Mr. Guy Granet, late assistant 
general manager. 

THE Cape of Good Hope Government Gazette of 26th 
June publishes the text of a Bill to provide for the construction, 
equipment, and working, &c., - the Cape Government of certain 
lines of railway in the Colony. The length of line to be constructed 
js about 711 miles at an estimated cost of £3,403,580. 


Tue chairman of the Rhondda and Swansea Bay 
Railway Company, Mr. Morgan B, Williams, has issued to the 
shareholders a circular stating that for the mutual advantage of 
the parties the directors had concluded an agreement with the 
Great Western Railway Company granting the latter running 
powers over the system. 

THE projected completion by the Belgian State Rail- 
way Administration of the Litge Ceinture by a junction with the 
Litge and Maastricht and the making of a line between Herstal 
and Trou-Louette will have the great advantage of preventing 
encumbrance of the main lines with steep gradients served by the 
Guillemins—priocipal—station. 

Tue construction of the Cromer and Mundesley line 
by the Norfolk and Suffolk Joint Railways Committee is nearly 
( A section of the line between West Runton Junction 
and Roughton Road—2 miles—giving this company access to 
Sheringham, has been opened for traffic. It is expected the 
remainder of the line—6 miles—will be opened in the course of 
this half-year. 

At a meeting of the Darlington Town Council held 
recently, Mr. J. R. P. Lunn, the borough electrical engineer, 
reported that in connection with the light railway the total costs 
per car mile—excluding interest and sinking fund—was 4-73d. 
This was the lowestcost percar mile on record, the next lowest being 
5-1l1d. at Stockton. The average of all published costs per car 
mile—comprising eighty-seven systems—was 6-4d. 


completed. 


Tur shareholders having given unaninious assent to 
the sale of the West Flanders Railways to the State, the contract 
now requires the sanction of the Chamber and the Senate. It is 
not likely that the promulgation of the Royal decr2e can be reached 
before January Ist, and then, if no difficulties arise during the 
liquidation, the value of the surplus assets is likely to reach 20f. or 
25f. per share beyond the 700f. value to be assumed by the Belgian 
Government. 


DurinG the first half of 1906 a total of about 2298 
miles of railway were constructed in the U.S.A., which fact leads 
the Railway Age to declare that the record for the year will 
exceed that made either in 1902 or 1903. These figures indicate 
that the total railway construction for the year will approximate 
6000 miles. The record for 1903 was 5786 miles, and for 1902 
5684 miles. With the exception of 1902, the record for the half- 
year exceeds any made in the last fifteen years. 


Tur Great Western Railway Company has abandoned 
its scheme for a light railway between Saltash and Callington. The 
company has decided to seek a new route for approaching Calling- 
ton, andthe Western Morning News understands that the company’s 
staff have recently been engaged in making surveys with a view of 
avoiding level crossings. It is probable that in November notices 
will be given of the intention of the company to apply for parlia- 
mentary powers to construct a new line to Callington in place of 
the light railway which has been abandoned. 


Tue Hertfordshire Quarter Sessions last week gave 
judgment in the appeal heard in May last of the Great Northern 
Railway Company against the assessment of its line of railway in 
the parish of Holwell in the Hitchin Union. The appeal was 
against a rateable value of £1900 which had been settled by 
agreement in 1890, and the figure now fixed by Quarter Sessions 
is £1594, This decision will have the effect of reducing the 
rateable value of the Great Northern Railway in all the parishes 
in the Hitchin Union, the total present assessment being about 
£35,330 

PRELIMINARY work, it is announced, will shortly be 
started on the improvement of the Interoceanic Railroad from 
Mexico City east to the port of Vera Cruz. The road, which at 
sresent is narrow gauge, is to be made standard. The work has 
sss under consideration for over a year, but the final surveys 
have only recently been completed. The line is to be shortened, 
all the heavy graces reduced, and sharp curves made easier. The 
greater part of the line, which is about 350 miles long, has been 
ballasted, and it is expected to have the work completed during 
the next eighteen months. 


Tue Tehuantepec National Railway, of Mexico, is an 
interoceanic line of special interest in its relation to and competi- 
tion with the Panama Railway and Panama Canal. The railway is 
already in operation and the extensive terminals and harbour 
works are rapidly approaching completion. The railway is 189 
miles long, and extends almost due south from its Atlantic 
terminal at Coatzacoalcos, on the Gulf of Mexico, to that at Salina 
Cruz, on the Pacific. The maximum elevation above sea level is 
890ft., this being at Niza Conejo, about 125 miles from the 
Atlantic. The line is of standard gauge. 


Bonps are to be issued for the extension of the railway 
beyond Larissa to the Ottoman frontier, by way of the Vale of 
Tempe. In the event of the junction with the Ottoman system 
not being effected within a short time, the Hellenic Railways Com- 
pany is to construct a branch connecting the frontier station with 
the sea, where it shall build a landing-stage to the south of 
Platamon. Point. The company will also be required to ensure 
communication between that terminus and Salonika by a daily 
steamer service, the Hellenic Government undertaking to grant 
to the company an annual subvention of 100,000f. for the postal 
service. 

Tue Board of Trade have recently confirmed the (1) 
Barking Light Railways (Lands) Order, 1906, authorising the 
Urban District Council of Barking town to take lands for the pur- 
pose of widening a road on which a light railway authorised by the 
Barking Light Railways (Extensions) Order, 1903, will be laid in 
the urban district of Barking town, in the county of Essex ; and 
(2) North Lindsey Light Railways (Extensions) Order, 1906, 
authorising the construction of light railways in the parts of Lind- 
sey, in the county of Lincoln, from Winteringham to Barton-upon- 
Humber and from Whitton to Alkborough, in extension of the 
North Lindsey Light Railways, 


NOTES AND MEMORANDA. 


Tue Motor Union has decided, in conjunction with the | 
Automobile Club, to assist substantially in encouraging those 
interested in road treatment by offering prizes for the best tar- 
distributing machine. 


FRENCH automobile exports exceeded a hundred million 
francs in value last year. The exact figure is 100,265,000f, — 
£4,010,600, against 71,035,000. £2,841,400 in 1904, and 
50,837, 000f. = £2,033,480 in 1903. 


THE quantity of cargo which passed over the Dortmund- 
Ems Canal last year was close upon 1,600,000 tons, against 
1,100,000 tons in 1904. In the first year after the opening of the 
canal——_1899—the quantity was only 200,000 tons, so that the | 
traffic has increased eight-fold in the seven years, ‘The increase is | 
still in progress this year. 


ALLoys of certain metals can be formed by electric 
deposition. ‘Thus copper and zinc may be deposited by electrolysis 
to form brass, and all the beautiful bronzes and alloys of the 
Japanese can be obtained by electrolytic deposition. By suitable 
admixture of gold, silver, and copper, red gold, rose-coloured 
gold, or green gold may be deposited. 


TuE high price of tin has caused many brassfounders 
to add antimony to some bronze mixtures in order to reduce their 
cost, says the American Machinist. Spelter has also been used, 
but this does not have a good effect upon the colour. The follow- 
ing is a good mixture where stiffness and a good colour are re- 
quired :—Copper, 88 per cent.: zine, 5-5 per cent.; tin, 2-75 per 
cent.; lead, 2-25 per cent.; antimony, 1-5 per cent. 


Some large steamers are now being built to be propelled 
by Curtis steam turbines, The cruiser Salem, for the United States 
navy, is 420ft. long, displacement 3750 tons, designed speed 24 
knots, horse-power about 16,000, 350 revolutions per minute. The 
Southern Pacific’s Creole, 415ft. Sin. long, displacement 10,160 
tons, designed speed 16 knots, will require about 8000 horse-power, 
revolutions about 250. Her turbine will be one-half the weight of 
engines, 


Practica..y the first installation of large electric 
motors to operate steel mill rolls in America has been effected in 
the Edgar-Thomson plant at Bessemer. The No. 3 rail mill has 
been equipped with two 1500 horse-power direct-current motors, 
Westinghoise make. The entire machinery equipment of the 
mill is electrically driven. There are fifteen motors ranging from 
25 horse-power to 90 horse-power, Even the hot saw equipment is 
driven electrically. 

Tue third annual motor vehicle census taken by the 
Autocar shows that there are now in use in the British Islands 
94,762 self-propelled vehicles, of which 45,490 are light motor cars, 
2698 heavy motor cars. and 46,574 motor cycles. The figures last 
year were 31,129, 868, and 34,706 respectively. The driving 
licences issued were 176,927 this year, compared with 107,426 last 
year. Out of the number of 94,762 motor vehicles, 76,637 have 
been licensed in England. 


DurinG the month of May last the London County 
Council dealt with applications for the registration of 525 motor 
cars, 75 heavy motor cars, and 206 motor cycles, bringing the total 
number of these vehicles up to 10,826, 777, and 5937 respectively. 
Changes of ownership in 335 cases have been dealt with, the total 
number of such changes since the beginning of the Council’s 
administration being 2073 cars and 1612 cycles. The number of 
licences to drive motor cars and motor cycles issued was 2099, 
bringing the total number up to 34,901. 


Tue Admiralty have decided that, as the numbers of 
chief artificer engineers and artificer engineers have been brought 
up to the present requirements of the service, it is not necessary 
to hold two examinations for the rank of artificer engineer in each 
year. In future, therefore, only one examination will take place, 
and it is to be held on the first Monday in September of each year, 
but as the papers for the forthcoming examination cannot be dis- 
tributed to foreign stations in time for an examination in Septem- 
ber, it has been decided that for this year only it shall be held on 
October Ist. 


THE total production of coal in the Transvaal during 
1905 amounted to 2,606,799 tons of 2000 lb., valued at £846,272 at 
the pits’ mouth, the average value per ton being 6s. 5-914d. The 
output for 1905 is the highest for any one year in the history of 
the Transvaal, but, as shown above, the value realised at the pit’s 
mouth has considerably decreased. During the half-year ended 
with December, 1905, the collieries produced 1,342,868 tons, as 
compared with 1,263,931 tons in the first half-year, or an incr2ase 
of 78,937 tons. In December there were twenty-five mines pro- 
ducing, eleven of these being in the Middleburg area. 


Tue British Consul at Odessa states that the trade in 
ploughs, which was practically a British monopoly, is now chiefly 
in the hands of the local Russian firms. One Odessa firm alone 
produces from 60,000 to 70,000 annually. Only one British firm 
competes, and that in a limited way, and in high-class ploughs 
only. There is a fair importation from Germany. One of the 
chief reasons why Germany can compete whilst the United 
Kingdom cannot is that as British ploughs are imported by sea 
they have to be packed in cases. The Germans, on th? other 
hand, are spared this expense, as they send their ploughs by rail, 
unpacked. 


Tue cost of pumping water at Chicago is given as 
2-28 cents per 1000 ga'lons in a report recently made to the Com- 
missioner of Public Works by Mr. John Ericson, city engineer. 
The cost is further classified as follows :—For water that produces 
revenue, 6-14 cents per 1000 gallons pumped ; for water that pro- 
duces revenue and water furnished free, 5-43 cents ; for all water 
pumped, 2-28 cents. As tothe distribution, it appears that 15 per 
cent. is metered water paid for, 22 per cent. is unmetered water 
paid for, 5 per cent. is furnished free, including that for the city’s 
use and for fire purposes ; this leaves 58 per cent. of the total 
amount pumped classed as ‘‘ unaccounted for.” 


Ir is reported that Professor Battelli, of the University 
of Pisa, has discovered a new element more powerful even in its 
action than radium. He observed some time ago in the water of 
the San Giuliano spring some remarkable shining appearances, and 
after many experiments he found these waters to be strongly radio- 
active. He accordingly set to work to collect and condense the 
gaseous emanations, and installed steam pumping machinery for 
this purpose. The gas procured by these means was, after being 
purified, conducted by small tubes coated with zinc sulphide into 
liquid air. The condensed gas at once became apparent, and im- 
parted a green colour to the sulphur. No determination respect- 
ing the nature of this substance has, however, yet been possible, 


Tue report of the American Iron and Steel Association 
just issued shows that the production of black plates or sheets for 
tinning in 1905 amounted to 507,587 gross tons, against 472,569 tons 
in 1904, an increase of 35,018 tons, or over 7-4 per cent. Of the 
production in 1905 Pennsylvania made almost 50-5 per cent., 
against over 53-4 per cent. in 1904. Of the total production of 
black plates or sheets in 1905, a little over 3000 tons were rolled 
from iron and over 504,000 tons from steel, against a little less | 
than 3000 tons from iron and over 469,000 tons from steel in 1904. | 
The report estimates the production of tin-plates and terne plates 
in 1905 as amounting to 493,500 tons, compared with an estimated 
production of 458,000 tons in 1904, an increase of 35,500 tons or 








over 7-7 per cent. 


| tary to the Admiralty—Mr. 





MISCELLANEA. 


San Francisco is to have a fifteen-storey building, of 
which all the walls are to be of steel plates. 


A MOLYBDENUM mine has been found 50 miles north- 
west of Pitt Lake, British Columbia, and about the same distance 
from Vancouver, according to a report of L. Edwin Dudley, United 
States Consul at Vancouver. An American company with a repre- 
sentative from Seattle has been doing development work, and has 





| received an order for 200 tons to be shipped to London. 


ReptyinG in a printed answer t> a question in the 
House of Commons by Mr. C. H. W. Wilson, the Financial Secre- 
E. Robertson—states that the 
Admiralty are averse from making any detailed statement at 
present in regard to the experience gained as to the working of 
turbine machinery. Nothing has occurred recently to alter their 
favourable opinion of this type of machinery. : 


CaRLISLE’s new waterworks, which have cost £250,000, 
are to be opened on August 16th, and will provide an excellent 
supply of water from Geltsdale. The sources of the water are 
the springs in the valley near Castlecarrock, where filter beds have 
been laid down, and where a large reservoir is being constructed. 
When the water is turned on, it will be taken directly from the 
pipes bringing it from the Gelt watershed and conveying it to a 
service reservoir at Cumwhinton, which is capable of holding 
5,000,000 gallons. 


A contract has been placed this week for the erection 
of anew cycle and motor factory at Coventry on about 1} acre 
off the Foleshill-road. This factory will accommodate several 
hundred new hands, and is to be ready by next season. The 
Humber works are so busy that they are working night and day, 
and cannot promise deliveries for months ahead, but they are only 
one of a dozen similarly situated firms. Extensions to existing 
premises are to be seen everywhere, and the building trade is just 
now very prosperous. 


H.M. Lecation at Montevideo report that the Uru- 
guayan Government propose to make a considerable addition to 
the port works now in course of construction, for which public 
tenders will probably be invited. The proposal is to build a new 
dock, 180 m. wide at base, to be completed on the western side by 
a solid mole 67 m. wide and 370 m. long, with space for sheds, &c., 
and a large open space for the movement of vehicles. It would 
mean an addition to the port works of nearly 1000 m. of wharf 
line. The cost is estimated at over £170,000. 


On the 12th inst. Lady Henderson, wife of Sir Alexander 
Henderzon, the chairman of the Great Central Railway Company, 
cut the first sod of a new dock at Immingham, near Grimsby. The 
dock is to be 1100ft. square, with an arm 1250ft. long by 375ft. 
wide. The main dock and south-west arm will have a deep water 
area of 38} acres. The land acquired for dock purposes is 616 
acres, and there is to be 6760ft. of quayage. The dock is to have 
a depth of 354ft. below high water ordinary spring tides, or 32ft. 
below high water ordinary neap tides. The entrance lock is to be 
850ft. long by 90ft. wide, and 474ft. deep at high water ordinary 
spring tides. 

THE Austrian law limiting the day’s work in collieries 
to nine hours came into force on July Ist, 1902; and in order to 
ascertain the effect of this measure, the Government ordered 
returns of the useful effect exerted by getters, hauliers, and 
adult underground hands in 1901, 1903, and 1904, but not the year 
in which the law was in force for six months. In 175 mines the 
useful effect increased in 1903 and 1904, in 78 mines it diminished, 
and in 49 others it alternately increased and diminished with 
respect to 1901. In most of the coalfields the output increased 
appreciably during the period under observation ; but in Galicia, 
where the deposits are not very rich, it diminished. 


One of the most important questions agitating the 
acetylene industry at the present time is that of imposing certain 
restrictions upon the maximum quantity of decomposable phos- 
phorus compounds present in carbide of standard quality, says the 
Ironmonger. During the past spring the Acetylene Association 
has been contemplating the introduction of a rule limiting the pro- 
portion of such compounds, calculated as phosphine, occurring in 
the crude acetylene generated from merchantable carbide to 0-04 
per cent. by volume. Within the past few weeks a similar pro- 
posal, brought before the German Association by its Executive, 
has been carried, and will soon come into force in Ger:nany. 


THE Belgian law forbidding Sunday work from mid- 
night to midnight, with various exceptions, will come into force 
on the 29th inst. The interdiction does not apply to (1) urgent 
and special works of necessity ; (2) the supervision of contract 
works ; (3) cleaning, upkeep and repairs necessary to the carry- 
ing on of an enterprise, provided they do not entail production ; 
(4) work necessary for preventing the deterioration of products 
and materials. Workmen may be employed for thirteen days out 
of fourteen, or six and a-half out of seven, in branches of 
industry the work in which, “ by reason of its nature, permits of 
neither interruption nor delay,” thus including coke ovens, and 
iron, steel and glass works, 

Tue Government of Grand-ducal Luxemburg has decided 
to carry out forthwith the long-formed project of cutting a canal, 
45 kiloms. (= 28 miles) long, between Remich on the Moselle 
and a point in the Chiers on the Franco-Luxemburg frontier, near 
Rodange and Mont-Saint-Martin. At the same time negotiations 
are progressing favourably with the German Government for 
putting in hand another work that has long been discussed, viz., 
the canalisation of the Moselle. The Zollverein includes the inde- 
pendent principality of Luxemburg, the important iron and steel 
companies of which will thus be able to send their products over 
the whole waterways of Germany, and also to receive their fuel 
supplies at low rates from the Ruhr and Saar coalfields. 


Aw interesting incident took place on Monday after- 
noon at the works of Yarrow and Co., Limited, at Poplar, when 
the 31-knot destroyer Storm, built for the Greek navy, was launched 
in the presence of his Royal Highness the Crown Prince of Greece 
and a distinguished company of Greek ladies and gentlemen. This 
destroyer is similar in type to the destroyers built for the 
Japanese Government, which did such remarkably good service in 
the war in the East. The dimensions are 220ft. long by 20ft. 6in. 
beam. The armament on the vessel is of exceptional power, being 
of greater range and penetration than what is customary in vessels 
of this class. There are to be two 12-pounders, four 6-pounders, 
and two torpedo tubes for ]8in. torpedoes. A second vessel of the 
same type for the Greek Navy will be launched shortly from the 
same yard. 

Tue Royal Assent of the King of Portugal has been 
obtained and concessions granted to Mr. Giovanni Zanchi by the 
municipalities of Benguella and Catumbella, for the lighting of the 
towns of Benguella, Catumbella, and Lobito, by electricity, and to 
supply light and power to the public for a term of ninety-nine 
years. Itis proposed to utilise the power derived from the Falls 
on the Catumbella River, which is in close proximity to one of the 
towns. Benguella is the capital of the Province of Benguella in 
Portuguese South-West Africa, and is an important trade centre 
to a hinterland that has an estimated population of over 4,000,000. 
Catumbella is an important trading town which has lately been 
connected up by railway to the capital and to the extensive natural 
harbour of Lobito, which is the terminus of the Benguella Rail- 
way that is being constructed to the large copper district of 
Tangyanika. We understand that an English syndicate is being 
formed to carry these concessions into effect, and that Mr, C. F. 
Bamford, A.M.I.C.E., is the engineer, 
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A. G, W.—We would suggest that you should try Professor Silvanus 
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ERRATUM. 
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The hvok is published by R. Oldenbvurg, Munich. 








DEATH. 
HNEALEY.—On the 22nd July, at Wyphurst, Cranleigh, Epwarp C. 
Heavey, Esquire, in his 84th year. 
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The Natiomal Physical Laboratory. 
THERE has been of late a considerable contro- 


| versy as to the scope and direction of the work to 
| be carried on at the National Physical Laboratory. 
d|It does not seem difficult to define in a few sen- 
| tences the activities in which the Laboratory may 
| engage. 


If properly directed its future work will 
consist in the examination of every kind of instru- 


|ment of precision which may be sent to it for 


verification, precisely as a watch or thermometer 
used to be sent to Kew Observatory. It will also 
engage in a higher class of work, namely, the col- 
lection or checking or determination of all those 
physical data which at present are scattered or 
inaccurately known or unknown. It, as a central 
body, will be at once the repository and the source 
of those fundamental facts necessary for every sort 
of scientific and technical inquiry. In its third 
capacity it will conduct systematic investigations of 
the properties of materials used in industry, working 
somewhat on the lines adopted by the Alloys 
Research Committee. These three classes of work, 
all of great public importance, will provide the 
National Physical Laboratory with many and varied 
opportunities for usefulness. So desirable a career 
of fruitful effort might seem sufficiently attractive to 
warrant its whole-hearted pursuit, and it is with 
regret that we have to indicate certain obstacles to 
its attainment which have been needlessly created. 

The danger that the usefulness of the National 
Physical Laboratory will be impaired or destroyed 
has not been unforeseen. Last year we published 


'an article pointing out that the National Physical 


| Laboratory, by an unfortunate misapprehension of 


|its duties, had engaged in commercial testing, 
| chemical 
ranging from fuel to steel, used by engineers as the 
| raw material of their work, to the great hindrance 


and physical, of various substances, 


of its proper functions and in direct contravention 


| of the Report of the Treasury Committee to which 


it owed its origin. Still more regrettably, the 
National Physical Laboratory proposed to act as 
adviser to firms experiencing manufacturing diffi- 
culties. Apart from the grave breach of the trust 


| reposed in it by the Treasury Committee, there was, 


as a more serious sin, an ill-considered avoidance of its 


| public obligations, which in essence are that the 


work done shall be of general and scientific interest, 
and shall not be for individual advantage. In the 


| article cited above we showed that, although various 


private professional interests were imperilled by the 
undertaking by the National Physical Laboratory 
of the commercial testing of materials, yet that 
fact did not constitute the gravamen. It is the 
neglect of public obligations which is the true 
cause of offence—a fact recognised by all the 
journals, technical or lay, which have dealt 
with this question, and one forming the basis of 
remonstrance addressed to the National Physical 
Laboratory by the Institute of Chemistry. That 
body some time ago appointed a Special Committee 
which, wishing well to the National Physical 
Laboratory, required from it a precise statement of 
its functions. So simple a request caused some 
disturbenze. Hlaborate pour parlers took place ; 


long interv:ls elapsed in the exchange of letters ; 








all the timid people on both sides were implored to 
stifle inquiry. But when negotiations threatened 
to become so protracted that their subject matter 
would be forgotten before they were completed, the 
idea arose that direct questioning in the House of 
Commons might be useful. On May 8th Mr. 
William Pearce put down this question: “To ask 
the Secretary to the Treasury whether commercial 
tests, chemical or physical, are being undertaken at the 
National Physical Laboratory, or are included in the 
circular of charges of the Laboratory; and, if so, 
whether such competition with private practi- 
tioners will be stopped, as being contrary to the 
recommendations of the Treasury Committee of 
1898, and to the declared objects of the Laboratory.” 
The reply, officially by Mr. McKenna, was framed 
with some art ; it will be found on page 102. 

On examination of this reply evidently it is not 
a clear answer to a very plain question. It 
merely denies that any considerable amount of 
chemical work has been done, and comprises such 
physical tests as are illegitimate with the tests for 
the verification of instruments which are legitimate, 
So unsatisfactory did this answer appear that two 
more questions were asked by Sir Benjamin Stone 
on July 5th. They and their replies are also given 
on page 102. 

It will be observed that these questions are 
framed so as to avoid reference to chemical testing 
and to prevent ambiguity in the replies. In this 
respect they have achieved their purpose. It is 
true that thereply to the first question is a trifle casu- 
istical. It draws a distinction between a “ recom- 
mendation”’ of the Report of the Treasury Committee, 
which, conventionally, is the formal recom- 
mendation at the conclusion of the Report, 
and the real recommendation of the Report, which, 
of course, is the outcome of the Committee’s de- 
liberations, whether stated in the body of the 
Report or put formally as a conclusion. At the 
same time, and in the same sentence, it claims that 
the recommendation in Clause 9, which presumably 
the framer of the reply found somewhat difficult to 
minimise, should be read as a whole with the Report. 
This is so reasonable that it is hard to understand 
how a mind capable of formulating it could demur 
to the reading of the formal “‘ recommendations ” as 
an integral part of the Report, and not as a separate 
entity. But if this be admitted the quotation in 
the first part of the answer that “the National 
Physical Laboratory was established as a public 
institution for standardising and verifying instru- 
ments, for testing materials” being read 
as a whole with the Report plainly uses the term 
“testing materials” with the meaning testing 
materials for the investigation of their properties 
for public advantage, and not with the meaning 
testing materials to find out for a private user 
whether those particular materials are suitable for 
his purpose. 

This part of the reply being put aside as an 
amateur effort in dialectics, the main purport is 
clear. After a year’s interrogation the National 
Physical Laboratory admits that it proposes to 
undertake commercial physical testing of materials. 
This intention might have been acknowledged at an 
earlier stage of the proceedings with an incon- 
siderable sacrifice of dignity. It is not agreeable 
to think that a public body which should be above 
suspicion of having anything to hide should have 
fallen so far short of clearness in its statements as 
to require parliamentary catechism. 

But although we regret that it should have been 
necessary to extract from the National Physical 
Laboratory by categorical and persistent inquiry 
an answer to a question free from all but imported 
ambiguity, we are glad that a definite reply has at 
last been given. It will be easy, by their disapproval 
or approval of this reply, to separate those who 
desire the National Physical Laboratory to carry 
out work of public value from those who want 
commercial testing for their private use bearing a 
Government stamp and preferably at a cheap rate. 
It is hardly to be supposed that any member of the 
present Executive Committee of the National 
Physical Laboratory will place himself in the latter 
category, and if he does not, the National Physical 
Laboratory will automatically revert to a state of 
grace. On the other hand, should, by some evil 
counsel, a policy prevail which from its inception 
is subversive of the whole scheme laid down 
by the Treasury Committee and directly against 
the public good, there will occur one of two 
things—either the great bulk of scientific and 
technical opinion, which is utterly opposed to 
that policy, will compel amendment primarily by its 
own pressure, and in the second place by its pres- 
sure on the Treasury, which holds the purse-strings, 
or the success of the National Physical Laboratory, 
in defying this opinion, will lead to its undoing. It 
would be a lamentable thing, reflecting something 
not far from disgrace on those responsible, if an 
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institution, started with objects as necessary as 
they are sane, should be allowed to degenerate into 
a second-rate business establishment, saved from 
bankruptcy by a national grant. 


Surface Condensation. 


On the 6th of December, 1905, a paper was read 
on surface condensation before the Victorian Insti- 
tute of Engineers by Mr. J. A. Smith. In THe 
ENGINEER for March 16th, 1906, we commented on 
this paper, and we began its publication in our 
pages last week. The discussion was opened in the 
Institute on April the 4th and adjourned to the 
next meeting, which was held on the 16th of May, 
when it was concluded. A copy of the report of 
the discussion has just reached us. It is very 
disappointing. The only speaker who went into 
critical detail was Mr. G. Weymouth. He advanced 
nothing new, and so little to the point that Mr. 
Smith had no difficulty in disposing of his conten- 
tions. The explanation of the lack of adequate 
discussion lies, no doubt, in the fact that no one 
had much to say The only advantage gained 
was the practical demonstration of the truth that 
very little is known in any minute way about what 
goes on inside a surface condenser. The demand 
for high vacuums and the necessity for making 
the most of condensing water have been brought 
to the front in a way quite new, by the introduction 
of the steam turbine, and some interesting informa- 
tion has for a few months been available. Thus 
the British Thompson Houston Company has suc- 
ceeded in the experimental shop at Rugby, in 
obtaining a vacuum only half an inch less than 
the barometer vacuum by placing the turbine, 
which rotates a vertical shaft directly on the 
condenser casing, and under the superimposed 
dynamo. The delivery of the waste steam is there- 
fore as direct as possible, and through enormous 
passages, Some years ago Mr. Henry Davey, of 
Leeds, showed in a paper read at an engineering 
conference, that the propinquity of the condenser 
to the engine is of the greatest importance. The 
reason why has not yet been made quite clear, but 
there is good reason to think that it depends 
on factors the nature of which will soon be 
understood. 

Mr. Smith states in his paper that its “key note 
is the effect of gases, specifically atmospheric air, 
upon working efficiencies and capital investment.” 
Mr. Smith’s experiments fully demonstrate the 
truth of his propositions and deductions. It is as 
well, however, to bear in mind that, as far back as 
the days of the Cornish engine, it was known that 
small air leakages were prejudicial to economy. 
The cylinder stuffing-box, hemp packed, was fitted 
with a long lantern brass, and this was kept full of 
water to the end that no air should leak into the 
cylinder. It is the more remarkable that considerable 
benefit was gained from the lantern brass, because 
very high vacuums were not aimed at—28in. with 
a 30in. barometer was considered admirable—and 
that intermittent jet condensation was used. Mr. 
Smith’s theories involved an explanation of the 
reason why air plays so prejudicial a part. Air 
with a pressure of only one-twentieth of an 
inch will, at 90 deg. Fah., reduce the rate of thermal 
transmission by 25 per cent.; air at three-twentieths 
will lower the rate 50 per cent. It is very usually 
assumed that air degrades a vacuum only in propor- 
tion to its own volume. But Mr. Smith has made 
it abundantly clear that the mischief cannot be 
estimated in this way. The total cooling efficiency 
of the condenser is reduced; the tubes can do less 
work. The effect is the same, indeed, as though the 
cooling water was diminished in quantity, or raised 
in initial temperature. For the reason why we 
must refer our readers to Mr. Smith’s paper. 

We have referred to two factors which go to 
determine the efficiency of a condenser. One of 
these is the friction of steam in a long pipe. There 
is reason to believe that this is much more im- 
portant than is commonly believed. It is necessary, 
however, to draw a distinctive line. A vacuum 
can be measured either by the indicator on a 
cylinder or by a gauge on the condenser. Pipe 
friction affects the former more than the latter, 
but some facts remain for explanation. Thus 
an augmentation or diminution of the vacuum 
in the condenser is not always felt in the 
cylinder. Most engineers are familiar with 
this truth. We have ourselves seen a gain of 2in.— 
secured by an improvement in an air pump—in the 
condenser, but there was not more than one-fourth 
of this recorded by the indicator. The second 
factor is air leakage. When the exhaust pipe is 
long, there are certain to be flange joints in it, and 
to make these absolutely air-tight passes the wit of 
man. Indeed it is not impossible that air filters 
through the pores of the cast iron. The only way 
to secure absolute tightness is to put the exhaust pipe 
nto another pipe kept full of water. As to friction, 





Professor Kernot, the President of the Victorian 
Institute, is reported to have made a remarkable 
statement. He showed accurately enough that ina 
certain marine engine the velocity of the exhaust 
steam rose to as much as 27,000ft. per minute, or 
over five miles, which would give a_ pres- 
sure of 3001b. on the square foot for air; but 
the pressure of tho steam being only about 
3 lb. on the square inch, its weight would 
be only about one-tenth that of air, and its pressure 
30 lb. on the square foot. ‘“ What,” he asks, “ will 
be the effect of these prodigious blasts impinging 
on the condenser tubes? Mr. D. Buchanan said he 
could bear out what Professor Kernot had said with 
regard to the vibration of the tubes of condensers. 
He had, in some cases, been compelled to put in 
bafile plates to prevent the steam bending the tubes. 
The vibration was so great that sometimes the tubes 
split. These arguments deserve very careful con- 
sideration, seeing that the surface condenser is a 
constant source of trouble at sea, especially in the 
Navy. It would be interesting if the data were avail- 
able to calculate the amount of work done in impart- 
ing such velocities to the steam, and the effect of con- 
verting its pressure into kinetic energy. We have 
exhaust injectors and exhaust condensers. The 
first of the latter seems to have been made by Dr. 
Alban, of Plau, more than half a century ago, and 
it would appear that the principle will bear extension. 

In replying to Mr. Weymouth’s criticisms, Mr. 
Smith dealt with some of Professor Kernot’s argu- 
ments. He maintained that the velocity of move- 
ment and force of impact on the tubes was really very 
small inside the condenser, whatever it might be in 
an exhaust pipe, and gave the following example of 
what takes place in actual practice :—1000-kilowatt 
turbine ; 18,000lb. steam per hour; exhaust pipe 
area, 28°27 square feet; condenser casing cross 
sectional area, 71 square feet; volume of steam 
entering condenser = 300 cubic feet per pound; 
mean velocity of steam impact upon tubes = 21ft. 
per second. Air-pump capacity per 11b. of steam 
used = 0°6 cubic feet; consequent final mean 
velocity of flow between last range of tubes = 3in. 
per second. 

Of course, Mr. Smith’s paper is very far from 
covering the whole ground. Read with a knowledge 
of what is taking place every day in this country, it 
will be found full of suggestion, and that not only of 
the way to secure the highest condenser efficiency, 
but of lines of research and inquiry. Some forty 
years have elapsed since the general introduction of 
the surface condenser ; but curiously little attention 
has been given to anything about it but constructive 
details. Mr. Smith on the one hand, and the results 
said to have been obtained with the “ Contraflo”’ 
condenser on the other, have done much to place 
the whole subject of the condensation of steam in a 
new light. Inquiry and invention will be stimu- 
lated, and probably valuable improvements intro- 
duced. There is, beyond question, room for them. 


The Beit Bequests and the Cape to Cairo Railway. 


Or the just under two million pounds left by the 
late Mr. Alfred Beit as public bequests, the item of 
one million two hundred thousand pounds for 
railway purposes in Africa, besides being by far 
the most important, is also the most interesting 
from the point of view of the engineer. The 
general Press, both at home and in the Colonies, 
have run away with the impression that the sum 
in question is more or less a gift to the so-called 
“Cape to Cairo Railway.” The reason for this is 
that the expression “Cape to Cairo,” which has found 
its way into the testamentary document, has become 
a catchword with the Press and the publicin speaking 
of the extensions of African railways. It is only 
natural that such should be the case, when we bear 
in mind the publicity given to this railway dream 
of the late Cecil Rhodes; and it was to be expected 
that his colleague, the late Mr. Beit, should 
endeavour to bring that’ dream one step nearer 
practical realisation. When, however, we sift the 
conditions of Mr. Beit’s will, it is perfectly clear 
that, while the “Cape to Cairo” route is borne in 
mind, the main object of the bequest is to assist 
railway enterprise primarily in Northern and 
Southern Rhodesia, in East and West Portuguese 
Africas, and in German East Africa. As far as the 
extension of railways northwards in Rhodesia is con- 
cerned, the bequest will naturally assist the Cape to 
Cairo route, as such extensions lie in the direction 
of it. Then again, if that route, after leaving 
Rhodesian territory, is to pass northwards through 
German East Africa to the east of Lake Tanganyika 
instead of through the Congo territory to the west 
of it, the bequest should be of material assistance 
to that enterprise. With regard, however, to East 
and West Portuguese Africas, which are distinctly 
specified among the localities where this fund is to 
be applied, neither of these territories lies anywhere 
near any possible Cape to Cairo line. This goes to 





show that although the Cape to Cairo Railway jig 
mentioned incidentally in the bequest, Mr. Beit’s 
main object was to encourage practical railwa 
extension in those parts of Africa with which his 
interests, while living, were more closely associated. 

To anyone who has studied the railway geography 
of Africa the practical common sense of Mr. Beit’s 
policy is very apparent. The Cape to Cairo Rail. 
way is still a dream, and as such hardly less vague 
than when Cecil Rhodes was alive. We are but 
little nearer its realisation to-day than we were then, 
and its accomplishment is not within the range of 
practical politics just yet. It is true that the Sudan 
railways have extended southwards, and the Rhode- 
sian Railway northwards, but these lines have not 
for their object the linking of the Cape with Cairo, 
but are due purely and simply to the exigencies of 
the localities in which they have been built. Some 
day, no doubt, the Cape and Cairo will find them. 
selves linked by railway, but this will not be the 
result, as people generally seem to think, of a route 
specially constructed with that definite object. It 
will be brought about incidentally in the course of 
the evolution of the network of Central African 
railways, which are gradually extending their way 
between these two points, though built to serve 
other ends. That the late Mr. Beit was aware of 
this fact in making his bequest is clear by his 
including Portuguese East and West Africa. Long 
before the Cape to Cairo route becomes an accom- 
plished fact, there will be a line from Lobito Bay, 
in Portuguese West Africa, through to the Cape, 
vid the Victoria Falls, the commercal importance 
of which will be immense from the point of 
view of Rhodesia. Again, the project of tapping 
British Central Africa, and eventually Rhodesia, 
from a point known as Quilimane, on the Hast 
Coast, has formed another instance of the utility 
of the Beit bequest, quite apart from the question of 
the Cape to Cairo route. 

The most striking feature in this essentially well 
thought out and useful legacy is that the testator 
has given the trustees of this railway fund a very 
free hand in the disposal of it. It may be utilised 
for building railways or for buying shares, or for 
underwriting capital—not merely for the general 
railway schemes set forth, but for any others in any 
part of Africa, should the trustees think it advis- 
able. This fund may also be applied to encouraging 
any means of transport or communication, even to 
telegraphs and telephones. 

Further than this, should the trustees determine 
that it is advisable to utilise it for any other pur- 
poses than those already specified, they can apply 
it either wholly or in part to educational or 
charitable purposes in Rhodesia. The fact that 
Mr. Beit has stipulated that, if employed for educa- 
tional or charitable purposes, this immense sum 
should be devoted to Rhodesia, is another proof that 
to benefit that heavily handicapped territory was 
the object he had most at heart. Those who have 
followed the evolution of Southern and Central 
Africa, and have watched the terribly hard and 
uphill battle that Rhodesia has been fight- 
ing, will sympathise with Mr. Beit in his 
object. Rhodesia, more than any other British 
possession at the present day, wants practical 
financial assistance from anyone who can afford to 
give it. The resources are there, but the enormously 
high cost of living, owing mainly to the want of 
easy communication with the outside world, has 
kept the population down. The ball of practical 
assistance, set rolling by Cecil Rhodes, has received 
a great impetus by this gift of £1,200,000, which, 
in one way or another, however the trustees may 
decide to employ it, must prove of substantial 
benefit to Rhodesia. 


Motor Car Commission. 


TuE report of the Royal Commission on Motor 
Cars has just been published. In a future impres- 
sion we propose to deal with its various recom- 
mendations at some length. At the present moment 
we can only touch upon some of the most salient 
features. One of the first proposals is that the 
existing speed limit of 20 miles per hour should be 
abolished. We have always maintained that the 
imposition of a universal speed limit tended rather 
to bring about than to avoid accidents, and, further, 
that under the existing Act offences could perfectly 
well be dealt with without any speed limit at all. 
A motor car is driven either dangerously or not 
dangerously. It is perfectly easy to imagine that a 
speed of five miles an hour, or even less, might, 
under some conditions, put the lives of people on 
the highway in jeopardy. Similarly, there are 
places where a very much greater speed than 20 
miles an hour might be indulged in with perfect 
safety to all, save, perhaps, the occupants of the 
cars. There appears no adequate reason why speed 
in such localities should be curtailed; but, on the 
other hand, we emphatically agree that anywhere 
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in the neighbourhood of towns or villages drivers 
should be compelled to proceed cautiously, and be 
unished if they do not do so. Apparently, this is 
exactly the opinion of the Commissioners. Another 
point worthy of much support is the proposition to 
increase the tax on cars, and to apply the money 
thus obtained to the upkeep of the roads. The 
taxation proposed is on a sliding scale, beginning 
with motor cycles, on which the amount to be 
charged is put at £1 per annum, and rising in four 
steps to cars weighing empty more than 25 ewt., 
which will have to pay £8 8s.a year. The Com- 
missioners do not think that money taken in fines 
should be devoted to the roads, but they recom- 
mend that the money derived from the taxes should 
be handed over to some central department or 
departments, and should by them be appropriated 
in part payment of the cost incurred by local 
authorities, not in ordinary and customary repairs, 
but in works which have for their object the 
creation of more durable and less dusty road sur- 
faces, and the removal of danger to traffic. It is 
suggested that in the first instance, at any rate, 
the funds should be devoted to those roads, whether 
technically main roads or not, which are important 
arteries of through communication. With all these 
proposals we are entirely at one. There is a 
number of other suggestions, all of which deserve 
attention, but these, as we have said, we propose 
to discuss in a future issue. 


The Salvage of H.M.S. Montagu. 


We are enabled, through the courtesy of the 
Admiralty, to put before our readers to-day the 
first accurate and substantial account of the salvage 
operations of H.M.S. Montagu, which have been in 
progress for the last eight weeks. Of their magni- 
tude a very good idea will be gained from the 
description we give, but no more striking illustra- 
tion of the task with which the salvage party found 
themselves faced could be desired than the map 
which shows the ill-fated vessel in the position 
she was found to occupy on the Shutter rocks 
as soon as a survey became possible. It has 
been said, with a great deal of truth, that had 
a skilful navigator attempted in broad daylight 
to steer her where she went blindly in the 
fog, he would have found the task one of great 
difficulty. She entered a kind of narrow passage 
between two rocks, and now lies on a bed of rock 
level but for the sharp elevations which pierced her 
bottom. Her salvage has on this account heen 
rendered doubly difficult, but there is in it this 
element of comfort, that had she struck to the right 
or left she must inevitably have stove in her bows 
and sunk in deep water, probably with great loss of 
life, and certainly with far less hope of ever floating 
again than there is now. So far, as our readers are 
aware, the efforts of the salvage company and of 
the Admiralty, under whose instruction$ they are 
being carried out, have not proved successful, but it 
is safe to say that no serious attempt has yet been 
made to float her, and our readers will join with us 
in hoping that when, probably on August 5th, the 
labour of weeks is put to the great test, it will be 
crowned with success. But whatever the outcome 
may be, we cannot fail to admire the unbounded 
perseverance, resource, and courage which has been 
displayed by every one connected with this, cer- 
tainly the greatest work of its kind in the annals of 
the world; and we cannot but feel satisfaction that 
our naval officers and the technical branch of the 
Admiralty, under Sir Philip Watts, have been found 
competent to direct operations for which it is not 
infrequently contended they lack the skill and 
knowledge. 


Tho Supply of Power. 


THE case of Hentley v. Metcalfe, which was 
recently decided by the Court of Appeal, is not 
without interest to engineers and manufacturers. 
It came before the Court on an application for a 
new trial or judgment in an action tried before Mr. 
Justice Darling and a special jury at the Leeds 
Assizes. The defendants, who were lessees of a 
factory, demised to the plantiffs a room therein, and 
agreed to supply to them power from an engine for 
working a machine in the room demised at a yearly 
rental of £100. The engine was under the control 
and in the possession of the defendants. While it 
was working the machine it went too fast owing to 
a defect in the governor. As a result part of the 
machine became heated and broke and killed a 
workman employed by the plaintiffs. The plain- 
tiffs, having paid the widow compensation under 
the Workmen’s Compensation Act, 1897, sued the 
defendants to recover the amount so paid. The 
jury found (a) that it was the duty of the defendants 
to provide an engine for supply of power to the 
plaintiffs which should be fit and proper for its 





purpose, to maintain ‘and keep it so, and so to 
manage and control the engine that it should run 
with safety to the plaintiffs’ workmen; (b) that 
the defendants failed to fulfil that duty; (c) that 
they knew the engine was not satisfactory; (d) 
that the engine was, in fact, unfit for the proper 
working of the plaintiffs’ machinery, that such 
unfitness was indirectly the cause of the workman’s 
death. Mr. Justice Darling entered judgment for the 
plaintiffs. On appeal this judgment was affirmed, 
the Court holding that apart from the demise of 
the room, there was a contract by the defendants to 
supply to plaintiffs power for working the machine ; 
that this was a contract of purchase and sale; 
that there was, therefore, an obligation to supply 
power reasonably fit for the purpose; and that 
the plaintiffs were entitled to recover. This 
decision appears to us to accord with common 
sense. To supply power from an engine which has 
no reliable governor is dangerous in the extreme. 








ITALIAN INDUSTRIES. 
(By our Special Representative.) 

No. X.*—TEXTILE INDUSTRIES.—Part III.:—WOOL. 
THE wool industry in Italy has certainly had a chequered 
career, and has seen reverses of fortune more severe than 
those experienced by the cotton industry, or even by that 
of the silk, in spite of the latter being subject, as it is, 
to the terrible epidemics among the silkworms, of which 
I spoke in Part I. of this article. 

Introduced into this country by the “Umiliati,” it 
became, in the middle ages, the chief industrial triumph 
of the province of Milan, but internecine wars, coupled 
with the fact of the vast pasturages of the Lombard 
plains being ever more and more given up to the cultiva- 
tion of the grape, combined to reduce the number of the 
sheep up to a point in which the industry, two hundred 
years ago, may be said to have practically disappeared. 
And for more than a century it lay dormant, waiting till 
the times should be ripe, and the sun should arise and 
call it back again into life and action. And the sun arose 
and shone, and, like a giant refreshed with sleep, the 
industry awakened and went forth to conquer—and has 
conquered. 

This miracle of moral resurrection was effected by the 
hand and the mind of a single individual, a very colossus 
of thought and action, a man who, in his own line, may 
be ranked among the regenerators of his country with 
Cavour and Victor Emanuel, and whose name will ever 
remain inscribed in golden letters in the eternal book of 
Humanity. 

Born at Schio, near Vicenza, in 1819, Alessandro Rossi 
found his country groaning beneath the Austrian yoke, 
which weighed especially heavily on the Venetian provinces. 
The times were stirring then, and boy patriots were by no 
means uncommon; but Rossi’s genius, patriotism, and 
combative energy were considered precocious even in 
those electric days. When a child at his first school, his 
bedroom was searched by the police for an anti-Austrian 
poem which he had written, but the boy had received 
information of the intended visit, and during the night 
wrote a new copy of his verses, “ Ad Usum Delphini,” 
with which the Imperial censor could find no fault. 

As soon as he had finished his public school education 
he turned the whole strength of his mind towards the 
trade with which his name is specially connected. The 
wool industry was, as I have stated, practically dead, but 
Rossi’s father employed a few workmen, who, with their 
antiquated hand looms and still more antiquated ideas of 
commerce, struggled to eke out a precarious existence in 
a country squeezed dry by the tax collector and seething 
with rebellion. 

The material was inefficacious, the moment was unfor- 
tunate; but the boy, whose life was to be a long succession 
of battles and of victories, set his face unflinchingly 
towards the goal which he had marked out for himself. 
To shake his country from her economic lethargy, to call 
from the dead an industry of which he saw the vast 
possibilities, to render it healthy, to endow it with the 
energy necessary to make the name of Italy respected in 
foreign lands, to free her politically and commercially 
from the domination of the foreigner, to infuse into the 
people around him the “cult of labour,” as being the 
mother of self-respect, such were the steadfast aims of 
the lad of seventeen years old, aims which were bound to 
be realised when conceived by the vast mind and backed 
up by the unswerving tenacity of purpose of the most 
illustrious “ self-made man ” of modern commercial Italy. 
“He who works and saves,” he used to say, “serves 
morality, society, his country, and his God.” 

After a series of journeys to England, Germany, and 
Switzerland, he set himself to introduce into his trade 
new methods and new machinery. The old hand looms 
yielded their place to the most perfect type then known 
of Jacquard machine loom; the number of these was 
increased from month to month, and so, by the aid of 
borrowed capital, the young man, in the space of a few 
years, saw that his business was beginning to lift up its 
head. The death of his father, when he was only twenty- 
five, left him head of an already flourishing concern, 
which year by year increased its production, and added 
to and perfected its machinery. 

These were years of continual battles and of continual 
triumphs, and the difficulties to be encountered were 
without end. Want of capital, commercial apathy and 
diffidence, the strong hold already secured by the foreigner 
on the national market, all these adverse circumstances 
vied with each other, and combined with the ceaseless 
vexations of the Austrian authorities to render Rossi’s 
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position well nigh a desperate one. But the young man 
never swerved, and his name began to pass the limits 
of his province, and to be spoken of not only as that of a 
daring commercial pioneer, but also as that of an ardent 
patriot and a prominent philanthropist. His fame soon 
reached the ears of King Victor Emanuel at Turin, who 
conferred on him the Grand Cross of $8.8. Maurizio e 
Lazzaro. Hearing of this distinction, the Imperial 
Delegate at Vicenza, fearing the power cf his popularity 
and of his pen, offered him the title of baron if he would 
refuse the Italian knighthood, to which offer Rossi 
replied that if the Austrians conferred a barony on him 
he would publish his refusal of the title in every paper in 
the land. 

The reply opened to its author the doors of Vicenza 
prison, but after a few days the delegate, not wishing to 
provoke too far public indignation, liberated his captive 
in the dead of night, and, notwithstanding the late hour, 
Rossi returned to Schio amid the acclamations of the 
populace. But though no longer confined within 
the four walls of a dungeon, he now found himself 
confined within the limits of the Venetian province in 
consequence of the authorities refusing him his passport, 
and this fact so restricted his horizon and militated 
against his chance of commercial success, that he thought 
seriously of transferring his works to Piedmont, a pro- 
position from which he was turned only by his love for 
Schio and his workmen. “I am Alessandro Rossi, of 
Schio,” he once said to a person who asked him his 
name, “ and Schio is of Alessandro Rossi.” 

Having arrived at this decision, he set himself, un- 
daunted by the handicap under which he was labouring, 
to pit the force of his indomitable will against the 
machinations of his enemies. The factory at Schio was 
enlarged, a new one was soon afterwards acquired at 
Pieve, while the commercial schemes for the aggrandise- 
ment of his trade were coupled with humanitarian 
schemes for the improvement of his workmen. The keen 
eye of this great democrat of the Gospel pierced through 
the darkness of the social question, and saw beyond it 
the triumph of peaceful regenerating work—work carried 
to its completion by the universal army of the soldiers of 
labour aiding and abetting one another in an uninter- 
rupted series of moral conquests. 

And so sprang into being, and began to flourish, the 
little town of “Nova Schio” (New Schio), a suburb 
dependent for its origin on the foresight of the master, 
and endowed by him with infant schools, schools for the 
older children, workmen’s club, library and savings bank; 
and these philanthropic institutions were amplified and 
added to as time went on, and results proved to Alessandro 
Rossi that his work was good. A system of old-age 
pensions was devised, and houses were built for the pen- 
sioners; an entire village of cottages was constructed for 
the workmen, for whose benefit were also instituted 
night schools, the private theatre “Jacquard,” acting 
and singing classes, an orchestra, andagymnasium. The 
original schools being found too small, new ones were 
built after a few years, known by the name of “ Jn puero 
spes,” covering with buildings and garden 4000 M?, and 
capable of holding more than 500 children. Nor did the 
munificence of the founder stop here, as may be seen by 
the visitor to Schio when he stands before the beautiful 
church of S. Antonio, built entirely by the generosity of 
this same apostle of the ideal socialism of love, to whom 
the workshop represented the most effectual means for 
the instruction of a nation. 

“To make the country respected, you must make the 
workshop respected,” were his words. “To make the 
workshop respected, you must first teach the men to 
respect themselves.” And so the years passed on till 
1866, when the Venetian provinces saw their long sought- 
after aspirations realised, and became blended into the 
kingdom of Victor Emanuel II. One consequence of 
the new order of things was the immediate election of 
Alessandro Rossi as member of Parliament, but in this 
capacity he did not rest for long. His apostolic faith in 
his educational mission made him careless to worldly 
honours, as he was careless to worldly wealth. He 
had just opened a new factory at Piovene, and, in 
his opinion, he had either to neglect his duties as member 
of Parliament or turn aside his eyes, even for a moment, 
from the goal towards which he was straining. He 
therefore decided to retire from the constituency, but the 
King, hearing of his decision, and wishing that the nation 
should not lose his valuable services, made him Senator 
of the Kingdom—“ Senatore del Regno”—in which 
capacity he would find himself capable of doing the 
same amount of good to his country as he had when he 
was in the Lower House, without being morally tied 
down to residence for the greater part of the year in the 
capital. 

His works, in fact, had now risen to such proportions 
as to be too vast for the control of one man, even though 
endowed with the incredible capacity for hard work 
possessed by Alessandro Rossi. In twenty-eight years 
the insignificant little cloth-weaving mills at Schio had 
grown into the most important industrial establishment 
of Italy, covered 160,000 M?, occupied 5000 hands, 
employed 60,000 spindles, and more than 1000 looms, and 
had an annual output amounting to about 20,000,000Ff. 

For this reason it was resolved in 1872 to make the 
concern into a limited liability company, and the fortunate 
investors who have kept their shares in it have certainly 
had little cause to grumble. The great works at Schio, 
at Pieve, at Piovine, and at Torrebelvicino—such were the 
creations of a single man in forty years !—were handed 
over to the new society, while the management continued 
in the able hands of the founder. In the statutory 
articles Rossi insisted on having a clause inserted by 
which all the philanthropic institutions at Schio, &c., 
for the benefit of the workmen were to be kept up by 
the shareholders, and 5 per cent. of the profits were to be 
put aside for the same purpose each year. This measure 
marks an epoch in Italy as being the first instance of a 
successful attempt to render less burdensome the too 
often unfortunate marriage-tie between capital and 
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labour. And it was for the same philanthropic and 
economic reasons that the master offered his workmen 
every facility to become shareholders in the company, 
and encouraged them to make themselves part-proprietors 
of the model village of Nova-Schio by selling them the 
houses on an exceptionally advantageous system of 
deferred payments. 

I have said that Alessandro Rossi was indifferent to 
worldly wealth, as he was to worldly honours. An 
instance of the latter quality we have already noticed in 
his repudiation of the offer of an Austrian barony; as an 
illustration of the former, the visitor to Schio may see 
to-day his letter written to his colleagues on the Com- 
mittee, in which he courteously refuses the extra sum of 
100,000f. a year voted to him by the shareholders for his 
invaluable services as chairman and technical director of 
the company. In this latter capacity, his salary had 
already been diminished to the extent of 50 per cent. by 
his own desire, and the other half had been devoted to 
the maintenance of the philanthropic institutions of 
Schio. Nor did his liberality end within the limits 
of the small provincial borough which his constancy 
had converted into the “little Manchester of Italy.” 
In Venice, in Vicenza, and in many other cities in the 
northern part of the peninsula are to be seen schools and 
libraries built and endowed by him; the draining of the 
Roman Campagna ani the Tiber embankment owe much 
to his liberality and mental aid, and his name remains 
written on the facade of the Cathedral at Florence. 

And it was not only by the generous use of the fortune 
built up by his own unaided exertions that Alessandro 
Rossi, known in his later years as the “ Grand Old Man of 
Schio,” helped on his country’s welfare. As one of the 
Government Commission for the inquiry into the remedies 
against the evil of the forced coinage system, he wrote 
many valuable pamphlets, while the documents published 
by him when on the Committee for “ Foreign Imports,” 
attest the scrupulous manner in which he carried out his 
duty towards Italy; and his duty, as he considered it, was 
obvious, and consisted in protecting the young home 
industries against the inroads of the foreigner. Alessandro 
Rossi was an unrelenting Protectionist. To this athlete 
of thought the doctrines of Cobden represented an experi- 
ment which had been weighed in the balance and had 
been found wanting. It was a Utopian scheme, ideal but 
unpractical, a respected relic of the past to be discarded 
with the old hand looms of his father’s little wool mill. 

His valuable work on these Committees, together with 
that on the Committee for the revisal of the ‘“‘ Commer- 
cial Code,” brought him into such prominent notice as a 
financier that he was offered the post of “ Minister of 
Finance "—a post which he declined on account of his 
relizious opinions being contrary to the confiscation of 
Church property by the State. 

And in the midst of the mass of commercial and poli- 
tical work, this colossus of labour found time to write 
valuable treatises on political economy, and poems of no 
small value. As the swallow reposes while on the wing, so 
did Alessandro Rossi repose while working. And this 
passion for work ruled the man’s long life to the end, and 
induced him, in his last years, to devise and initiate 
practically a scientific system of fruit culture on a large 
scale, based on principles which will undoubtedly govern 
this industry in the future, when Italy will have awakened 
to her immense resources in this department of agricul- 
ture. 

And trivial things, too, may be referred to as illustra- 
tions of the deep substratum on which this really great 
man’s life was founded. His dinner party, given on his 
seventieth birthday to eighty friends all of his own age, 
is still remembered in his native town. On this occasion 
he presented each of his guests with a medal inscribed 
with the words: ‘Offered to the men of Schio of his own 
age—by Alessandro Rossi—in fervid expectation of the 
second life”; while on the front was the allegorical figure 
of a fisherman drawing in his net. 

3ut pine more years were to pass before Iossi’s net 
was drawn in and put away, nine years of hard work, 
continued up to the last, for it was on a winter’s journey 
back from Rome, where he had been present at an 
important debate in the Senate, that he caught the attack 
of pneumonia which brought him to the grave. 

On February 28th, 1898, this man, who had earned for 
himself the title of ‘‘ Wizard of the Lower Alps,” passed 
away at Schio, still untired, at the age of 79, surrounded 
by his family and friends, and talking with them uncon- 
cernedly to the last, as Socrates talked to his disciples. 
And from the King’s palace to the workshop, from the 
university to the infant school, went up, as it were, one 
common cry of lamentation. 

Such was the life of a man whose name will live for 
ever in the history of Italian commerce as the father of 
the now important wool industry, one who may rightly 
be said to have left, by his career and by his example, a 
precious moral heritage to the land he loved so well. 

And after the death of its founder the “ Lanificio 
Rossi” has continued to prosper under the able direction 
of his two sons, and at the present moment is in the 
enviable position of having written down its permanent 
plant to almost nil, of having given to the original share- 
holders a bonus of £4 on the £40 share, plus regular 
dividends of 8 per cent., and of having already sold, in 
anticipation, its immense output for the next two years. 
As an illustration of the potentiality of this output it may 
be mentioned that four years ago Commendatore Giovanni 
Rossi, head of the works at Pieve, undertook and carried 
through a contract to furnish the Argentine Government 
with 200,000 metres of cloth in less than twelve weeks. 

A faint idea of the importance of the company may also 
be gained from the photographs by which this article is 
accompanied—see page 91. Fig. 2 shows the exterior of the 
central weaving mil! at Schio; Fig. 1 represents a general 
view of the same; and Fig. 3 illustrates the workmen’s 
village at Piovene. In regard to the latter, the visitor to 
the Milan Exhibition will do well to devote a short time 
to the extremely interesting “ Padiglione della Previ- 
denza,” where he will see the original architectural plans 





of the various model villages devised and built by 
Alessandro Rossi, with their respective créches, infant 
schools, baths, washhouses, ice magazines, libraries, and 
clubs. Asaresult of the minute care bestowed on hygiene 
and on the physical training of this favoured little people, 
the population of Schio, risen from 5000 inhabitants 
in 1846 to more than 14,000 at the present date, shows a 
medium annual mortality among the children of hardly 
2 per cent., and, whereas twenty-five years ago 40 per 
cent. of the conscripts of this town were refused as unfit 
for military service, the percentage of young men of 
Schio now declared unacceptable is only 15 per cent.—a 
wonderful circumstance truly when it is known that in 
many large towns of Italy the number of “riformati” 
arrives at 50 per cent. 

The wool-spinning and weaving industry of Italy is 
centred mostly in the northern provinces, although it has 
assumed important proportions in Tuscany also, and 
especially in the town of Prato, near Florence. A few 
mills are also to be found in the Abruzzi, and in the pro- 
vince of Caserta. Among the principal companies, after 
the colossus of Schio, may be mentioned the Lanificio 
Sella, Rosazza and Co., Cerutti and Co., and Giuseppe 
Rivelta, all of Biella; the ‘“ Manifatture di Borgosesia ;” 
Fratelli Caciano, of Cossato ; the Lanificio Gilardi; Signor 
Zegna, of Flecchia; and Fratelli Gallo. At Carignano 
are situated the important mills of Fratelli Bona, with 
150 looms, 3000 spindles, and a production of half a 
million metres of cloth annually for the value 
of about 3} million francs. In Turin is to be 
seen the Lanificio Panceri, at Gandino the mills of 
Fratelli Testa, at Gavardo the important establishment 
which derives its name from that town. Finally may be | 
mentioned the Lanificio Milanese and the powerful 
Lanificio Nazionale of Desio. 

The total number of mechanical wool looms in Italy 





is about 15,000, a number still too small to meet the 
requirements of the country, for which reasen there is a 
large annual importation of woollen stuffs from England 

and Germany. But the number of looms is increasing | 
with great rapidity, the imports under this head are | 
diminishing, and the exports, especially to Turkey, Egypt, | 
and South America, are augmenting every year, and have 
now assumed proportions which give Italy a place in the | 
wool industry among the four principal nations of | 
Europe. 








HIGH-SPEED BAVARIAN LOCOMOTIVE. 


THE locomotive illustrated on page 94 is at present | 
being exhibited at Niirnberg, and was designed expressly 
for running normally at 94 miles per hour. Judging 
from the previous results obtained from the remarkable | 
locomotives of the same builder, J. A. Maffei, of Munich, | 
it is highly probable that this speed will be main- 
tained and exceeded in subsequent trials. It is quite | 
another matter, however, whether Bavarian State Rail- | 
ways are suited for such abnormal velocities in ordinary | 
service. Were this so we should have long since | 
heard of extraordinary high speeds in South and West 
German States. Already speeds of 90 miles per hour 
with a train of 138 tons (car load) have been attained, on 
a slightly rising gradient, by Maffei “Atlantic” type 
locomotives that were only built for maximum speeds of 
75 miles per hour. Such engines were not in the high- 
speed steam locomotive trials of March, 1904, but they 
exceeded for speed and tractive power the results obtained 
from other engines on the special Marienfelde to Zossen 
line, and, in fact, accomplished some of the fastest runs 
that had been made in Europe up to that peried. The 
new engines resemble somewhat the 4-4-6 Thuile 
locomotive of 1900. All the constructive details are very 
fine—the work, in fact, approaches as near to motor car 
practice as is permissible for railway engines. 

The new high-speed engine has four cylinders, com- 
pound, with the low-pressure outside as usual, and all 
bolted together in one transverse line. There is only one | 
driving axle, and the driving mechanism is nearly per- | 
fectly balanced. The small counterweights in the driving | 
and coupled wheels show to what extent the revolving | 
masses have been made self-balancing. The fine propor- 
tions of the driving and coupling-rods here contribute to | 
the elimination of disturbing forces. 

The piston valves are of large size, and have the great 
length usual with double-ported distributors. At each | 
end of the low-pressure valves are two small cylindrical 
valves—see the engraving— connected with the expansion 
gear, and these open when the cut-off exceeds 70 per 
cent. of piston stroke—as in starting—and thus admit 
high-pressure steam to the low-pressure valve chests | 
until the engine has been geared up to less than 70 per 
cent. There is only one set of valve gears for four valves, | 
and no intercepting valve is introduced. 

Bar frames have been employed here for reasons of 
economy in weight. Incidentally these frames permit of 
ready access to all working parts placed between them. 
As may be seen in the engraving, three out of four of the 
main-rod big ends are easily seen and attended from the 
same position outside of the driving wheels. Even the 
coupling-rod on the opposite side of the engine is also 
discernible in the engraving. 

All parts of the engine presenting broad surfaces at 
right angles to the path of the engine have been clothed 
in such way that they cleave the air and reduce the head 
resistance when travelling at high speeds. Careful 
experiments on the Continent and elsewhere have proved | 
the real saving of power thus realised. It may be added | 
here that the engine is of great length—45ft. 2in.—with | 
a height to boiler centre of about 9ft. 10in., and a total | 
height of 15ft. 

The principal dimensions of this engine are 
follows :— 

Cylinders— 

High-pressure (2), diameter 

Low-pressure (2), diameter 

Piston stroke... 2... 





as 


| 
164in, 
3 

.. 25,%in. 


| Walker, 
| edition, 


— 


Wheels— 
Driving, diameter 
Bearing, diameter 
Boiler 
Steam pressure ... 
Diameter, internal 
Tubes 
Ordinary (A), number... ... 
Ordinary, inside diame‘er ..._... 
Superheat pipe carriers (B), number... 
Superheat pipe carriers, inside dia:neter 
Length between tube plates care 
Heating surfaces, tubes A, inside ... 
Heating surfaces, tubes 8, inside ... 
Fire-box, heating surface, inside 


7ft. 28in, 
Bt. 3hin., 


205°8 1b, 
5ft. 6in. 


208 
2in, 
18 
din. 
16ft. lin. 
2130-5 sa... tt. 
409 
Byres, 
Total heating surfaces ... 
Grate area ne 
Weights— 
Under driving tires (maximum load) 
5, bogie truck oa sal 
;, fire-box truck an HS. 


Total of engine with maximum load 
Total wheel base of engine ... ... ... 
Length ofengine ... ... ... ... 
Wheel base of tender comprised... 
Capacity of tender— 

Coal aha: Sapa” eae 

Water ... 


5 
» Abin, 
. Zin. 
- Thin, 


wes vee eee =8 tons metric 
.. 26 tons metric (cubic metres) 
5730 gallons, 
Total length of engine and tender 69ft. din. 
The high-pressure cylinders, it will be remarked, have 
a greater volume than those of any other European 
locomotives—including the new Belgian engines—but the 
boiler pressure of the 4-4-4 engines has been reduced to 
30 lb. less than that of the most recent saturated steam 
locomotives of the Bavarian railways. The ratio of 
volumes high-pressure to lower-pressure cylinders has, 
simultaneously, been decreased. The driving wheels are 
the largest that have yet been employed for four-cylinder 
compounds on the European continent. The one principal 
object in the design is high speed with a light load, for 


| which the 82 tons—maximum—adhesion will be fully 


adequate. Compounding and superheating are intro- 
duced as contributing to this end, while total mechanical 
efficiency is increased at the cost of some few tons of 


| weight extra, which has, in large part, been economised 


in the general design of the locomotive. 
This engine, the first of a new series, was designed and 


| built by the firm of J. A Maffei, at the English-Garden 
| Works, near Munich, to the general design of Mr. Weiss, 
chief engineer of motive power, State Railways of 
Bavaria. 








HUMBER CONSERVANCY. 


THE Report of the Commissioners appointed by the Board 
of Trade in compliance with a clause in the Act of last 
session was issued last week. An account of the proceedings 


| of these Commissioners was given in our number for Feb- 


ruary 23rd last. The report is an exhaustive document, and 
traverses all the questions laid before the Commission by the 
various parties appearing before it. 


The main recommendations of the Commission are: 


| That the existing powers and duties now exercised by the 
| Humber Conservancy Commissioners, the Trinity House, the 
| Pilotage Commissioners, and the Hull Corporation should be 
| transferred to a new body, and that the control of the river 


as a whole should be confided to one single authority, the 
funds in the hands of the Trinity House and the property of 


| the Pilotage Commissioners to be transferred to the new body. 


They recommend the abolition of the water bailiff duties now 
levied by the Corporation of Hull. The estimate of the mini- 
mum income required by the Conservancy is £26,000 per 
annum, and to meet this they recommend that the statutory 
contributions under the schedule of the Act of last year by 
the dock and railway companies amounting to £4300 should 
be continued; and in lieu of any present dues levied on 
shipping a tonnage not exceeding 0°4d. should be levied on 


| the registered tonnage of all vessels using the port of Grimsby, 
| 1d. for Hull, and 1-40d. for Goole; that a composition of 2d. 
| per net registered tonnage be levied on Grimsby fishing 


vessels, and 4d. on Hull vessels; barges to continue to be 
exempt from dues, but keels to make payment. _ River craft 
using the river for purposes of trade are to paya licensing fee. 
The new authority to consist of thirty-six members :—'lhree 
appointed by the Board of Trade; six by the Hull Trinity 
House ; one each by the North-Eastern, Hull and Barnsley, 
Great Central, and Lancashire and Yorkshire Railway Com- 
panies ; one each by the Aire and Calder Navigation and the 
captains of Hull and Grimsby, and the Urban Council of 
Goole; two each by the Chambers of Commerce of Hull, 
Grimsby, and Goole; three each by the registered ship- 
owners of Hull, Grimsby, and Goole. 

Dealing with the special and conflicting interests of the 
three ports of.Hull, Goole, and Grimsby, and the suggestions 
for their special protection against combination by any two 
to the detriment of the other, the Commissioners do not recom- 
mend any division of jurisdiction over the river, but insist on 
the necessity of treating the riveras a whole. They, however, 
meet the case by advising that in the event of any motion for 
improvement works, the estimated cost of which exceeds 
£10,000, being rejected, any seven Commissioners may apply 
to the Board of Trade for a Provisional Order. 

To carry out these recommendations it will be necessary 
that an Act of Parliament shall be obtained. 
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SEXTUPLE EFFECT 


FAWCETT, PRESTON AND CO., I 





PRODUCTION OF FRESH WATER FROM SEA 
WATER. 

THE multiple effect apparatus about to be described is in 
theory essentially the same as has been supplied for many 
years past by the makers, Fawcett, Preston and Co., Limited, 
of York-street, Liverpool, for the manufacture of cane sugar, 
but it is in this case used for the evaporation of sea water and 
the production of a fresh drinking water. 

The sextuple effect apparatus, as illustrated, consists 
essentially of six vertical vessels or pans, the lower part of 
each forming a steam drum containing a large number of 
vertical brass heating tubes about 5ft. long, expanded into 
mild steel tube plates at each end. 

Steam is allowed to circulate freely round the tube, partially 
evaporating the water contained in them. The vapour pro- 
duced passes from the first pan into the steam space of the 
second and succeeding pans. The top part of each vessel forms a 
large space for the vapour arising from the water under treat- 


ment, and is fitted with a number of mild steel internal baffles | 
to prevent the carrying over of any of the water with the | 
Each vessel is provided with | 


vapour into the following vessel. 
steam pressure gauge, compound, or vacuum gauge, sight 
glasses in gun-metal frames, man door, &c., and is neatly 
lagged with timber fixed in place with brass bands. All the 
necessary cocks and valves, piping, &c., are provided to allow of 
the apparatus being worked as a sextuple, quintuple, or less 
number of effects. 

The water of condensation from the steam drums of the 
first vessel passes through a steam trap and is returned to the 
boiler, while that from the remaining vessels passes with the 


condensed vapour from the last pan through a water heater | 


before finally entering the surface condenser. The heater 
and condenser are constructed of cast iron fitted with brass 
tubes expanded into brass tube plates, and have ample heating 
and cooling surface for the work. They are arranged with 
cast iron end covers, easily removed for cleaning and examina- 


tion purposes, and are fitted with vacuum gauges, air | 


cocks, &e. 

A large and powerful steam engine is provided for working 
the vacuum pump, circulating pumps, brine pump, and fresh 
water pump, this engine being complete with high-speed 
governor, lubricator, drain cocks, &c. The feed-water to the 
apparatus is taken from the circulating water overflow, and is 
passed through the water heater. In some instances, after 
leaving the heater, the feed-water is passed through a fuel 
economiser before entering the first vessel of the apparatus. 

The apparatus is mounted on a substantial structure formed 
of mild steel joists and columns, and is arranged with suitable 
Staircase, 7.e., stanchions and brass handrail complete. 





DISTILLING APPARATUS 


4AIMITED, LIVERPOOL, ENGINEERS 


A Lancashire boiler with complete mountings and fittings 
is provided with feed pump and piping connections to supply 
steam to the apparatus. Great care is taken to use up every 

| particle of heat available, and so maintain the efficiency of the 
whole plant. For instance, the salt water supplied to the 
apparatus is taken from the circulating water overflow after 
it leaves the condenser, it having there acquired a considerable 
temperature which would ordinarily have been wasted. 

The tubes in these evaporators are. short and straight, so 
that they can be readily freed from the deposits of sodium 
and magnesium which are apt to accumulate and prevent 
ready heat transmission. Then, again, suitable valves and 
pipes are provided, so that each evaporating vessel can be 

| isolated and cleaned while the others are working. 

With this apparatus for every 100 tons of steam from the 
boiler 450 tons of gained fresh water are, under favourable 
circumstances, obtainable, which means that with a good 
boiler about 45 1b. of fresh water are made by the consumption of 

| 1 lb. of coal. 





LETTERS TO THE EDITOR. 


(We do not hold ovrslves responsible for the opinions of our 
correspondents. ) 





THE LATE MR. WEBB AND COMPOUND LOCOMOTIVES. 


Sir,—The death of the eminent designer of the famous three- 
cylinder compound engine is bringing forth a discussion which, if 
carried out to a logical conclusion, may do more towards solving 
the problem of improving the compound system as applied to loco- 
motives, so that it may take its proper position in the engineering 
world, than was practicable for that able engineer to achieve 
during his long and painstaking career. 

The fact that some writers condemn the compounding of loco- 
motives in general, and the Webb system in particular, shows a 
lamentable lack of knowledge of the practical side of the question 
| both as to the merits that can be derived from compounding and 
the absurdity of classing any particular system a failure—when 
practically they are the same as other engines—merely because 
the designer chose to divide up one of the high-pressure cylinders 
| into two smaller ones, and which, by so doing, enabled him to use 
| a low-pressure cylinder of large capacity with a symmetry in design 
| which was difficult to improve on. 

The Webb system was, in effect, equal to a simple engine having 
| two cylinders 18in. in diameter, with the exception—and herein 
| lies the whole crux of the vexed problem—that it was only able to 
| make use of half the weight of steam when taxed to its maximum 
| power at starting. This applies to all syste.1s, each and every one 
merely being a division of cylinders. The much-vaunted four- 
cylinder system is the Webb system with the large low-pressure 
cylinder divided up. If, therefore, the late Mr. Webb erred, so 


did every locomotive engineer who designed a compound engine, 
for all and every one of these suffer from the defect of not being 
able to tax the boiler power to the same limit as the simple engine 
either at starting or when running. 

Exception is taken by not a few to the mistake in not fitting the 
Webb three-cylinder engine with coupling-rods. Here, again, 
they show a lack of practical knowledge. . The three-cylinder Webb 
engine comprises two sets of engines—one high-pressure and one 
low-pressure—each exerting a tractive effort up to the limit of 
adhesion of each of the driving wheels. There can be no mistake 
in such an excellent mechanical design. It must be obvious that 
had coupling-rods been fitted it would have been necessary to have 
arranged for the cylinders to develop equal work. There is no 
question but that the eminent designer was alive to this. It may 
be that he considered he was tied to the orthodox ratio of cylinder 
area, which would prevent him altering the same, for, curiously 
enough, when he brought out his first three-cylinder compound 
goods engine with coupling-rods, he had the cranks arranged at 
angles of 120 deg. apart. As each of the high-pressure cylinders 
was able to exert only half the starting power of a simple engine 
having 18in. pete en we cannot wonder at the engine not 
coming up to the expectation of the advocates of the simple 
engine, 

To those whe believe in the simple engine with two cylinders I 
should like to point out that a grave error is committed in increas- 
ing the diameter of the cylinders when increased traction is 
required, as this method not only enhances the wear and tear to 
an enormous extent, but it necessitates increased adhesion. The 
more correct method would be to add a third cylinder, as this 
allows of an increase of one-third tractive power without increas- 
ing the adhesion, sufficient proof of the error in using cranks 
having an angle of 90 degrees. For instance, in place of using 
two cylinders 2lin. in diameter, and cranks with an angle of 
90 deg., three of 17in. in diameter will do better work with 
cranks at 120 deg. apart. It is needless to point out that the 
wear and tear in the working parts of tne three-crank engine 
would be considerably less than that of the two-crank engine ; 
the important factor, however, is that the three-cylinder engine 
can be made much lighter. 

A good @eal is said about the locomotive having reached its 
limit of power. So far this is only correct as regards the boiler; 
much can be done to enhance the power of the engine when 
compounded on the three-cylinder system. On this system the 
modern boiler can supply steam to cylinders of a capacity which 
would be the equivalent of two 24in. cylinders of a simple engine. 
For instance, a division of 24in. cylinders would allow of three 
20in. cylinders being used. Although the modern boiler could 
not steam to three such cylinders, we know it can do so to 
two. Now, whether we have three 20in. cylinders simple, or 
two 20in. and one 3l}in. on the compound system is practically 
one and the same thing as regards power developed. 

Had Mr. Webb fitted his compound goods engine with 19in. 
high-pressure cylinders, so that his engine would have the same 
advantage as a simple engine having 19in. cylinders, I feel con- 
fident not a single simple engine would now be running on the 
North-Western Railway. JOHN RIEKIE. 

Dumbreck, July 25th. 


S1r,—There does not appear to me to be anything particularly 
condemnatory in the fact that Mr. Webb had no imitators so far 
as his three-cylinder express engines were concerned. The state- 
ment that no railway authority in Great Britain and Ireland ever 
believed in these engines, and that Mr. Webb, and Mr. Webbonly, 
had faith in them, is largely explained away by the fact that each 
locomotive engineer considers himself the best judge of the require- 
ments of his own line, has a way of his own of doing things, 
and almost invariably prefers his own ideas and inventions 
to those of any other man. It is only natural that he 
should do so. Surely no man is necessarily to be con- 
demned because his individual policy is not generally adopted by 
his contemporaries? If on this basis alone Mr. Webb was wrong, 
then others of our locomotive engineers are on the same footing. 
In locomotive practice it is essentially a case of Quot homines tot 
sententie. One or two instances will suffice to make my meaning 
clear. Two-cylinder compounds have long been abandoned in 
England, but such engines continue to be employed in Ireland and 
elsewhere. From the point of view of the men who are responsible 
for their use, these engines give satisfaction. Yet, if we merely 
look at the question in relation to what has been done in England, 
the engines cannot posslbly be successful, and the men who have 
adopted them either do not understand their business or have com- 
mitted a grave error of judgment. Personally I do not say that 
this is the case ; what I do say is that a certain line of reasoning 
suggests such a state of affairs. Again, the Smith three-cylinder 
system first saw light on the North-Eastern Railway, but that 
company built only one engine on that plan. Nevertheless, the 
Midland have now constructed a large number of Smith triple- 
cylinder compounds, while the Great Central is giving the system 
a more exhaustive trial than it ever had on the line of its origin. 
What ought we to assume from these conflicting facts?’ Whoshall 
say that Messrs. Deeley and Robinson are wrong! On the other 
hand, why did Mr. Worsdell build only one engine of a type which 
answered the requirements of Mr. Johnson, and which seemingly 
meets those of his successor, Mr. Deeley? The reply is that it is 
entirely a matter of personal opinion, and that no engineer should 
necessarily be censured simply because his compeers differ from 
him. It does not follow that his locomotive practice is wrong ; 
neither does it follow that it is right. 

Mr. Lawford H. Fry says that compound locomotives are fast 
growing in favour, but that no designer has yet copied the Webb 
non-coupled system. There is not, of course, any likelihood that 
it will be imitated. It must be remembered that when Mr. Webb 
brought out his three-cylinder passenger engines compounding 
was in its infancy ; further, that the system was patented. More- 
over, the loads were not then, nor were they for a very consider- 
able time afterwards, such as to render coupling-rods absolutely 
indispensable. When, however, compounding came to be taken 
up seriously—and it is only within a comparatively recent period 
that this has been the case—train loads had everywhere increased, 
and to such an extent as to make it impolitic, if not impossible, to 
do away with side-rods. Mr. Webb himself knew the inherent 
disadvantages of his three-cylinder express compounds in the 
matter of adhesion weight, for that, after all, was a vital point. 
Hence, in order to meet this difficulty, he designed his four- 
cylinder 4-4-0 type. It was not at all probable, therefore, when 
heavy loads became general, that either Mr. Webb or anyone 
else would think of perpetuating or adopting the three-cylinder, 
independent driving wheel system. True, there are some four- 
cylinder simple engines with non-coupled wheels on the London 
and South-Western Railway, but only afew have so far been built. 

It is in the highest degree regrettable that your correspondent, 
‘““F, A. L.,” has nothing more to tell us than what we already 
know. Definite information is, I suppose, past “‘ praying for.” [ 
consider that ‘‘F. A. L.” weakens his case appreciably by dis- 
paraging the four-cylinder compound type, and by regarding it as 
wholly undesirable, both in theory and practice, irrespective of the 
arrangement of the cylinders and valve gear. However good Mr. 
Webb’s three-cylinder type may have been, there was not a single 
representative of it that could have hauled a load of 490 tons 
behind the tender at an average speed of 54 miles an hour. Yet 
this is what the “big” four-cylinder compound, Alfred the 
Great, did, after the engine had been provided by Mr. Whale with 
separate cut-off for the high-pressure cylinders. I contend that 
only a very good locomotive indeed could be capable of such a 
performance. 

That most engineers prefer their own ideas is evidenced by the 
several variations of the different compound systems which have 
been devised. We have the Smith, Riekie, Henschel, Mallet, 








Baudry, Henry, Von Borries, De Glehn, Golsdorf, Vauclain,Cole, 
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Plancher, and Ivatt compound plans, 
But this individuality is by no means confined to compounding. 
One word more. Can “F, A. L.” inform us, categorically, (1 


why the three-cylinder passenger engines were scrapped ! (2) why 


the three-cylinder coal engines are being converted to simples ? 
F, W. BREWER. 
Bowes Park, July 21st. 


Str,—I am very grateful to your correspondent ‘‘ K.”’ for having 
kindly recorded in your number of July 13th what I said twenty 


years ago about the late Mr. F. W. Webb's three-cylinder locomo 
tive. 


coupling rods. 


Such was the matter with the three-cylinder locomotive design 
of Jules Morandiere in 1863, the four-cylinder patent of Dawes in 
The 
latter was merely the Webb’s engine with two low-pressure 
cylinders, otherwise a no small improvement as regards the facility 
of starting and the regularity of the turning moment, but it is 
right to record that the Webb’s patent—at least, the French 
one—claimed the possibility of duplicating the low-pressure 
At that time the use of mere than two cylinders with 
as many working gears was considered as a mere substitute for 


1873, and the De Glehn’s four-cylinder locomotive of 1885. 


eylinder. 


coupling rods, 


I believe that I am, in some measure, entitled to claim the credit 
of having been the first to point out the coupling together of two 


axles—one being worked by a pair of high-pressure cylinders and 
the other by a pair of low-pressure cylinders—as such an arrange- 


ment is described amongst the different designs by which can be 


realised the compounding of locomotive engines in a paper read by 
myself in 1877 before the French Society of Civil Engineers. 
My priority on that subject was supported by the following 
passage of a paper by Mr. A. von Borries, read at the Engineering 
Congress of Chicago in 1893 :* 
“The arrangement of working one set of drivers by a pair of 
high-pressure cylinders and another by a pair of low-pressure 
cylinders, these two pairs of drivers, being coupled or not, 
placed on the same rigid frames, or in two articulated frames, was 
first mentioned in M. Mallet’s paper of 1877, page 958, and, 
therefore, these engines should be classed under the head of 
Mallet’s system.” 
I do not claim the principle of locomotives with more than two 
cylinders or rigid frames, and two sets of uncoupled drivers, but 
the coupling of the axles in engines of that kind. It is evident 
that it is that coupling of the wheels that permits the realisation of 
the best effects of the aforesaid arrangement, because it effects the 
good balancing of the piston and other parts with reciprocating 
motion and a large starting power by a suitable relative position 
of the cranks. 
30, Avenue Erndaine, Paris, 
July 17th. 


A. MALLET. 


Str,—Your correspondent ‘‘ K.” accuses me of a chronological 
error for saying in my letter in your issue of July 13th, ‘‘The first 
two engines built by Mr. De Glehn in 1884 for the Nord were 
uncoupled.” There is a mistake in this sentence, but it is not of 
chronology. I should have written ‘‘ The first engine designed by 
Mr. De Glehn in 1884 ,” as I had in mind the Nord engine 
No. 701, which was proposed in 1884, completed at Belfort in 1885, 
and put into service early in 1886. This engine was originally 
uncoupled, but I have an impression that it was afterwards rebuilt 
with coupling-rods. Perhaps ‘‘ K.” can enlighten me on this point. 
The next two Nord four-cylinder compounds were built with 
coupling-rods, but—vide Maurice Demoulin, ‘‘ Traité Pratique de la 
Machine Locomotive,” Vol. II., page 225—No. 2121 was tried for a 
few days without the coupling-rods. With trains of 145 to 170 tons 
behind the tender this engine always slipped on starting and also 
when under way when grades were encountered ; also the engine 
did not ride smoothly. These difficulties were overcome by putting 
the coupling-rods in place, and the engine then gave a very rapid 
acceleration of its train. 

Your correspondent ‘‘F. A. L.” denies rather discourteously the 
credibility of the figures I quoted from Professor Von Borries, who 
sets the mechanical efficiency of a locomotive at from 90 to 93 per 
cent. Many other experimenters have given figures which 
corroborate the above. Mr. Demoulin in his ‘‘Traité Pratique,” 
Vol. II... page 250, says ‘‘ Le rendement organique R! de la loco- 
motive considérée en tant que machine 4 vapeur ne différe pas de 
celui des autres types de moteurs et les quelques expériences 
effectuées en vue de le determiner lui attribuent une valeur 
moyenne de 0-80 & 0-93.” The report of the Pennsylvania Rail- 
road on the eight locomotives tested on the plant at St. Louis 

gives the maximum and minimum values of the machine efficiency 
at various speeds as follows :— 
Speed in 
revolutions 





Machine efficiency. 





per minute. Maximum. Minimum. 
a = = ay 
< “06 6. 
0 .. 4-16 79.46 
160 .. 03-95 72-89 
dA 90-20 72-27 
280 86-83 61-53 


The efficiency I am discussing is the relation of the power avail- 
able at the periphery of the driving-wheels to the power developed 
in the cylinders, LAWFORD H. Fry, 

July 22nd. 





THE SALISBURY ACCIDENT. 

Sir,—In your remarks on the verdict of the coroner's jury you 
justly state that the scientifically-minded will, however, ask for 
more particulars before they accept the said verdict. You further 
point out that on one occasion certainly, and probably on many 
more, an almost similar engine with a similar train had passed 
safely round the sare curve at speeds as great, if not greater, than 
that of the train on Ist inst., and they will ask why the engine 
should have failed on that occasion when on others it had succeeded. 
You go on to say, however, that ‘‘ against such occurrences it is 
almost impossible to provide: the driver infringed the regulations, 
and the accident happened ; that is all that can be said.” The 
question is, is that all that can be said ? 

The Salisbury jury have assumed that the derailment in that 
awful smash was caused by high speed, but surely high speed does 
not always explain derailment without apparent cause. What 
about the Stafford accident last March, and what about the more 
recent one at Ballieston, near Glasgow, both caused by derailment 
without visible cause, ‘‘unexplainble,” and while the trains were 
running at comparatively slow speeds ? 

It has been asked, are there on our great railway systems many 
such ‘‘ bad bits ”—as at Salisbury—which people pass over daily, 
unaware that escape from destruction depends upon the reduction 
by a certain regulated degree, which may or may not be duly 
observed, of the normal speed of the train? The reply can only be 
that there are hundreds of such ‘bad bits” which ought to be 
rectified to allow of a reasonable s being run over them, and 
thus made “foolhardy ” proof against careless driving. 

In addition, however, better provision ought to be made for the 
prevention of derailment, as already suggested by the deepening 
of the guard flanges on the wheels, and which suggestion still holds 
the field. 

As regards the Salisbury case, it isaneasy way out of the difficulty 
to throw the blameon the poor dead driver, and naturally this would 
be the railway company’s line. The jury, however, admirably 
summed up the situation by declining to allow the word ‘‘acciden- 
tal” to be used in their verdict, and thus the railway company do 
not altogether escape censure. 

It will be interesting to note whether the Board of Trade report 





*Vol. xiv. of the ‘‘Transactions” of the American Society of 


And there are cthers. 


That engine had a sole but a no small defect—it had no 


is in possession of the particulars of the radius and cant of some of 
our well-known main line curves tell us what the factor of safety is 
against overturning, assuming a fairly high s 
wind pressure, &c. ! 
Marten is right, and moderately high speed is more dangerous than 
very high speed, trains are so often eased down to a moderate 
speed on sharp curves ! 


of the railway companies will once more occur, 
These notes have been penned on an express train between 
London and Scotland, and have been interrupted many times by 
the ‘‘ jerks” and “jolts” experienced on the ‘bad bits” of the 
line, and by the grinding action of the train while going rapidly 
round curves, when undoubtedly the wheels were trying their very 
hardest to get off the rails. 
It is to be hoped this time that before this letter may appear in 
cold print no more such terrible accidents as those of Baillieston 
and Salisbury by derailment may take place ; but, under existing 
circumstances, one never knows what may really happen in this 
direction. JAMES KEITH, 
Assoc. M, Inst. C.E., M. Inst. Mech. E. 

Dunottar, Shoot-up-hill, London, N.W. 


[Mr. Keith should notice that the accident at Salisbury was not 
a true derailment. No amount of deepening of the flanges of the 
wheels could have prevented its occurrence. The engine appears 
to have fallen over sideways, not to have climbed the rails,— 
Ep. THE E.} 


) 


Sir,—I must apologise for the very palpable blunder in my 
letter of last a due to the squaring of an error in first dimen- 
sions. The centrifugal force, taking my previous figures, works 
out at 26 tons, only 6-5 tons at each flange, which extinguishes 
my ‘“‘simple explanation” very completely. That overturning 
was the cause appears certain from your figures, and it appears 
quite possible that the heaping of the water in the boiler, which 
would take under the effect of centrifugal force, supplied the com- 
plement of the force necessary to overturning. 
An important contributor to this is quite likely to be found in 
the tender. The centre of gravity of this, judging from the 
design and probable capacity, cannot have been much less than 
that of the engine, if at all, for at the early period of this engine’s 
trip coal would probably have been piled up on the top of the 
tank. 
At the time of the overturn, assuming about 800 gallons to have 
been consumed, there would remain about 15 tons of water, 
with sufficient space for it to heap up when entering the sharp 
curve, so as to throw the total effective centre of gravity about 
2hin. outwards; a condition quite possibly enhanced by the 
tender tank and frame rolling slightly on the bogies. 

Coventry, July 20th. Basit K. FIeup. 





Sir,—Referring to Mr. Field’s letter in your issue of the 20th 
inst., 1 would point out that there was supposed to be a guard rail 
on the curve, which would prevent the inside of the flanges of the 
outside wheels from coming into close contact with the rail; but, 





instead, the outside of the flanges of the inside wheels would bear 
with equal force against the guard rail—that is, of course, assum- 
ing that the guard rail was fixed with the usual flangeway clear- 
ance—as shown by enclosed tracing. Sam. J. SUMMERSON, 
Albert Hill Foundry, Darlington, July 24th. 





** UNEXPLAINED”’ RAILWAY ACCIDENTS. 
Str,—Mr. Clement E. Stretton’s letter in your issue of the 13th, 
in which he states that he has forced a carriage off the rails by side 
pressure from a screw-jack, and that, hence, all cases of ‘‘ running 
off ” during the past forty years he attributes to this cause, viz., 
side pressure causing the wheels to mount the rail, is surely some- 
what sweeping. 
Side pressure, however strong, does not of necessity force the 
flange up on to the outer rail. How could the train have been 
turned over bodily at Grange some years ago by a gale of wind if 
this were so? 
Whether the train will turn over or mount the rails, of course 
depends on a great many conditions, which may be combined in a 
great many ways; but surely one of the chief conditions is the 
height above rail level that the overturning force is applied. 
It would seem that Mr. Stretton’s screw-jack was placed very 
low down—he says against the wheel. If it was placed below the 
centre of gravity, the experiment proves nothing with regard to 
the overturning effect due to centrifugal force. But, at any rate, 
if Mr. Stretton be right, and side pressure is the cause of all acci- 
dents, then it is surely a deplorable thing that the superelevation 
of all our tracks is as small as itis. If it were increased it would, 
according to Mr. Stretton’s arguments, entirely prevent the 
present-day ‘‘ unexplained ” accidents, 

Surely over a matter of such vital importance there ought to be 
less diversity of opinion among authorities. Cannot someone who 


er but neglecting 
In conclusion, may I ask why, if Mr. Rous- - 


July 18th. A. D. 


Sir,—Will Mr. Clement E. Stretton be good enough to say what 
practical objection can be legitimately urged against the suggestion 
that the depth of wheel flanges should be increased? The present 
depth is usually 1jin. Given the same lifting force or side pressure, 
it would take longer for the wheel to climb if it had a deeper 
flange, At high speeds a few seconds may make all the difference 
between an accident and no accident. 

Are not the ie wheels of American engines sometimes 
provided with flanges deeper than those of the driving-wheels? I 
have seen a drawing in which this was the case. I am referring, of 
course, to an ordinary four-coupled engine. 

Mr. Keith is in error in regarding the Witham derailment as an 
‘unexplained ” accident. F, W. BREWER. 
Bowes Park, July 21st. 


SOUTH-EASTERN AND CHATHAM RAILWAY EXPRESSES. 
Sir,—Although not in any sense an engineer, I wish to draw 





Mechancal Engineers, page 1183. 
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will be equally strong or whether the usual seeming whitewashing 


proceeding apace, and it is expected that pw d 
within the next twelve months. 


——————<—= 
express engines of the South-Eastern and Chatham Railway— vid 
Ta ENGINEER of 15th inst. = 
‘irst, the enlarged ‘‘ Stirling” engines, Class B, of the § 
Eastern Railway were more numerous than indicated in the actin 
besides the twenty original engines of 1897-8, nine more being 
built subsequently at Ashford to the same general design, Th 
last appeared only just before the union with the London Chat. 
ham, and Dover Railway. Their numbers were :—13, 17, 2] 34. 
101, 132, 186, 189, and 217. ae 
Secondly, the boiler pressure of this class of engine was 170) 
per square inch, not 1601b. per square inch, although at first they 
were apparently only worked to about the latter figure. Theo, 
engines, it may be noted, still perform the most trying, though 
least appreciated, work on the line, viz., the working of he wy Pi 
ction the 
1€ lack of 


trains over the Tonbridge-Hastings section, on which se 
standard engines cannot be used at present owing to tl 
turntable accommodation. 

Lastly, I protest emphatically against the increasing use of the 
term “‘large boiler” when ‘‘large tube surface” is meant 
Surely the 4ft. 5in. boiler of Mr. Stirling’s F class is larger than 
the 4ft. 3in. boiler of Mr. Kirtley’s engines, although the latter 
has a slightly greater heating surface. Similarly the standard 
boiler is no larger in diameter that Mr. Stirling’s Class B boiler 
but it has nearly 50 per cent. more tube surface. ; 
I shall not enter into the question as to what value is to be 
assigned to increased heating surfaces obtained without enlarge. 
ment of real boiler space. . The fact remains that locomotives 
appear to derive advantage from a large excess of heating surface 
over and above that required to keep the gauge on the figure when 
working hard. H. Dixon Hewirt, 
Thetford, June 25th. 


WANTED, A SPECIAL CEMENT. 


Sir,—I am very anxious to make up an exceedingly hard sett; 
cement, either metallic or otherwise, which will not have a brittle 
or crumbling nature, so that it will not break up if it receives q 
blow, at the same time to be capable of resisting the action of 
water, and very durable. 

For the purpose for which I require this cement it is necessary 
that it should not, when set, grind into powder by heavy, constant 
frictional action, but rather that it should wear slowly down in the 
way that a metal would. It is necessary that it should be cheap to 
make up. 
I should much appreciate any assistance or suggestions that 
either you or your readers could make me on the above, and shall 
esteem this kindness, Ls Ts 
London, July 5th. 





THE DESIGN OF CAMS, 
Sik,—In publishing my article on the above in your last issue 
you have unfortunately misunderstood my correction regarding the 
diagrams, 
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Figs. 2 and 3 should have been represented as herewith, instead 
of being shown as they were in the article. ‘The ideal force 
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diagram ” will now be seen to represent a constant positive and 
negative p 


ressure of 20-7 lb., as indicated in the letterpress. 
July 25th. W. O. HorsNalLl, 








Tue extensions at the Alexandra Dock, Newport, are 
will be complete 
will be about 75 
It is now pro- 


The uew doc 
cres in extent, and have a depth of water of 33ft. 


posed to spend about £400,000 on an entrance lock 1000ft. long 
divided b 

supueatiels rand 100ft. wide 
water on spring tides. 


gates into two compartments of 600ft. and 400ft. 
, and with a depth of 45ft. at high 
It is, however, considered necessary that 
there should be a deep-water channel 300ft. wide as far as the 
Newport Deeps, so that the port can compete with any other port 
in the kingdom ; but the Harbour Board have not yet power to 
dredge the Deeps. 


Tue Works Committee of the London County Council 
have presented their half-yearly return showing the financial 
result of works completed by the Works Department during the 
six months ended March last. The statement covers seventeen 
works, and although the cost in two cases has exceeded the final 
certificate, the net balance of cost below certificate value is £52,589, 
the items being as follows:—Final certificate, £338,239 ; actual 
cost, £285,649. In the two cases where the amount of cost is 
above the final certificate the excess only amounts to £335. The 
turnover of the department for the year 1905-6 was £650,000, and 
the number of estimated works referred to the Committee for 
execution and not yet included in the half-yearly statements of 
completed works submitted to the Council is thirty-six, represent- 
ing an estimated expenditure of cage yA £1,456, In 
addition, works to the estimated value of £20,000 are in course of 





attention to one or two trifling errors in the article on the latest 


execution on the basis of actual cost. 
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THE APPLICATION OF LARGE GAS ENGINES 
IN THE GERMAN IRON AND STEEL IN- 


DUSTRIES.* 


By K. Reminnarpt, Dortmund, 


Tur idea of burning blast furnace gases directly in gas engines, 
instead of under steam boilers, as had previously been done, was 
first put into practice barely ten years ago, almost simultaneously 
in Great Britain, Germany, and Belgium. ae ’ 
The pioneers of this movement made their first experiments 
with small engines. After these experiments had given satis- 
factory results, and it had been shown that the thermal value of 
the poor blast furnace gases, in spite of defective scrubbing, could 
with safety be directly transformed into mechanical work in the 
gas engine, there very soon arose a considerable demand for gas 
in metallurgical works. f 

In face of these sudden requirements the gas engine builders 
were placed ina difficult position ; for up to that time the gas 
otor 
it cil generally believed that the limit of size had been 
attained with 100 to 150 effective horse-power in a single 
cylin ler. 

“Manufacturers of gas motors, however, did not underrate the 
advantages offered by this new field for their manufactures, and 
it so happened that in Germany the Berlin-Anhaltische Maschinen- 
bau-Ciesellschaft of Dessau was the first to undertake the con- 
struction of a 600 horse-power two-cycle gas engine, with two 
eylinders of the Oechelhiuser-Junkers type, for the Hoerder 
Mining and Smelting Company. The eagine was started in 1898, 


engines of large power, similar to the large steam engines employed 
He } 


was considered as suitable for small engines only, and | 


and after a few improvements and alterations, is still working | 


engine worked with astonishingly high 


satisfactorily. This 
The builders were, therefore, 


efficiency, considering the period. 


in a position to prove in Germany that the gas motor, even as a | 


large engine, was suitable for the utilisation of blast furnace gases. 
The results obtained by the Hoerder Smelting Company, com- 
bined with the fact that the use of blast furnace gases in gas 
engines is much less dangerous than the burning of the same 
under steam toilers, and is, at the same time, from three to four 
times as efficient, + encouraged other ironworks, ¢.g., the Friedens- 
hiitte and the Differdingen 
gas engines; and during the last few years the example of 
these ironworks has been followed by a number of collieries with 
a view to the more perfect utilisation of the gases from their coke 
ovens. 

Even though, as was only natural, all these early gas engines 
showed certain defects of design and insufficient purification of 
the gas, nevertheless, from the results obtained, and especially 
from those of the large installations of gas engines supplied by 
the Cockerill Company of Seraing to Differdingen, it could be 
concluded that, with a small reserve, the power supply of an iron- 
works, and toa certain extent of a rolling mill, could be assured 
with gas engines as the motive power, without serious disturbance 
of the existing arrangements. This can no longer be doubted 
when the improvements made by engineers engaged in the manu- 
facture of gas engines in their designs, as shown by the Oechel- 
hiuser two-cycle motor, the Koerting double-acting two-cycle 
motor, and the Deutz double-acting four-cycle motor are con- 
sidered. The Maschinenbau-Gesellschaft of Niirnberg, the 
Cockerill Society, and other manufacturers have also entered the 
tield. It would not otherwise have been possible for the applica- 
tion of blast furnace gas to have become so widely spread in so 
short a space of time. 

The present paper may be regarded as a continuation of those 
read before the Society of German [ronmasters by Dr. Liirmann,t 
Professor Meyer,§ and the author. 

The object of the present paper is to review : 
the application of gas engines in ironworks and collieries in Ger- 
many; (II.) The working results, including the influence of 
purification on the gases ; and (I[II.) Present practice in the design 
of large gas engines in Germany. 

In order to arrive at conclusions as correct and complete as 
possible, the ironworks and collieries possessing gas engines were 
invited to answer a series of questions, and the manufacturers of 
gas engines to supply detailed drawings. And 
opportunity of thanking them, the author wishes to say that he 
received from all the ironworks and collieries complete and descrip- 
tive replies, which he was authorised to make use of, to his ques- 
tians ; the information received from the manufacturers being 
sufficient to enable the various types to be compared. 

The questions, which were circulated through the kindness of 
the Society of German Ironmasters in February of this year, were 
as follows: e 

How many gas engines have you at work, in course of erection, 
or on order! What type do they belong to? Whatsizeare they ’ 
What are they used to drive! What proportion of horse-power of 
the above are for continuous working, and how many are kept as 
reserve / 

With what kind of gas are the engines worked 
gas, coke-oven gas, or a mixture of both ? 

Is a gas-producer plant provided as a reserve ! 

How are the gases purified and cooled ? 

What power and how much water is employed for the purifica- 
tion of the gases consumed by the engine / 

What proportion does this power bear to the power obtained 
from the purified gases / 

What is the cost of purifying per cubic metre of gas / 

What apparatus is employed to dry the gases after purification ’ 

What is the percentage of dust contained in the gases before and 
after purification ? 

Are pressure regnflators arranged in the gas main to the engines, 
and, if so, are they provided for each engine or for the whole 
installation ? 

What is the capacity of the pressure regulator ? 

What is the pressure of the gases before they reach the engine, 
and within what limits does it vary ? 

At what temperature and with what percentage of moisture in 
“grammes per cubic metre is the gas supplied to the engines / 

After what period of working is a complete cleaning of the 
internal parts of the whole apparatus undertaken, and how long 
does this take / 

Which parts require cleaning first of all, or more frequently than 
the rest, and how long does the cleaning of these parts take / 

Do stoppages and troubles occur, and what are the causes of 
these: (a) broken springs ? (b) hanging of the valves! (c) failing to 
start! (d) failure of ignition / 





blast-furnace 


ironworks, similarly to introduce | 


({.) The extent of | 


in taking this | 


Have important parts of the machine already become defective, 


and how long after the first starting of the engine? What do you 


consider the causes: (#) cylinders ? ()) cylinder covers ? (c) pistons ¢ | 


(¢) valve boxes ! (¢) piston-rods ? 


How much water is used for cooling. per horse-power and per | 


hour: (a) for the cylinders? (+) for the pistons and rods ? 

At what pressure is the water used for cooling the pistons ? 

How much fresh oil is used per effective horse-power and per 
hour in the case of : (a) cylinder oil # (4) machine oil ? 

Has the consumption of gas by the engine been determined ! If 
so, by what method, and what was it ? 

What sizes of units are, in your opinion, the most snitable for 
Llowing engines and for driving dynamos ? 

Can alternating-current dynamos, driven by gas engines, be 
coupled in parallel without difficulty in your works ! 

A similar series of questions dealing with the special conditions 
it collieries were also sent out. 


Iron and Steel Institute, July, 1906. 

Stahl und Eisen, 1899, page 484. 

Thid., 1898, No, 6 ; 1899, No. 10; 1901, Nos. 9 and 10. 
Ibid., 1899, No. 10; 1905, Nos, 2 and 8; 

Ibid., 1902, Nos, 21 and 24, 
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-THE EXTENT OF THE APPLICATION OF GAS ENGINES IN 
IRONWORKS AND COLLIERIES IN GERMANY, 

The author received answers to the questions in the beginning of 
March* of this year. From the inquiry it was ascertained that of 
the forty-nine German smelting works questioned, thirty-two had 
already gas engines at work, and nine had ordered such engines. 

There were at work— Horse-power. 

203 engines having a total cffective power 





‘ ofabout .. .. 184,000 
incommnet ervetiam, \ 146 engines having a total effective power 
veing erected, and } of about 201,000 
on order Hae . 5 Oe ae ee ee See 


Together 349 engines having a total effective power 
of about ee ee a 
Of these engines there were— 

64 kaving a power of about one 
of older construction (single-acting 
four-cycle motors) 

88 engines having a power of about 
two-cycle motors, an 

197 engines having a power of about 
double-acting four-cycle motors 

For driving blowing engines there will be at work — 
15 old fvurm single-ac:ing four-cycle 


885,000 


34,000 


91,000 


260,000 





motors of about a i te &,200 
44 two-cycle motors of about . 50,100 
77 double-acting four-cycle motors of 
GU cc ee ae kn et ke 
Together 136 engines of about sot elad 161,3¢0 
For driving dynamos there will beat work 
48 older model single acting four-cycle 
motors of about at tei Sad| Goa tioee ae 
41 two-cycle motors of about .. .. 35,700 
110 double-acting four-cycle motors of 
BO ac. tes ee ec ee --« -« Ono 
Together. 199 engines of about ae Pe . 206,100 
For driving rol'ing mills there will be at work— 
— older model single-acting four-cycle 
motors te pe Hal aa) oe . a 
8 two-cycle motors of about 7 5,200 
7 double-acting fuur-cycle motors of 
GONE ad at Ga nasal ce 10,900 
Together ‘ 10 engines of about .. 16,100 
For other purposes — 
4enginesofabout .. .. .. .. « 1,500 


The largest aggregate power of gas engines at a single works 
amounts to 35,000 effective horse-power. Sixteen works possess 
over 10,000 horse-power, and twenty-seven works possess over 
5000 horse-power, in actual working. In most ironworks the whole 
of the gas engines work continuously without any reserve ; a few 
have up to 40 per cent. reserve of gas engines, and a few have a 
similar reserve of older types of steam engines or steam turbines. 
Nearly all engines in ironworks, naturally, work with blast furnace 
gases. Two plants use only coke oven gases, three use blast 
furnace gas and coke oven gas separately, and one plant uses the 
two gases mixed. Further, the Muanstield Company utilises the 
waste gases from the copper-smelting furnaces for driving gas 
engines. Producers employing coke as fuel are kept as a reserve 
at seven works. They are really only of use in case of a strike, to 
assure the working of the most necessary part of the plant. 

The application of gas engines in collieries is much less important. 
This is due to the fact that the heat given off by the older type 
of coke oven can only be utilised under steam boilers, and con- 
sequently, for these older plants, steam boilers are inevitable in 
collieries. Only the excess gas produced in the coke ovens is 
available, so that steam engines and gas engines will always be 
found in conjunction, and indeed in larger proportion as regards 
steam engines than is the case in ironworks. In the new regenera- 
tive coke ovens the waste heat is utilised for pre-heating the oven 
itself, whereby there is an economy in gas, and a greater excess of 
gas is available for driving gas motors. The irregular production 
of gas can, however, only be considered available or free from 
drawbacks for motor driving when at least sixty coke ovens are in 
operation, To this must be added, that the production of gas in 
coke ovens is much more irregular than in blast furnaces. 

Perhaps in the near future, in addition to the excess coke-oven 
gases used for driving motors in collieries, producer gas, which will 
be obtained in the ring producer patented by Bergrat Jahns,* may 
also be used. The chief object of this producer is the utilisation of 
the waste heaps or culm banks, and the production of gas, as faras 
possible free from tar. The gas from the producer mentioned is 
naturally also suitable for the driving of gas engines, which is 
demonstrated by the gas engine plant at the Von der Heydt mine. 

The same object is effected by the Turk and other producers; 
but, so far as the writer is at present aware, the utilisation of the 
waste heaps and of low-grade coal in gas producers is only just 
being introduced, so that, for gas engines in collieries, at present 
only coke-oven gas need be taken into consideration. So far as he 
is aware, in the beginning of March of this year, sixteen collieries 
possessed thirty-five gas engines at work, in course of erection, or 
on order. 

The aggregate power of all these engines was 30,300 effective 
horse-power. Of these twenty-four engines were already working 
at 15,600 effective horse-power, nearly all for the production of 
electricity. 

The introduction of large gas engines in collieries was subsequent 
to their introduction into ironworks, and, therefore, only engines 
of comparatively modern construction are to be found, Exception 
must, however, be made in respect to the smaller motors, which 
were early employed in plants for the recovery of the by-products 
in coke-oven gas. 

I]. —PRACTrICAL EXPERIENCE OBTAINED IN WORKING, 


From what has been learned up to the present time it is clear 
that a thorough purification and drying of the gas is undoubtedly 
the principal factor in assuring a continuous and undisturbed 
working of gas engines. German gas engine manufacturers have 
from the very first considered the cleaning of the gas an essential 
condition, while, on the other hand, the Cockerill Company con- 
sidered it unnecessary. 

As a matter of fact, at many places Cockerill engines were work- 
ing satisfactorily without any cleaning whatever, while at other 
works this practice resulted in very disagreeable experiences ; in 
one case, owing to the excessive wear of the working surfaces of 
the cylinder, and another time owing to premature ignition caused 
by the formation of a crust, chiefly on the piston ends, favoured 
probably by excessive lubrication. If at one works the engines 
gave satisfaction without the gas being cleaned, and at another 


* There were ordered by German ironworks and collieries from March 
ist up to July Ist, 1906— 
Horse-power. 











7 two-cycle motors of about pare 7,8¢ 
24 double-acting four-cycle motors of 
about oe Wd Awe ridge ted “oe | | ne 
Together... 31 engines of about Kia ve fea See 
Of these engines there will be working for driving 
blowing cngines— 
7 two-cycle motors of about .. we 7,800 
7 double-acting four-cycle motors of 
SEUNG Sa as pe de. Bon we ou 9,400 
Together .. . l4 engines ofabout .. ..-.. «+ «« 17,200 
For driving dynamos— 
0 two-cycle motors of about .. .. .. 0 
17 double-acting four-cycle motors of 
ee a “ee 2a 
Together 17 engines of about 18,950 


For driving rolling mills— 
Oengines ofabout .. .. .. «. « 0 
For other purposes— 
Qenginesofabout .. .. .. .. « 
* Zeitschvist des Vereins deutscher Ingenicure, 1904, page 311. 
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works similar engines were unsatisfactory, this only proves that the 
gas is not cleaned, contains different percentages of dust at various 
works as it issues from the furnace throat, and that it may become 
partially cleaned in the gas main. It proves further that the same 
quantity of dust does nut everywhere have the same effect, since it 
may be composed, in some works, of soft substances which do not 
so quickly cause excessive wear of the working surfaces, 

The design of the older Cockerill engines was, moreover, as 
regards the inlet valves, not very sensitive to the effect of dust, the 
units most frequently constructed being 600 horse-power in one 
single-acting cylinder, and in consequence the sections of the gas 
passages before the valve and of the inlet valve itself were of rather 
large dimensions, and parts likely to be injured by the dust were 
not present with the system of governing then employed. 

The methods of governing, and of mixing the gases in newer 
constructions, in which more stringent specifications for smaller 
variations of speed are laid down, are much more sensitive to the 
presence of dust, owing to their being combined with springs as 
delicate as possible, in order to keep the resistance of the governor 
and back pressure upon it as low as possible. 

If the spindles or regulating slide valves are covered with a 
coating of dust, for instance, the springs are no longer sufficiently 
powerful to move these parts at all, or at the right moment, 
irregular working results, This also occurs if dust is deposited on 
the valves or slides, the positions of which are regulated by the 
governor according to the load on the engine. The valves and 
throttle valves—manipulated by hand—of the gas main leading to 
the engine are also very sensitive to dust. The dust deposits on 
them very readily, and renders them difficult to move, and the 
areas at these places are for the time being unduly restricted, so 
that the engine does not receive sufficient gas to maintain its 
normal power. In all the above cases, in addition to the per- 
centage of dust, the percentage of water contained in the gas when 
admitted to the engine also exercises an injurious effect. It is 
easily understood that moist dust adheres with greater facility to 
the surfaces with which it comes in contact than dry dust, the 
greater part of which passes through the engine without being 
deposited. 

Great trouble is experienced with moist and dusty gas when the 
engine does not run continuously, but stops working on Sundays, 
for instance. It may then happen that the deposit of wet dust, 
which, while the engine is continuously working, does not offer 
very great resistance to the motion of the valve gear, dries toa 
hard crust while the engine is not running, and causes these 
moving parts to become jammed, rendering the starting of the 
engine impossible. 

The circumstances mentioned above are the result of the gas 
not being sufficiently purified or dried, as well as of the greater 
consumption of oil necessitated, and the consequent increase of 
dirt inside the motor, and, as a matter of fact, are the cause of 
most of the troubles experienced in working. For this reason, in 
all new plants, great importance is attached to the effective 
cleaning of the gas. 

Before the introduction of blast furnace gas engines the washing 
of blast furnace gas was considered necessary or advantageous for 
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blast heating and steam ra‘sing purposes; the presence of dust 
diminished the efficiency of the combustion and of the heat trans- 
mission, and rendered frequent cleaning of the hot blast stoves 
necessary, although cleaning the gas for the above purposes did 
not have to be carried out to the degree necessary for the working 
of motors. The whole of the gas from the blast furnace is now 
subjected to a certain amount of washing, determined by 
experience, while the gas destined for utilisation in the motors 
undergoes still further purification. 

For a standard type of purifying plant for blast furnace gas, the 
following may be observed:—The gases on leaving the blast 
furnace are led through a series of so-called dry purifiers, and 
hence through long pipe lines into the coolers or scrubbers, and 
from these into the so-called centrifugal purifiers—Theisen 
apparatus or fans with water spray. After leaving the above 

ant the purification of the gas should be complete, so that before 
Salaet admitted into the engine the gas has only to be dried in 
filters or in capacious tanks. In several plants, by drying and by 
passing through a long main to the engine, a further noteworthy 
purification of the gas takes p'ace. 

With regard to the construction and manner of working of the 
various apparatus, the following remarks may be made :—The dry 
purifiers consist generally of a combination of cylindrical vessels, 
in which the gas is led downwards with a rapid motion and 
upwards with a slow motion. During this movement, and 
especially during the change of direction of the stream of gas, the 
coarsest particles of dust are separated. The pipes leading from 
the above should be made as long as possible, with as large a sec- 
tion and as many sudden changes of direction as possible, in order 
that the gas may be further freed from coarse particles of dust. 

The coolers or scrubbers are vessels in which the gas flows from 
the bottom to the top, and the water from the top to the bottom. 
The water must be finely sprayed in order to moisten the dust, and 
thereby increase its weight and cause it to settle to the bottom. 
At the same time the gas is cooled in the scrubbers, in which the 
water vapours are condensed, and the dust is deposited. 

The vessels are either empty, in which case the water is finely 
divided by spraying nozzles, or the interior is arranged with sieves, 
wire-netting, coke, or wooden trays. The best example of the 
latter form is the Zschocke scrubber—Fig. 1. 

The interior of the Zschocke scrubber consists of a series of 
wooden trays, one above the other, intended to reduce the velocity 
of the falling water, and by reason of their special form to divide 
the water into fine streams, so that the large surface exposed may 
effect a satisfactory cooling of the gas. The precipitated dust is 
removed at the bottom of the scrubber. 

In centrifugal purifiers the further separation of the dust is 
effected by centrifugal action on the wet dust. The application of 
this apparatus renders it possible to attain a satisfactory purifica- 
tion of blast furnace gas. The first centrifugal purifier in Germany 
was the Theisen apparatus, patented by Mr. Theisen, of Munich. 

In Duedelingen it was subsequently discovered accidentally that 
an ordinary fan, with water injection, was also very efficacious for 
gas-cleaning. (Stah/ und Eisen, 1901, p. 447.) 

(To be continued. ) 
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80-CWT. AND 5-TON PORTABLE HYDRAULIC JIB CRANES 


TANNETT, WALKER AND CO., LIMITED, LEEDS, ENGINEERS 











HYDRAULIC JIB CRANES. 


A NuMBER of hydraulic cranes of a somewhat special type 
have recently been made by Tannett Walker and Co., 
Limited, for the Argentine Government, to the order of his 
Excellency Florencio L. Dominguez, the Argentine Minister 
in London, Mr. Thos, W. R. Hughes being the consulting 
engineer. 

The illustrations show 30 cwt. and 5 tons portable hydraulic 
cranes; they are of the elevated type, moving on rails 14{t. 9in. 
centres, and are so constructed that locomotives and wagons 
can pass under them while at work. The larger cranes are 
double power—that is to say, they are arranged to lift the 
full load of 5 tons or a load of about 14 tons with a corre- 
sponding consumption of water. The lift of the block hook is 


65ft. 7in.; the maximum radius of the crane is a little over | pe 


39ft., the minimum radius being 20ft.; the height of the jib 
end sheave is 63ft. above quay level when the jib is at its 
maximum range. A special feature in connection with these 
cranes is the arrangement for derricking the jib, this being 
accomplished by an arrangement of plain rams; a cylinder 
with telescopic ram is fixed to the upright of the crane and 
moves a crosshead to which the tie-bars of the jib are 
attached ; the large ram forms the cylinder of the small ram, 
and the outer end of the small ram is attached to a fixed 
bracket, and is in constant communication with the accumu- 
lator. 
action and absolutely safe and reliable. 


This arrangement is simple, and is said to be quick in 














Wells 4,000,000 gallons are delivered, thus giving a total 
| of 48,000,000 gallons of water a day in round figures. 


| 
| average consumption of water in the Liverpool district last | 


year was 27,000,000 gallons. 


| deficiency of water made it necessary to abandon tempo- | 
| rarily the continuous service during a portion of the summer | 
Therefore the figures given are probably not quite | 
Continuing, the | 
report states that for the population at present supplied | 
from the Liverpool works, and taking into account the water | 


months. 
an accurate estimate of the requirements. 


supplied to Chorley, and in bulk to local authorities, the 
maximum summer demands at the present time may be 
assumed to be about 36,000,000 gallons per day, and the 
| Maximum winter demand about 37,000,000 gallons per day. 
These figures represent approximately the average quantities 
r day over periods of two to three weeks, The supplies 
in bulk to local authorities amounted to an average of 
2,147,000 gallons per day, and may increase under existing 
agreements to 4,500,000 gallons per day. The above 
| figures show that the Committee have in reserve a quantity 
| of water amounting to at least between 12,000,000 and 
13,000,000 gallons per day available for meeting the domestic 
and trade requirements of the future. The report then goes 
on to describe the works for the second instalment of Vyrnwy 
water. The quality of the water is also reported upon, and 
appears to have been most satisfactory. 











All the cranes were erected in the maker’s works and | 


worked with a hydraulic pressure of about 700 Ib. per square | 
inch, all the operations of hoisting, turning, and derricking | 


being accomplished at a high speed. 








LIVERPOOL WATER SUPPLY. 


THE seventh annual report of the engineer to the Liver- 
pool Corporation Waterworks has just been issued. During 
last year the works were completed for bringing to the city a 
second instalment of water from Lake Vyrnwy. It is 
intended eventually to convey 40,000,000 gallons of water a 
day to Liverpool from Lake Vyrnwy through three lines of 
pipes. The laying of the first of the three was commenced 
in 1881, and was completed in July, 1892. The second line 


was commenced in 1902, and was formally opened on October | 


16th of last year. Although fourteen years elapsed between 


the opening of the first and second lines, it is reported that | 
a much longer interval will probably elapse between the second | 
and third instalment of the work is required. The whole of the | 


water supply is filtered through a sand filter situated at Oswes- 
try, distant from Liverpool measured along the aqueduct of 
nearly 19 miles. 
was fully described in a special Supplement to THE ENGINEER 
of July 15th, 1892. Since the completion of the new line 
numerous observations have been made as to the quantity 
of water that can be delivered through the pipes. The 
measurements show that between Lake Vyrnwy and Oswestry 
the discharge through the second line varies from 18,750,000 
to 19,250,000 gallons per day under the different conditions 
of head at the inlet. Between Oswestry and Prescot the 
measured rate of discharge is approximately 19 millions per 
day. Liverpool has three water resources—Rivington, 
Vyrnwy, and Wells. From the first source 11,500,000 can 
be delivered daily. The first and second instalments of the 
Vyrnwy scheme yield 32,500,000 gallons a day, and from 


The opening of the first portion of the work | 


NATIONAL PHYSICAL LABORATORY. 


the House of Commons about the management of the Na- 
tional Physical Laboratory. The full text of these ques- 
| tions and answers are given below :— 


Mr. William Pearce: To ask the Secretary to the Treasury 
whether commercial tests, chemical or physical, are being under- 
taken at the National Physical Laboratory, or are included in the 
circular of charges of the laboratory ; and, if so, whether such 
competition with private practitioners will be stopped, as being 
contrary to the recommendations of the Treasury Committee of 
1898, and to the declared objects of the Laboratory. 

Mr. M’Kenna: Except forGovernment work and for some few spe- 
| cial cases which come individually before the Committee, chemical 
analyses are only undertaken at the National Physical Laboratory 
if required to elucidate some physical or mechanical question under 
investigation. The average number of chemical tests of all kinds 
| during the past three years has been thirty-nine. The number of 
physical tests made and of instruments tested has averaged nearly 
30,000. Physical tests, including tests on instruments, are under- 
| taken in accordance with the recommendation of the Treasury 
| Committee of 1898, establishing the Laboratory as a public institu- 
tion for standardising and verifying instruments, for testing 
materials, and for the determination of physical constants. The 
| members of the Treasury Committee, with one exception, became 

original members of the Executive Committee, and they have 
| been careful to keep their work within the terms of the Report. 
The Committee are fully prepared to consider any complaints 
| which may be made as to the nature of the testing work done and 
| their rates of charge. 
The following are copies of questions and answers 
given in the House of Commons on Friday, 13th July, 
| 1906 :-— 

Sir Benjamin Stone: To ask the Secretary to the Treasury 
whether he is aware that commercial, mechanical, and physical 
tests, such as the determination of the tensile and compressive 
strength of structural materials, the determination of the electrical 








The | 


But the report adds that the | 


On another page we refer to questions and answers in | 





conductivity of materials, the determination of melting points of 
solids and liquids, the determination of the calorific value of fuels, 
and the photomicrographical exainination of metals and alloys, are 
being undertaken at the National Physical Laboratory, or are 
| included in the circular of charges of the Laboratory ; that, under 
the heading of testing of materials of construction, they offer to 
test shafts, joints, ropes, and chains; and, if so, whether such 
competition with private practitioners will be stopped, in view of 
the recommendations of the Treasury Committee in 1898 that it 
would neither be necessary nor desirable to compete with or interfere 
with the testing of materials of various kinds as now carried out in 
| private or other laboratories.—July 5th, 1906. 
| Mr. M’Kenna: The National Physical Laboratory was esta- 
| blished as a public institution for standardising and verifying 
instruments, for testing materials, and for the determination of 
| physical constants. The mechanical and physical tests referred 
to in the question form part of the work of such an institution, 


and were contemplated when it was founded. The last sentence 
of the question is not one of the recommendations of the Report 
of 1898, but is taken from Clause 9, and should be read in connec- 
tion with the rest of the Report, which clearly contemplates such 
tests. The Committee have always borne in mind the desirability 
of not interfering with work which is or can be satisfactorily done 
outside the Laboratory ; but there is considerable difficulty in laying 
down a precise definition of the classes of work which may pro- 
perly be undertaken by the Laboratory. I am, however, in com- 
munication with the Royal Society on the subject, with the view 
of ascertaining whether the existing regulations require amend- 
ment.—July 13th, 1906. 

Sir Benjamin Stone: To ask the Secretary to the Treasury 

whether commercial tests of any kind, with the exception of the 
standardisation of instruments, have been or are being undertaken 
for private firms or individuals or public companies at the National 
Physical Laboratory ; and whether the full and complete results 
of all such tests, with the exception of the standardisation of 
instruments, which may have been undertaken for private tirms 
or individuals or public companies have been published.—Jvly 5th, 
1906. 
Mr. M’Kenna: Mechanical and physical tests are undertaken 
for private firms at the National Physical Laboratory. The general 
practice has been in cases in which the results appear likely to be 
of scientific interest to ask permission to publish before under- 
taking the work, and in no case has permission been refused. 
The point shall be considered in connection with the other 
| matters referred to in the answer to the preceding question.— 
July 13th, 1906. 














YORKSHIRE AND DERBYSHIRE GAS COAL 
SHIPMENTS. 

One of the features of the year in connection with the great 
Midland Coalfield, extending from Bradford and Leeds on 
the northern boundary through Sheffield to Derby and 
Nottingham on the south, is the activity of the gas coal 
trade. It is stated that this year quite a new departure has 
been made, and extensive orders have been obtained abroad 
in cases in which hitherto Durham gas coal has held 
the monopoly. Several Derbyshire and South Yorkshire firms 
have been successful with regard to metropolitan gas com- 
panies’ orders coming to Durham, coalowners holding off for 
an advance in price. A very large business is just now being 
done with Hull, from which port large quantities are being 
shipped to South America, France, Belgium, and Holland, 
The shipments are shared by the Yorkshire, Nottingham- 
shire, Derbyshire, and even the Leicestershire collieries. Up 
to now very little gas coal is being shipped coastwise, but it is 
understood that a large portion of the coal for metropolitan 
gas companies will be sent to the seaboard, and from thence 
to London. ve 
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AIR IN RELATION TO THE SURFACE CON- 
DENSATION OF LOW-PRESSURE STEAM.”* 
Read by Mr. JAs, ALEX. SMITH. 

(Conc’uled from page 76) 

Combination diagram.-In Fig. 5 the observed results shown in 
Figs. 3 and 4 are combined. ‘The constant basis is 10 1b. Hlow of 
water per minute, The vapour mixtures range from steam, with 
traces only of air, to steam plus -7in. (mercury pressure) of air at 
70, and vapour temperatures from 80° to 140°. 

Divisions of the base refer to partial pressures of air, those of 
the left-hand scales, and the corresponding ordinate lengths, to 
temperature increment of the cooling water, and the B.T.( 8. 
transmitted per 1 square foot per m. by the tube already specitied. 
The curves are isotherms, each relating to a finite temperature, 
shown by the scale to the right. 

Discussion of the diagram,—Co-ordinates drawn respectively to 
perpendicular oO” and the base, and the curve meeting them at 
their point of intersection give, respectively, partial pressure of 
air, temperature increase of the cooling water, and vapour tem- 
perature. Hence if any two of these factors are given, the third 
is evident by inspection, and if one alone is given, any one of an 
infinite series of interlinked pairs of remaining factor values can 
be selected. 


to the right—that is, doubled in length, the increment becomes 
29-57", therefore doubling the tube length has only increased the 
cooling effect some 50 per cent. Carry the comparison further, 
then the work of the first foot (3-97°) is nearly four times that of 
the fifteenth (1-022). 7 


VARIATION OF OBSERVED PO/NTS FROM COMPUTED LINES 























Since the ordinates are measures of temperature rise, therefore | 


of efficiency, it follows that any line drawn parallel to the base cuts 
the curves in points of equal duty. 
of any particular examples or conditions can be directly compared. 


Space does not permit an extended enumeration of the proper- | 


ties and applications of the diagram, therefore a few salient points 
only will be noted ; 

(x) The rapid rise of the curves from right to left denotes that 
the retarding effect of successive additions of air proceeds at a 
rapidly diminishing rate ; this is more marked, in proportion, at 
the lower temperatures. In fact—referring to the 90° curve—it 
will be seen that +2” pressure of air may almost exhaust the 
refrigerating power of a condenser, 











« Fig. 5. Aw Effects 
Vapour Temperature and Air Pressure Factors. 
Water Temperature and Thermal Transmission Results. 
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PARTIAL PRESSURE Of AIR (AT 70°), IN INCHES OF MERCURY 


) Equal increases of temperature of vapour at perpendicular O” 
(or the pure steam line) cause equal rises of the cooling water 
temperature—this has already been explained when treating of the 
A line, Fig. 3—but the relation holds nowhere else. ‘Towards the 
right the proportion decreases with decrease of temperature. 

c) The approach of the higher temperature curves to parallel- 
ism to the base is much less abrupt than the lower, indicating 
that the relative loss of efficiency by air addition is not so rapid 
asin the latter. But the absolute B.T.U.’s loss is much greater. 

(7) The surface required is inversely as the cooling effect, there- 
fore the difference in design between such limits as a condenser 


at 140° with pure steam, and one at 90° smothered with -3” 
pressure of air, is obvious, In this example the effective ratio is 
about 7:1. 


Tube LENGTH, OR TEMPERATURE GRADES. 

Frequently it is stated that the cooling water final temperature 
varies directly as the tube length, and that the average temperature 
is the arithmetical mean of the extreme. Were this correct, then 
with an evanescent difference between water and steam tempera- 
ture, the effect would be the same as when the difference is, say, 
100°, obviously an impossibility. Condensers are made with 
tubes in series, giving a length of flow of 30ft. or more, and that 
when circulating water isabundant. This might be good practice 
if the preceding assumption were true, but it will be shown that it 
is fallacious, therefore the question of long tubes requires recon- 
sideration. 

The law.—To determine this a large number of distinct tests 
were made of the temperature increment at each 1ft.—seven 
points in all—of the 6ft. tube of the experimental condenser. 
Various temperatures between 70° and 140, and mixtures 
from 0” to 1-5” of air, were experimented upon. 

When plotted and compared they were found to conform, within 
the limits of experimental error, to a very simple law, that may be 
expressed thus:—The differences of temperature between the 
vapour and the cooling water form a geometric series, of which the 
initial and final differences are the first and last terms. Shortly, 
the curve is logarithmic, vapour and water differences progress 
geometrically, and their ratio to water temperature increment is, 

pparently, constant for a given vapour temperature and mixture. 

If at each point the increment of water temperature is propor- 
tional to the temperature difference causing it—vide A, Fig 5— 
then the hypothesis of geometric progression—in decreasing order 

~is the direct sequence of continued cumulative action, by a vapour 
at constant temperature upon water at increasing temperature, 

., flowing in a tube. 

Actual numerical working of geometric series is given in the 
appendix, 

Lypical diagram.—The small preliminary diagram in Fig. 6 
hows the relation of the observed points to computed curves in 
two sets of tests, one with nearly pure steam, the other with -22” 
air—mercury gauge—added. Vapour at a constant temperature 
of 110°, water at a constant flow of 10 lb. per m. 

The observed curves, designated A and B, are plotted in the 
main portion of the diagram, and the computed curve extended in 
dotted form. 

Discussion of curves.—Curves relating to other cases within the 
range of Fig, 5 may be plotted if the initial and final cooling water 
températures are selected, and the intervening points computed; 
or exterior points may be extrapolated after finding the common 
ratio, and in that case the results for any tube length become 
uvailable when those for a short tube are known. 

Difference of ordinates—measured to the steam, not base, line— 

iccessive differences in the series, or the varying inclination to 
the base of tangents to the curve, each measure relative efliciency 
at different portions of the line. Each increment of tube length is 
of decreasing cooling value, and the decrement is considerable. 

The efficiency, under constant conditions, of tubes of any length, 
or lineal sections of tubes, is proportional to the ordinate ditter- 
ences, The ordinate difference measures the work of a tube. 


A glance reveals that the increased cooling effect attained by | 


considerable lengthening of tubes is not commensurate with that 
lengthening, especially so in nearly pure steam. For instance, 
take the ‘‘observed” section of 6ft. curve—A, Fig. 6—the tem- 
perature increment is 19°, nearly, Assume the tube extended 6ft, 











* Paper read before the Victorian Jnstitute of Engineers, N.S. W. 
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Obviously in the limit in an indefinitely long tube when the 
water within and the vapour without are at equilibrium of tem- 
perature, the value of Ift. of tube is zero. 

With mixtures of air and steam—curve B, for instance—whilst 
the total work is less, the change of ratio is also less. Compared with 
the last example, the ratio is 2-38:1-05, as against 3-97 : 1-022. 
Probably this is due to the aggregation of air about the tube 
decreasing in the region of lower temperature differences. 

When the presence of considerable quantities of air in steam 
was ignored, this effect rendered the use of tubes of considerable 
length not improper, but the case is different with the purer 
steams that must now be dealt with. The old order changes, but 
the old practice persists. 

The general deduction is that economy requires the use of rela- 
tively short tubes. There are, however, limits. If the greater 
mass of water required has to be raised from a considerable depth, 
or lifted to a considerable height—to a cooling tower, for instance 

the working cost will exceed interest charges on an arrangement 
that by increased size compensates for less theoretical efficiency. 
It is, again, a question of special designing. 

[INITIAL TEMPERATURE OF COOLING 
WATER. 

It is immaterial how the temperature is attained ; therefore it 
may be communicated by an anterior portion of the condenser 
tube itself. 

The problem can now be solved by plotting a curve to an 
indefinitely long tube, and selecting therefrom a part correspond- 
ing to the given tube length, and commencing at that part of the 
curve where the temperature is the initial temperature required, 
the final temperature can be ascertained as already explained. 

Assume the tube in the diagram to be of indefinite length, and 
immersed in vapour, and that a finite length equal to a given tube 
is taken at successive points from left to right. The thermal effect 
is that of supplying warmed circulating water. The mathematical 
equivalent is the selection of successive terms in a geometric 
descending series. Therefore, whilst the lateral displacement 
increases in arithmetical, the tube unit length efficiency decreases 
in geometric progression. 

Example.*—Vapour, steam; temperature, 110°; length, 6ft. 
With cooling water at 50°, the temperature increment is 22°; with 
the initial temperature raised to 90’, the temperature increment sinks 
to 9°. The work of condensation is directly as these quantities. 

By certain properties of the curve—i.¢., that ordinates at con- 
stant distance apart are in constant ratio to each other, inde- 
pendent of their position in the curve, and that axial progres- 
sional motion’ is equivalent to multiplication—it follows that 
variation of condenser efficiency arising from variation of initial 
water temperature is independent of tube length. 

Evample,—6ft. tube, initial temperatures of 55° and 85° ; incre- 
ments 23 and 114° = 2:1. Tube, 12ft.; temperatures again 
55° and 85° ; increments, 37° and 183°; rates, 2:1, as before. 
Therefore, in each of these cases, the efficiency of each tube, con- 
sidered as an entity, is halved by a rise of 30° in the circulating 
water supplied, and the effect is independent of the difference of 
tube length. 


Errect OF VARIATION OF 








EFFECT VARIATION OF RATE OF FLOW OF COOLING WATER. 


The effects of variation of mixtures and temperatures have been 
dealt with ; it yet remains to consider variation of flow—mass-time 
dimensions. This cannot be dealt with mathematically, unless 
some one rate is known, and unless it is assumed that the rate of 
metallic transmission—and the same factor for water—is either 
known or is constant. In the absence of this knowledge, the 
writer proceeded by experiment. 

In each test the temperature and composition of the mixture 
were constant for that test, whilst the rate of tlow was varied by 
steps of 2}1b., from 24 1b. to 151b. per m. Fig. 7 illustrates 
two typical cases. The conditions were: Vapour temperature, 
110° ; initial water temperature, 69-5° ; in curve (A), nearly pure 
steam ; in curve (B), steam plus -22in.—mercury gauge—of air ; 
one square foot of surface, as before. The dots are the observed 
points, 


OF 


Fig.7. Variation of Thermal Increments, Due to Variation of Flow. 
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Discussion The air effect is here, as elsewhere, pro- 
nounced, 

At very low velocities the flow is non-eddying, and passes through 
the tubes almost as a solid would, the cooling effect, exercised to 
a maximum at contact with the tube wall, reaching the axial por- 
tion of the mass chiefly by slow conduction. At higher tempera- 
tures the motion becomes sinuous or turbulous, inter-mixture is 
rapid, and the general effect is greater, not only Ly the greater 
mass dealt with, but also by the more effective contact of the 
component parts of that mass with the tube. Indented tubes, or 
those of irregular cross-section, accentuate the inter-mixture. 

The variation of rate of curvature in the lines (A) and (B). 
Fig. 7, is due, in part, to the variation of the internal motion of 
the flow. 

The curves also show that the effect becomes considerably 
exhausted at quite moderate velocities. 


oO 


CuUrCes, 





* Verified by direct tests of heated circulating water at 61°, 71-7°, 87-4", 
and other initial temperatures. 





The tendency, as the variable becomes inconsiderable, is towards 
the simple ratio. 

Temperature—increment—varies inversely as flow, multiplied 
by temperature difference. 

Duty and flow.—The work done is dependent upon the mass 
operated upon and the temperature increment of that mass. It is 
a as the product of mass into temperature. 

‘ig. 8 is thus derived from the data of Fig. 7. Curve (A) refers 
pe? ne steam, curve (B) to steam plus -22in.—mercury gauge, 
and at 70°—of added air, in both cases at a temperature of 110°. 
The divisions of the base denote flow in pounds per minute, those 
of the perpendicular, B.T.U.s per minute per square foot of surface 
for each total temperature increment—not per degree. 

Discussion of curves,—The air effect is so pronounced that it is 
searcely necessary to direct attention to it. 

Curve (A) indicates that the work done is not in direct ratio to 
the flow. The rate of increment of work is less than the rate of 
increment of flow, and the proportion is a decreasing one, as the 
subjoined table shows :— 


CURVE (A). 


Flow in Ib. per sq. ft. per m. ar 5 10 15 
ce oe oN yal Sars I 2 3 
Thermal units per sq. ft. per m. 100-00 164-000 210-00 
er eae , 1-00 .. 1-64 2-10 
Ratio per unit of flow 1-00 82 -70 
CURVE (B). 

Flow in Ib. per sq. ft. perm... .. .. ®- 10. 15 
PO i See .se ao) wes ae S «se 3 
Thermal units per sq. ft. per m. 77-00 101-00 .. 117-00 

io “ys ise” ae ae wa ae 1-00 .. 1-31 oe 1-52 
Ratio per unit of flow .. .. 1-00 .. 65 51 


Apart from static and friction heads the energy required to 
produce flow varies as the product of the mass into the velocity 
squared. 

Therefore, since the advantage resulting from increased flow is a 
diminishing one, and the cost of attaining it advances at a rapid 
rate, a point will be soon attained beyond which it is unwise to 

Once velocity has been imparted it, here, continues-—apart from 
skin friction—indetinitely ; therefore, a tube of indefinitely great 
length might be used were it not that it has already been shown 
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that short tubes are relatively the more thermally efficient. The 
designer must compromise in each particular instance. 

As a generalisation, when the steam is nearly pure—as it must 
be in future practice—and when the cooling supply is large, and 
the static head small, short tubes will prove the most efficient. 

When it is a case of using an existing condenser, then the 
mechanical equivalent of increased flow rises at a very rapid rate, 
i.¢., as the third power of the velocity. This results from the 
preceding equation— power varies as velocity squared for unit mass 
—and the fact that, as a consequence of the constant sectional area 
of the tubes, the mass also varies as the velocity. For instance, 
doubling the flow requires that the power supplied shall be 
increased eightfold. When there are no means of checking the 
power abstracted for this end from an installation, it may well be 
that an increased vacuum is being very dearly bought. 





REMOVAL OF GASES. 


This ranks next in importance to prevention of entry, but the 
author has no intention of here adding to the discussion of pump 
design at present so prominent. Unless the air is initially removed 
from the feed by spraying cold through a vacuum chamber, or 
spraying at boiling point through steam, the introduction of a 
certain volume of gas in the boiler feed is inevitable, but the 
amount, including mechanically entrained bubbles, should not 
exceed about 31; of the feed volume under ordinary atmospheric 
conditions. Then, if it is assumed that leakage is eatirely absent, 
and that not more than ;;in.—mercury gauge—partial pressure of 
air is to be permitted in the condenser, the ratio of effective volume 
of air pump to boiler feed is », of (30 + #;) : 1 = 20:1. This 
represents the theoretic minimum for the assumed conditions. 

The work of the air pump is more onerous than when steam 
partial pressures equalled from 4in. to 6in.; then compressions of 
from 7} to 5 times determined discharge into the atmosphere at 
30in. Now the compression required may be thirty-fold or more, 
and any non-effective space becomes a serious consideration, sorme- 
times met by compounding. 

But compounding does not alter the initial volume of the steain 
containing the diffused gas, requiring to be dealt with. Subsidiary 
condensation will effect this end it the residual gases be swept from 
the main condenser by a steam jet, or other means, into a small 
condenser maintained at the lowest possible temperature. Then 
the deposition of a portion of the steam, as water, renders the 
mixture finally presented to the pump richer in air, and smaller in 
volume ; therefore a smaller pump will suffice. 

It is obvious that the air pump must in such case be differentiated 
from the water removing pump. Entrained water as hot as, or 
hotter than, the main condenser, would altogether defeat the end 
sought. The slowness of gaseous diffusion, compared with the 
velocity of vapour flow, will prevent the passage backward of the 
accumulated air from the smaller to the larger condenser, especially 
if the vapour circulation be forced. The theoretic limit of con- 
centration is reached when the absolute pressure in both condensers 
is equal, and when that of air in each is the difference between the 
common pressure and the partial pressures severally due to steam 
at the reprective temperatures, 

Experimental verification.—The condenser used in these experi- 
ments, one of about 3} its vapour capacity, and the mercury gauge 
were connected in such manner that all could be in communication, 
or each condenser with the gauge to the exclusion of the other con- 
denser. Both condensers were boiled clear from air, then air was 
added to the larger alone. When the temperature of the larger 
was constant at 110° and the smaller was at 66° they were for a 
short time placed in communication with each other, and with the 
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gauge, which showed an absolute pressure measured by 2-7din. of 
mercury. 
Separated, and tested individually, the readings were as 
follows : 
LARGE CONDENSER. 
2.750 absolute pressure in inches of mercury. 
76 partial pressure due to steam at 110°. 


+174 partial pressure of air at 110°, 


SMALL CONDENSER. 
2-750 absolute pressure in inches of mercury. 
-639 partial pressure due to steam at 66°, 
2-111 partial pressure of air at 66°. 

The air had been concentrated in the ratio 2-111 : -174, and, 
under similar conditions, the effective capacity of a connected air 
pump would have been increased in like proportion. At 100° and 
90° main condenser temperatures, equivalent concentration ensued. 
_ «lor pump inlets.—It is evident that these should be so multiplied 
in number, and so situated that the concentrating air in the vapour 
will pursue the course of shortest contact with the cooling surface 
not as is too often the case, the longest. No dead spaces should 





be possible. 
RATE OF APPROACH OF STEAM TO A CONDENSING SURFACE. | 

From the known volume of steam at any given temperature, and 
the rate of condensation per unit surface, this can readily be com- 
puted. With pure steam at 140° and 101b. per m. flow, it is, in 
round numbers, only about % of a foot per second. This points to 
the necessity, not only of exhaust pipes of large proportions—a 
point now well recognised—but also of ample inter-tube spaces and 
passages. The molecular velocity consequent upon change of state 
upon condensation is not expressed by the preceding. The effect 
of forced, or blast, impact, and the further effect due to the fact 
that one side of the tube would then be in ‘‘shadow,” are subjects 
for further investigation. It may be noted, parenthetically, that 
formule that express exhaust sectional area as a function of a ¢on- 
stant force th, inaccurate. In all reciprocating engines, and 
some turbines, the acceleration is intermittent, and the area 
required proportionately greater. 

TESTING CONDENSERS. 

The method of gauge, barometer, and thermometer needs no 
further explanation. The warnings may, however, be reiterated | 
that barometers may differ from truth by tenths of an inch, ther- 
moneters by several whole degrees, and Bourdon gauges by half 
inches, and that the presence of water at a temperature differing 
from that of the vapour will vitiate the readings in any case. 

To obviate the latter source of error, vapour samples received 
into a boiled-out flask may be tested by gauge, at the temperature 
of the condenser. Or the flask may be opened beneath mercury, 
or water hot and thoroughly freed from air by boiling. Corrected 
for vapour tension the volume unoccupied by fluid determines the 
air present. 

SECONDARY CONDENSER ACTION, 

A point that appears to have escaped notice is the effect of the 
drip from horizontal tubes. It is analogous to jet condenser 
action. At the refrigerating surface the fiuid, especially if air be 
present, will be colder than the vapour, and if sufficient time, 
equivalent to length of fall, is allowed, this difference will be 
utilised in cooling the steam and heating the hotwell water. Land 
practice has largely followed marine, in which restricted space 
compels the close centering of the tubes. It remains to be seen 
whether inter-tube spaces and the flooding of lower tubes by the 
drip from the higher cannot be dealt with more efficiently in 
design. 

Possibly the preceding may afford an explanation of the greater 
efficiency claimed for horizontal as compared with vertical tubes, 
from which drip does not occur. The experiments given in support 
of these claims do not, unfortunately, specify the air present, if 
any, and the omission is important. 

Effect of thickness and thermal conductivity of the walls, and 
effect of tube diameter, are subjects worthy of full investigation, 
and must be determined before a complete theory of the condenser 
can be enunciated. 

CLIMATE. 

Passing notice will suffice, although the question is very import- 
ant, especially in marine work, where the temperatures of the | 
cooling water supplied to the same condenser will frequently vary | 
from 40deg. to 90 deg. or more. It is the limiting factor in high | 
expansion practice. Reference to Fig. 6 will show what is implied | 
in relation to cooling surface, and reference to Fig. 8 what it 
entails in circulating pump capacity, if the surface is invariable 
and restricted. 

CONCLUSION, 

Gases other than air—itself a merely mechanical association of 
several gases—alter the coefficients materially. This has its bear- 
ing upon manufacturing processes, but does not affect steam 
engine practice. Although no part of the subject can be said to be 
finally dealt with in this paper, enough may have been shown to 
stimulate others, who have facilities not possessed by the writer, 
to carry the matter to a conclusion. The writer thinks it probable 
that tube length, diameter, temperature differences, and rate of 
tlow will be found to be expressible by a general law ; at times he 
has thought that he has glimpsed it, but hitherto he has been 
unable to ecrystallise it. 

The chief conclusions are that— 

(+) If high vapour vacua are required, air must be excluded. 

(4) With high vacua, climatic conditions are potent limiting 
factors, and must be specially considered. 

(c) In the absence of exact knowledge, the impossible has been 
attempted in design. 

(d) Only by rational condenser proportion will it be possible to 
push the efficient expansion of steam to those limits that recent 
improvements in motors seemed to render easy of attainment. 


APPENDIX, 
Numerical example of the process of plotting a curve with ordi- 
nates in geometric ratio between two given ordinates. 


Data, 

Steam temperature ... .. 0... os 
: initial 

a ee , { im eee ove 

iter temperatures 4 amaecr ans bo eat 

Initial steam and water temperature differ- 

ence, first ordinate orterm ... ... ... 

Vinal steam and water temperature differ- 
ence, last ordinate or term 





43-00 
24-04 
(Number of terms—-1) V first term = common ratio = 
eae last term 
taultiplier or divisor of an ordinate giving next succeeding or 
preceding ordinate. 
Let 7 terms be required, then by logs. 
7-1 \ 43-00 = log of 43-0 — log of 24-04 = 
i eo 6 
1-6334865 - 1-3809345 





log commen ratio .*, 





= -04209 = 


1.1018 


6 
Common ratio 


| destruction by underwater explosion. 


| or wires conveying power. 
| are provided to give access to the various compartments, 


Jumulative 
differences (or 
temperature 
increment). 

00-000 


Successive 
Log. Ordinate, ‘ifferences 
efficiencies. 
00-000 


Feet of 1... 
inka: Term. 
1-6335 
“0421 
1-5914 
-0421 
1-8493 
*O421 


0 .. 1 os 43-003 


39-030 8-073 


35-424 3-606 


1-5072 

0421 
1-4651 
“0421 


20-181 2-070 


26-485 2-696 


1-4230 
0421 


ig Ne 1-3809 .. 24-038 2-447. 
And so on for succeeding decreasing terms. For increasing 
terms add log -0421 to log 1-6335, and continue the process. 
Compare with observed curve, Fig. 6. 
DISCUSSION, 

At the conclusion of the reading the apparatus was placed in 
action, and Mr. Smith explained the various parts. Finally, the 
condensation of pure steam at 110 deg. was shown, and it was 
demonstrated that the introduction of 4in.—mercury pressure—of 
air reduced the water temperature increment more than 50 per 
cent. 

The President said they had heard Mr. Smith’s instructive paper, 
and would recognise that very few engineers proceeded far in their 
career without meeting difficulties that frequently arose in con- 
nection with condensation. He thought that when the paper was 
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placed in the hands of members, they would find it would provide | 


them with a large amount of information which would be useful to 
them in their daily practice. One thing which struck him in con- 
nection with the contributions Mr. Smith presented from time to 
time was the originality which was evinced in his work, and the 
large amount of time he managed to extract from the twenty-four 
hours to devote to research on experimental data. Mr. Smith 
deserved their thanks for the amount of time he gave to the 
Institute in that way. 








H.M.S. DREADNOUGHT. 


Earty in the week a Parliamentary White Paper, 
Cd. 3048, entitled a “ Memorandum explanatory of the 
Programme of New Construction for 1905-1906, with 
Details not included in the Navy Estimates for 1906- 
1907,” was presented to both Houses of Parliament. 
text, which deals principally with the Dreadnought, is given 
below, but a long table which accompanies it we do not 
print :-— 

The Board of Admiralty, having approved of the leading prin- 
ciples to be embodied in the various types of vessels, appointed a 
Committee of Naval and Scientitic Experts of large and varied 
experience as an advisory body to assist them in coming to a con- 
clusivn upon various important features in connection with these 
types. 

In the instructions to the Committee it was clearly stated that 
it was “‘no part of the function or purpose of the Committee to 
relieve the Director of Naval Construction of his official responsi- 
bility for the design of the ships.”’ 

Having carefully examined and discussed various types of battle- 
ships and armoured cruisers, and having had six alternative designs 
of each class under consideration, the Committee unanimously 
decided to recommend the designs which, after the conclusions of 
the Committee had been further discussed with the Commanders- 
in-Chief of the Channel and Atlantic Fleets in January, 1905, and 
concurred in by them, were ultimately adopted. 

The principal dimensions of the designs, together with those of 
the destroyers, are shown in the accompanying table in the form 
usually submitted to Parliament with the Navy Estimates. 

The principal features of the Dreadnought design, which has 
now been built to, are as follows: 

ARMAMENT. 

Ten 12in. guns and twenty-seven 12-pounder quick-firing anti- 
torpedo boat guns and five submerged torpedo tubes, 

In arranging for a uniform armament of 12in. guns it became at 
once apparent that a limitation to the number of guns that could 
be usefully carried was imposed by considerations of the blast 
effect of the guns on the crews of those guns adjacent to them. 
It is obviously uneconomical to place the guns in such relative 
positions that the blast of any single gun on any permissible train- 
ing should very seriously hamper the use of one or more of the 
remaining guns. 

While it is recognised that broadside fire is held to be the most 
important in a battleship, all-round fire is also considered of great 
importance, since it lies in the power of an enemy to force an 
opponent, who is anxious to engage, to fight an end-on action. 

In the arrangement of armament adopted, six of the guns are 
mounted in pairs on the centre line of the ship; the remaining 
four guns are mounted in pairs on the broadside. Thus eight 12in. 


guns—80 per cent. of the main armament—can be fired on either | 


broadside, and four, or possibly six, 12in. guns—or 60 per cent. of 
the main armament—can be fired simultaneously ahead or astern. 

In view of the potentialities of modern torpedo craft, and con- 
sidering especially the chances of torpedo attack towards the end 
of an action, it is considered necessary to separate the anti-torpedo 
boat guns as widely as possible from one another, so that the whole 
of them shall not be disabled by one or two heavy shells. 
consideration led the Committee to recommend a numerous and 
widely distributed armament of 12-pounder quick-firing guns of a 
new design and greater power than those hitherto carried for use 
against torpedo craft. 

In order to give the ship good sea-going qualities and to increase 
the command of the forward guns, a forecastle is provided, giving 
the ship a freeboard forward of 28ft.—a higher freeboard than has 
been given to any medern battleship. 

The main armour belt has a maximum thickness of 1lin., taper- 
ing to 6in. at the forward and 4in. at the after extremity of the 
vessel ; the redoubt armour varies in thickness from 1lin. to 8in.; 
the turrets and fore conning tower are llin. thick, and the after 
conning tower is 8in. thick ; the protective deck varies from 1fin. 
to 2#in. in thickness, 

Special attention has been given to safeguarding the ship from 
" All the main transverse 
bulkheads below the main deck—which will be 9ft. above the 
water-line—are unpierced except for the purpose of leading pipes 
Lifts and other special arrangements 


Mobility of forces is a prime necessity in war. The greater the 


| mobility the greater the chance of obtaining a strategic advantage. 
| This mobility is represented by speed and fuel endurance. Superior 


speed also gives the power of choosing the range. To gain this 


| advantage, the speed designed for the Dreadnought is 21 knots. 


The question of the best type of propelling machinery to be 
fitted was also most thoroughly considered. While recognising 
that the steam turbine system of propulsion has at present some 
disadvantages, yet it was determined to adopt it because of the 
saving in weight and reduction in number of working parts, and 
reduced liability to breakdown; its smooth working, ease of 
manipulation, saving in coal consumption at high powers and 
hence boiler-room space, and saving in engine-room complement ; 


The | 


This | 


| and also because of the increased protection which is provided for 
| with this system, due to the engines being lower in the ship 
| advantages which much more than counterbalance the dis. 
advantages. There was no difficulty in arriving at a decision to 
| adopt turbine propulsion from the point of view of sea-going 
| speed only. The point that chiefly occupied the Committee was 
the question of providing sufficient stopping and turning power for 
| purposes of quick and easy manceuvring. Trials were carried out 
| between the sister vessels Eden and Waveney, and the Amethyst 
| and Sapphire, one of each class fitted with reciprocating and the 
| other with turbine engines ; ogereeets were also carried out at 
the Admiralty Experimental Works at Haslar, and it was coy. 
| sidered that all requirements promise to be fully met by the 
| adoption of suitable turbine machinery, and that the manceuvring 
| capabilities of the ship, when in company with a fleet or when 
| working in narrow waters, will be quite satisfactory. 
The necessary stopping and astern power will be obtained by 
| astern turbines on each of the four shafts. These astern turbines 
will be arranged in series, one high and one low-pressure aster 
| turbine on each side of the ship, and in this way the steam will be 
| more economically used when going astern, and a proportionally 
greater astern power obtained than in the Eden and Amethyst. ° 
The ship has a total coal-bunker capacity of 2700 tons, and 
| with this amount of coal she will be able to steam about 5400 
| sea miles at economical speed, and about 3500 sea miles at 18} 
| knots after allowance has been made for bad weather and for j 
| small amount of coal being left in the bunkers. Stowage for 
| oil fuel has been arranged for, but oil fuel has not been taken 
| into account in estimating the radius of action, which, of course, 
will be greatly increased thereby. 
| Conaliaenlie attention has been devoted to thearrangements for 
| the accommodation of the officers and men. In view of the 
| increasing length and greater power of modern ships, the usual 
| position of the admiral’s and captain’s quarters right aft is 
| becoming more and more open to objection. Up to the present 
the principal officers have been berthed at the furthest possible 
distance from the fore bridge and conning tower, where thvir 
most important duties are pow ara It has been decided that 
in this ship the admiral’s and captain’s quarters shall be placed on 
the main Som forward, near the conning tower; also that the 
officers’ quarters shall be placed forward, both on the main deck 
and on the upper deck, in the fore part of the ship. Ample 
accommodation for the remainder of the crew is available on 
the main and lower decks aft. 


j 
| 
| 





THE IRON, COAL, AND GENERAL TRADES 
| OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our owen Correspondent.) 


Raw Iron. 

THE continued improvement in the North of England is 
assisting this market. Pig iron is steadier, and makers of best pig 
iron are making an active delivery. An exceptional feature i- 
that cold blast pig iron has not followed the lead of marked bars, 
Staffordshire furnace owners are understood to have agreed upon 
the maintenance of their former price, viz., 110s. per ton. North 
Staffordshire best all-mine iron also keeps remarkably firm at 60s. 
to 62s. 6d. Commoner makes are irregular. Staffordshire cinder 
iron is 46s, to 47s. 6d.; fart-mine, 47s, to 493.; Derbyshire pigs 
48s. to 50s. nominal; Northampton, 46s, to 47s. 6d.; Lincolnshir: 
forge iron, 54s. 7d. without sales in this district ; and North Staf 
fordshire second qualities, 49s, to 50s. per ton, 


Manufactured Iron. 

The market has not been inimically affected by the drop 
in best iron prices a fortnight ago to the extent that had been 
feared. The other departments of the trade are holding their own 
fairly well, though their condition is not much to boast of. Sheets 
continue to present the best appearance. The galvanisers are 
working night and day and are unable to keep pace with orders. 
The black sheet makers are correspondingly busy. These last are 
moving off well on the basis of £7 17s. 6d. to £8 for singles ; £8 to 
£8 2s. 6d. doubles; and £8 123, 6d. for trebles. Galvanised 

corrugated sheets are £12 10s, to £12 15s. for 24 w.g. sheets f.o.). 

| Liverpool or equal. This is above the Association standard, ani 
the price is being commanded owing to the extreme demand. 
| Marked bars command the new price of £8 10s., with £9 2s. 6d. for 
| the Earl of Dudley’s L.W.R.O. brand. Second grade bars are 
£7 10s. North Staffordshire bars, £7 2s. 6d. to £7 5s.; and 
common South Staffordshire bars £6 5s. to £610s. Hoops ar 
£7 15s.; tube strip, £6 12s, 6d, to £6 15s.; and puddled bars, 
£4 15 per ton, 


Steel. 

The sale of billetsand sheet bars has fallen off, owing tu what 
consumers are disposed to regard as the excessive price now being 
demanded by native makers. They have been so long used to th: 
wretchedly cut prices of continental material that they see 
incapable of understanding a decent English selling rate. Seller 
are asking £5 5s. for Bessemer sheet bars, and £5 5s, to £5 7s. 61. 
for Siemens qualities ; but consumers won't give it, and hence th« 
present deadlock. Constructional and railway wagon building 
steel is in very steady demand at £7 10s. to £7 15s. for girder 
plates, £6 15s, to £7 for angles, and £7 to £7 2s. 6d. for joists. 
| 








Engineering Trades. 

In the Birmingham engineering trades the works ar 
| engaged under pressure in most departments, and particularly in 
machine tools. Here some difficulty has been experienced in 
| obtaining prompt deliveries. Constructional engineers are all busy, 
| the yards still being full of work. Rolling stock firms continue ver) 
active, and are likely to be so for some time to come. Heavy 
ironfounders report improving inquiries, but electrical engineer 
are less busy. Motor car builders are behindhand with orders, an: 
the prospects are all in the direction of this state of things still 
going on. The wroughtiron tube trade is bad, but spring and axle 
makers are busy. South Africa, which used to be so good a market 
for this industry, is now affording very meagre orders, but tli 
returning prosperity of Australia is being felt, and the South 
American demand is also adding to order lists. 


Electric Tramways History. 


An interesting bit of electric tramways history has just 
turned up. It seems that some sixteen years ago accumulator 
trams were installed in Birmingham, because at that date over- 
head trams were actually forbidden! There was a violent outcry 
against the nuisance occasioned by the steam trams then running : 
something better was wanted than horse traction, the overhead 
system was not to be thought of, the road was unsuitable for cable 
traction, and there was literally nothing left but accumulator cars. 
When this installation was made sixteen years ago it was probably 
thought that the last would soon be seen of steam trams in Bir 
mingham. And yet they are running to this day—to see their 
final extinction, however, in favour of the overhead system at the 
end of the year. 


Electric Power and Heating. 

The new electric power station belonging to the Corpora: 
tion of Birmingham is so far completed that it is intended 
formally to open it in September. Several of the dynamos are 
now in working order, and at an inspection just made by the Lord 
Mayor two 2500 horse-power sets were seen running providing power 
for two of the tramway routes. There was also at work 
one of the 500-kilowatt turbines. It has been suggested in some 
directions that the new station should cultivate a demand for electri- 
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yn the ground that sucha demand would materially reduce 
he current. At present, however, it would not be easy to 
cope with any such additional load until the generating stations are 
in full working order and all the new — is installed, The 
demand which the new central station wishes to cultivate most is, 
it is understood, one which uses the current during the day, so 
it the same machinery which supplies lighting power at night 


cal energy ¢ 
the cost of t 


pe be worked during the day time. It is believed that despite 
the large additions now being carried out to the generating plant, 
in a few years the demand for current for motive, and possibly 


heating, purposes, will necessitate further extensions. It 1s confi- 
dently thought that Birmingham is only at the commencement of 
the application of electricity tor industrial purposes, 


Copper Reaction. 

The Birmingham copper and tin-using industries have 
suffered severely from the extreme course of the metal markets. 
The upward move of copper caused consumers to buy as sparingly 
as possible, and now that the copper market has gone back there 
as much caution because of the desire to get in at the 
jowest possible level. On the other side of the account, the same 
conditions have restricted the demand for finished articles. This 
is the slack season of the year in the brass trades, but apparently 
the seasonal tendency is rather os by the conditions 
referred to. Brassfounders find trade quiet, and so do gas and 
electric fittings makers. The only consolation—and that is small 
found in the continued improvement of the export trade. 


is just 


—is 
Unworked Patents. 

I learn that as a result of the recent deputation from the 
Associated Chambers of Commerce to the President of the Board 
of Trade on the subject of non-worked patents, a special con- 
ference is to be held at that department at an early date, when 
proposals for immediate legislation will be considered. Among 
the suggestions that are to be urged upon Mr. Lloyd George are 
that patents granted in the United Kingdom but not worked in 
this country within three years of the date of application shall be 
revoked unless the patentee can justify his action to the Board 
of Trade. The onus of proof that a patent is properly worked is 
to lie upon the patentee, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, July 26th. 
Feeling on ’Change. 

Tus attendance on the Iron ‘Change on Tuesday was only 
of moderate dimensions, but there was a steady under current pre- 
vailing, which augurs well for the ensuing autumn months. It is 
well known that stocks of pig iron in this district are on the 
diminishing side, and that the speculative element has been lack- 
ing for several months past. There is, however, a disposition on 
the part of makers to meet buyers, and, in consequence, one or 
two fairly good lines have been put through recently for delivery 
over the ensuing six months. Concessions have had to be made in 
prices, of course, but consumers are more inclined to cover for 
forward requirements than they were some time ago. Scotch pig 
iron, which has been on the easy side lately, has shown some 
signs of recovery, and holders are not inclined to book orders 
except at a slight advance on previous rates. In Lancashire 
makers are fairly employed. Lincolnshire is reported steady, 
but Derbyshire continues quiet. Middlesbrough iron, owing to its 
relative cheapness as compared with other classes, continues in 
demand, with comparatively good business passing. Hematite 
iron is the shade weaker, though we have no change in price to 
note. 


Finished Iron 
Isa shade weaker, especially for bars, for which there 


seems to be some competition for orders. Plates quiet. 
Steel. 
Constructional steel seems to be in fair request, and 
agents here report forward business as satisfactory. English 


billets maintain late rates, 


Copper. ° 
The raw material having stiffened somewhat, the manu- 
factured article is well maintained. At the time of writing there 
is no change to record, and demand is by no means sv good as 
could be desired. Still, we are assured an advance in both sheets 
and tubes is possible in the near future, 


Sheet Lead. 
About 10s, per ton dearer. 


Quotations, 

Pig iron: Lancashire, No. 3 foundry, 61s.; Lincoln 
56s, to 56s, 6d.; Staffordshire, 55s.; Derbyshire, 
obs, 6d.; Middlesbrough, open brands, 59s. 4d. to 59s, 8d. 
Scotch: Gartsherrie, 63s. 6d.; Glengarnock, 61s. to 61s. 6d.: 
Kglinton, 60s, 6d. to 61s.; Dalmellington, 61s., delivered Man- 
chester, West Coast hematite, 65s. 64., f.o.t.; East Coast ditto, 
65s, 6d. to 66s,, f.0.t. Scotch, delivered Heysham: Gartsherrie, 
tls, 6d.; Glengarnock, 59s. to 59s. 6d.; Eglinton, 58s. 6d. to 59s.; 
Dalmellington, 59s. Delivered Preston: Cartsherrie, 62s. 6d.; 
Glengarnock, 60s. to 60s. 6d.; Eglinton, 59s. 6d. to 60s.; Dalmelling- 
ton, 60s, Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d. ; sheets, 
{3 7s. 6d. to £8 12s, 6d. Steel: Bars, £7 5s. ; hoops, £7 15s.; 
boiler plates, official, £8 12s. 6d.; plates for tank, girder, and 
bridge work, £7 7s. 6d. to £7 12s. 6d.; English billets, £5 to 
£5 10s.; sheets, £8 17s. 6d. Copper: Sheets, £94 per ton ; seam- 
less copper tubes, 114d. to 11fd.; seamless brass tubes, 9d.; brazed 
ditto, 10}d.; rolled brass, 8}d.; brass wire, 8}d. to 84d. per lb. 
Sheet lead, £19 15s. per ton. 7 


shire, 


Lancashire Coal Trade. 

There is comparative stagnation prevalent. The holidays 
in the Lancashire cotton districts have commenced, and, as a con- 
sequence, the demand for slack and engine fuel is on a limited 
scale. House coal and demand on shipping account is very quiet. 
Quotations are nominally unchanged. 


BARROW-IN-FURNESS, July 26th, 
Hematites. 


The demand for hematite pig iron is slowing down, and 
the amount of business being done is comparatively small, the 
result being that makers are finding the necessity of restricting 
production. This position is being especially forced on makers by 
the fact that steel makers in the district and outside the district 
are requiring smaller supplies of crude iron. Makers are in some 


instances well off for orders, but those who have been doing most | 


of their trade locally are now producing more iron than they can 
deliver, and it is in these cases where a reduction of output is 
taking place, and may be looked for in the early future. Prices 
remain fairly steady nevertheless, Makers are quoting 67s. for 
mixed Bessemer numbers nominal, while warrant iron is at 64s. net 
cash sellers, buyers 3d. less, Sales of makers’ iron are reported at 
6ds, to 66s,, and special classes at 1s. 6d. above these figures, 
Stocks have been reduced this week by 800 tons, and now stand at 
72,789 tons. Makers’ stocks are low, and as the demand eases 
they will pull down the make of their works. A quieter tone is 
.reported in spiegeleisen, and-one furnace lately producing this 
class of metal has been put on ferro-manganese, for which the 








demand is good, but in forge and foundry sorts a quiet trade is 
doing, while the prospect of an early renewal of activity in charcoal 
iron is afforded. Iron ore isin easier demand, at 15s. per ton net 
f.o.b., but there is much less business doing in Spanish sorts, which 
are quoted at 193. per ton, delivered at West Coast ports. There 
are considerable deliveries of other classes of foreign ores, 


Steel. 

A quieter tone is reported all round in the steel trade. 
There is less demand for heavy and light steel rails, and there is a 
quieter business in shipbuilding classes of steel. The mills are 
stopped at Barrow for a fortnight, and the prospect is that trade 
in the early future will be quiet. Makers are very indifferently off 
for orders in the meantime, and probably new business will depend, 
to a great extent, on the prices at which orders can be booked. 
Merchant steel is depressed, and orders are coming in badly. 
Steel foundries are only half employed. Chilled iron castings are 
in good demand, and local works are very busy. 


Shipbuilding and Engineering. 

Local shipyards are very badly supplied with orders, and 
the prospect of new business is only moderate, except, perhaps, in 
the case of Russia, Engineers are busy, except in the marine 
department. Boilermakers quiet. Ironfounders busy. 


Shipping and Coal. 

A good report of exports of iron and steel is to hand this 
week, and up to now the aggregate exports this year have reached 
443,370 tons, being a decrease on the corresponding period of last 
year of 21,353 tons. Freights are low. Coal pd ypc are in 
smaller demand, and prices show a slight reduction. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General. 

THE condition of trade, viewed as a whole, is undoubtedly 
satisfactory, so far as volume of work is concerned, in the heavy 
industries. In the lighter staple trades some improvement is 
reported, and once the holiday season is over this change for the 
better is expected to be more evident. Alderman Franklin, 
chairman of the Sheffield and Hallamshire Bank, addressing the 
shareholders at the annual meeting on the 24th inst., alluded to the 
improvement of trade in the country. A very large portion of that 
increase, he said, was going to Lancashire and to the cotton 
industry, which was now exeeedingly flourishing, but he could not 
say there had been anything in the nature of a boom in the 
Sheffield industries. Things in Sheffield were not progressing 
quite so fast as they would like. Taking the returns of the 
Sheffield Clearing-house Banks, which must vary as the values of 
commodities or as the volume of trade might vary, he found they 
were comparatively stationary. In 1905 the turnover of the 
Sheffield Clearing-house bankers was +£18,351,000; in 1904, 
£18,425,000 ; in 1903, £19,257,000 ; in 1902, £18,779,000 ; in 1901, 
£18,930,000 ; and in 1900, £20,340,000. 


The Coal Trade. 


House coal is excessively languid, and, owing to house and 
steam coal having to be won from the same seam, there is consider- 
able difficulty in dealing with the output of the former. For steam 
coal, on the other hand, there is a very strong demand for ship- 
ment, industrial, railway, and other purposes. Quoted prices for 
house fuel remain as previously given, but buyers can obtain 
concessions from lists. Silkstone, in the best qualities of which 
the production is not excessive, are at 10s. 6d. to lls. per ton ; 
secondary sorts at 9s, to 9s. 3d. per ton; Barnsley softs, in first 
quality at 9s. to 9s. 3d., lower grades at about 7s. per ton in 
owners’ wagons at the pits. For steam coal the railway contract 
rate, 8s. 9d. per ton, generally applies in otherdirections. Coking 
slack and smudge, in good samples, is readily sold at 4s. 3d. to 
4s, 6d. per ton; ordinary slack and smudge, for which the 
principal markets are Lancashire and West Riding textile districts, 
fetch 3s. 6d. to 4s. per ton at the pits. Coke sustains former firm- 
ness, good ordinary making about lls, per ton, and washed 
samples 12s, per.ton. 


Iron and Steel. 


Quotations remain as recently reported, but there is stated 
to be very little buying. Hematites are at 74s. to 75s. per ton for 
West Coast, and 71s. 6d. to 72s. 6d. per ton for East Coast, both 
less 24 per cent. at Sheffield and Rotherham. Lincolnshire, No. 3 
foundry,54s. per ton ; Lincolnshire, No. 4 forge, 51s. per ton ; Lin- 
colnshire, No. 5 mottled, white, and basic, 55s. per ton. The 
Lincolnshire irons at present being sold are stated to be going 
very largely to Scotland and South Wales for basic purposes. Bars 
remain at 47 10s., and sheets at £8 10s. to £8 15s. per ton. A 
more active business in the Sheffield and Derbyshire districts is 
looked for in the early future. In Derbyshire a good deal is being 
done in constructive work. Important operations in connection 
with water, electrical and similar undertakings, affect favourably 
several of the Derbyshire foundry and engineering establishments. 


The Lighter Industries. 


The somewhat more favourable accounts of the lighter 
industries referred to last week are maintained in later advices 
from travellers, although much room for further improvement 
remains in the majority of the establishments, both large and 
small. The demand for files is fully sustained, and the firms 
engaged in that branch are generally able to keep their people 
well occupied. Engineering establishments make heavy requisi- 
tions, and the motor industry favourably influences business, Edge 
tools, as a whole, are in good request both for home and foreign 
markets, although the orders appear to be somewhat unevenly 
divided. There is considerably better business in several of the 
cutlery and silversmiths’ establishments ; but here, again, reports 
are far from uniform. The situation seems to be that while 
orders are coming forward with greater frequency, the weight 
of work is insufficient to afford anything like full time all round. 
More confidence, however, is expressed, and the outlook is 
regarded as hopeful of general improvement. The Admiralty 
are inviting tenders for 40,000 knives and 38,000 forks, samples 
of which are exhibited at the Cutlers’ Hall. The Government 
recently placed orders for a large number of cooks’ knives of 
various patterns, 


Tools for Excavating and Mining. 


In this important department of local work there is much 
more activity. The South American market has recently been 
fruitful in some very acceptable lines. An adverse factor in 
certain classes of mining and excavating tools is the dearness and 
scarcity of timber, owing to the bad season in America and the 
sustained high prices, which, it is feared, may go still higher. 
The South African market, though productive of considerable 
work, is not so brisk as was looked for. Some good orders on 
South African account, however, continue to be received in the 
city, and makers of wire ropes have been fairly employed of late, 
both in this and other markets. Several local firms have in hand 
orders for fitting up new collieries of this and adjoining districts 
with electrical and other machinery. Hauling and drawing ropes 
for home collieries are also in request. 


Railway Material. 

A distinct improvement is perceptible in the different 
departments of railway rolling stock manufacture. Although there 
is more doing for the home railway conipanies, the work given out 
is in no instance large or in excess of what is needed to meet 








current requirements. As rolling stock must be increased ere 
long, provided trade continues good, of which there is every indi- 
cation, it is expected that large contracts for British companies 
cannot be long delayed, and may possibly come at a time when 
there is a pressure all round, causing prices to rise rapidly, to the 
general disadvantage. Meanwhile the foreign and distant markets 
generally are increasingly active. One large Indian company is 
inviting tenders for bearing springs, steel tires, and other speciali- 
ties. Other orders for Indian companies are in the market, and 
South American railways are also finding good work for local firms, 
with prospect of further requirements ere long. 


Ivory. 

The scarcity and consequent dearness of ivory have caused 
some disquietude in cutlery and other trades which use it largely. 
The weight at the London sales this week is much below the 
average—40 tons against 62 tons at the corresponding period of 
last year. The descriptions suitable for the cutlery trade are 
exceptionally limited. On the first day’s sales it was soon evident 
that the supply was inadequate to meet the requirements. Prices 
that day advanced £2 to £4 over the April sales for all descriptions 
of ivory, both hard and soft. Orders from the United States 
were more extensive, and strong buying took place both for France 
and Germany. The Sheffield trade was largely represented. 


Instruction in the Silversmith’s Craft. 

The Guardians of the Sheffield Assay-office have decided 
to make an annual grant of £300 to the Sheffield Technical School 
of Art towards the cost of instruction in silversmithing. The 
grant is the result of an application made to the Guardians by Mr. 
Joseph Bradbury, one of the citizen members of the Technical 
School of Art Committee. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

A MARKED change for the better is to be reported this 
week, and when least expected, but fluctuations in Cleveland iron 
prices often go by the rule of contrary. It might have been 
expected that the news from Russia, the lessened shipments to the 
Continent, the smaller decrease in the stock of warrants, and the 
season of the year, would have tended to reduce prices, but they 
have gone up, and Cleveland warrants have touched a higher 
figure than has been known since March last, with the exception 
of June 11th. They have reached 51s. 1d. cash buyers, whereas 
in the early part of last week 50s. was all that could be got. 
Contidence is being restored, and consumers who have been hold- 
ing back for lower prices, finding their expectations not likely to 
be realised, are buying rather freely. It is now too near the 
opening of the autumn trade to look for any material easing of 
prices. Certainly the inquiry is good, and « considerable number 
of orders have been placed. No. 3 has gone up to dls. 3d., No. 1 
to 52s. 9d., No. 4 foundry to 50s., No. 4 forge to 49s., mottled to 
48s. 6d., and white to 483. 3d. Consumers, it is known, are short 
of iron; they have bought little of late, on account of stocktaking 
and the holidays, and are now proceeding to replenish their stocks. 
The rise in prices necessitates their doing this without delay, and 
thus there is somewhat of a rush to buy. There is also a good 
business in warrants, and the market is not so listless asit has been 
for several weeks. 


Hematite Pig Iron. 

Some of theSheffield steel manufacturers bought a fairquan- 
tity of East Coast hematite pig iron towards the close of last week, 
and that, with other orders, has checked the downward movement 
in prices which has been in progress. But demand has been quiet 
again this week ; nevertheless, there is no yielding in quotations, 
though there is considerable competition among the producers. 
The quantity of hematite iron in second hands is small, and their 
competition is insignificant. The price of mixed numbers is not 
under 64s. 9d. per ton. 


Iron Ore Trade. 

A matter of considerable importance this week is the 
arrival of the first consignment of Dunderland iron ore briquettes 
that has been sent away from the mines in Norway. The quantity 
was 400 tons. The results of the trial of the ore briquettes will 
be looked for with much interest. It was expected that the 
Dunderland mines would long before this have been sending ore 
to this country, and it is now expected that supplies will be regu- 
larly received. This will be the first time that these briquettes 
have been actually tried in the blast furnaces. Rubio ore cannot 
well be got under 19s. 6d. per ton, c.i.f. Tees, and most ore 
merchants are quoting 19s. 9d.; but some instances are to be 
reported where 1¥s. 44d. has been accepted this week. 


Another Industry for Teesside. 

The firm of Messrs. Reckitt and Co., the manufacturers of 
Reckitt’s blue and starch, Hull, has leased a site at the eastern end 
of Sir B. Samuelson and Co.’s Newport Jronworks, Middlesbrough, 
and upon this they propose to lay down a plant, in the operation 
of which it is intended to use some of the waste gases from the 
blast furnaces. The scheme at first will be more or less experi- 
mental, but will be extended if found successful, 


Cleveland Miners’ Wages. 

The owners of the Cleveland ironstone mines have agreed 
to advance the wages of the miners for the ensuing quarter three- 
quarters of 1 per cent., or the same amount as the blast furnace- 
men of the North of England received through their sliding- 
scale. 


Pig Iron Stocks. 

The stock of Cleveland pig iron in Connal’s public stoves con- 
tinues to decrease, notwithstanding that shipments are somewhat 
quieter than they were in May and June, but that was looked for. 
The stock on the 25th was 626,239 tons—a decrease of 15,132 tons 
thismonth. The stock held consisted of 601,046 tons of No. 3 and 
25,193 tons of other iron deliverable as standard. No other 
description of pig iron is now held by Messrs. Connal. 


Shipments of Pig Iron. 

Some slackening in the shipments of pig iron from the 
Cleveland district is this month reported, but that was expected. 
Still, the exports are the best ever recorded for July. It was 
thought that there would be a falling off in the deliveries to 
Scotland this month, but that has not been the case; they are 
in excess of those of June, notwithstanding the holidays around 
Glasgow. The deliveries to oversea destinations have, however, 
become slacker. The quantity exported this month has been 
107,592 tons, as against 108,976 tons in June, 1906; 67,912 tons in 
July, 1905 ; 58,150 tons in July, 1904; and 61,675 tons in July, 
1903, all to 25th. A cargo of Cleveland pig iron will be sent to 
Philadelphia early next month ; very little has gone to the United 
States during the last few months, hematite and spiegel being 
mainly required. American consumers are reported to have just 
bought 40,000 tons of spiegel from Germany. 


Manufactured Iron and Steel. 

Consumers are easy about giving out fresh orders to the 
iron and steel rolling mills, but producers in this district are well 
off for contracts, and specifications come to hand fairly well. Any 
change, it is believed, will be one for the better, and this week 
there has sprung up a more optimistic feeling. A report is in cir- 
culation that a meeting of the steel plate manufacturers is to be 
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held on Ist prox., and that a proposal for a reduction of 5s. per 
ton in prices will be considered. At the last meeting such a pro- 
posal was defeated, and business has improved since then. The 
necessity for lower prices for shipbuilding material does not appear 
to have yet arrived, as in this district producers are well off, and 
can afford to wait for further orders, The rumourabout a possible 
reduction at the forthcoming meeting has served, however, to keep 
consumers back, but the increase in the demand for new steamers 
will strengthen the position of the steel manufacturers. Not less 
than £7 will be accepted for steel ship plates, £7 5s. for iron ship 
plates, £8 for steel boiler plates, £6 for packing iron, £7 17s. 6d. 
for iron ship rivets, £6 12s. 6d. for steel ship angles, £7 for steel 
bars, and £7 5s. for iron bars—all less 24 per cent. f.o.t. Heavy 
steel rails are at £6 5s., steel sleepers at £7, and cast iron chairs 
at £3 1is., all net f.o.b. 


Shipbuilding. 

A more encouraging report can fairly be given respecting 
the shipbuilding industry of this district than has been forthcoming 
since the early part of the year. Orders for new vessels have been 
distributed quietly, and it is not likely that there will be any 
Loar” of operations at the yards for the next six or nine 
months, 


North-Eastern Railway Wages. 

While sections of the men are discussing the concessions 
granted by the North-Eastern Railway Company, and, in some 
cases, passing resolutions condemning the arrangements made by 
their delegates, the officials of the company have established these 
concessions as the future rule, as the executive of the A.S.R.S. 
have accepted the results of the negotiations. The threatened 
— of the Tyneside men in the circumstances has fallen remark- 
ably flat, 


Engineers’ Wages_on Teesside. 

The engineers who are employed at the local ironworks, 
and who are connected with the Amalgamated Society of Engi- 
neers, have handed in their notices, the ironmasters having failed 
to grant their request for an advance of 2s, per week, the present 
rate of wages being 36s. Betweeu 500 and 600 men will be 
affected, but it will not concern the shipyards and engineering 
establishments, The notices terminate this week, but it is 
believed that the difficulty will be arranged without any stoppage 
of work, as negotiations are in progress with the Ironmasters’ 
Association. 


Coal and Coke. 

A brisk state of business is reported in the coal trade, all 
branches alike being active, the exports are large, and home con- 
sumption increases. It requires all that the coalowners can raise 
to satisfy the wants of buyers, and there is reason to believe that 
this briskness will continue throughout the autumn. Steam coal, 


coking coal, and bunkers have all risen 3d. per ton this week, and | 
best steam are now at 10s. 9d.; seconds being at 9s. 9d.; while best | 


gas coals are up to 10s. 6d., and seconds to 9s. 6d., 
Durham unscreened bunkers are up to 9s. 6d. per ton. Foundry 
coke is up to 18s.; and medium coke for furnace purposes is at 17s, 
per ton, delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 
SrNcE last report there has been very little doing in the 


large busy industrial centres of the West of Scotland. Nominally, 
the trade holidays ought to have closed at ‘the end of last week ; 


all f.o.b. | 


| price is one of the causes for an improved demand. 





| 8s, 6d.; inferiors from 8s. 


but as has been usual a number of extra days passed without the | 


works being in full swing, and the men all back to their employ- | 


ment. This will be fully accomplished by next week. But as the 
holidays terminate in some districts they begin in others, so that a 
few weeks will elapse ere the entire industrial communities are 
again steadily at work. The outlook is fairly encouraging. It 
cannot be said that much fresh work is being placed, but still, the 
indications are, on the whole, not unfavourable. 


The Warrant Market. , 
There has been a steady feeling in the Glasgow pig iron 
warrant market this week, with a moderate amount of business. 
Naturally, there is a spurt after the holidays, but this has not been 
very pronounced on the present occasion in the speculative branch 
of the market. But it takes somewhat remarkable infiuences to get 
up a decided speculative movement in the holiday season, and it 
cannot be said that these are operative just now. Business has 
been done in Cleveland warrants from 50s, 4d. to 50s. 8d. cash, and 
50s. 8d. to 51s. for delivery in one month. Cumberland hematite 
is quoted from 63s. 8d. to 64s, per ton, and Scotch warrants at 
56s, 3d. 


Scotch Hematite Iron. 

During the last few days there has been a steady increase 
in the demand for Scotch hematite pigs on the part of the steel 
makers, The current output of this class of iron is about 1500 tons 
greater than at this time last year. Some doubt exists as to the 
quantity that is likely to be required in the immediate future. It 


| 
| 
| 
| 





will depend largely upon the nature of the contracts that are | 


obtainable in the next few weeks. At present merchants quote 
67s. 6d. per ton for delivery at the West of Scotland Steel 
Works. 


Production and Stocks of Pig Iron. 


The furnaces that were put out of active blast about a | 


fortnight ago are gradually returning into full work. It is stated 
that the demand for special brands of pig iron is encouraging, but 
whether the output can be maintained at its recent level remains 
to be seen. Some brands have lately been scarce, and the price 
has been firm, and even a shadc higher in one or two instances ; 
but in other cases values have slightly declined. The stock in the 
Glasgow warrant stores consists of 11,716 tons Scotch warrant iron, 
and 6650 tons standard foundry pigs. 


Prices of Scotch Makers’ Iron. 

The prices of Scotch makers’ pig iron have, on the whole, 
been steady. G.M.B., No. 1, is quoted at Glasgow 57s. 6d.; 
No. 3, 55s. 6d. ; Monkland, No. 1, 58s. ; No. 3, 56s.; Carnbroe, 
No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 64s. 6d.; No. 3, 59s. 6d.; 
Gartsherrie, No. 1, 65s.; No. 3, 60s.; Calder, No. 1, 65s. 6d.; 
No. 3, 60s. 6d.; Summerlee, No. 1, 67s.; No. 3, 61s.; Langloan, 
No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 72s.; No. 3, 61s.; 
Glengarnock at Ardrossan, No. 1, 65s.; No. 3, 60s.; Eglinton at 
Ardrossan or Troon, No. 1, 603.; No. 3, 57s. 6d.; Dalmellington 
at Ayr, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Shotts at Leith, No. 1, 
66s.; No. 3, 61s.; Carron at Grangemouth, No. 1, 66s. 6d.; 
No. 3, 61s. 6d. per ton. 


Exports and ‘Imports of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 4896 tons, being 1692 tons less than in the 
corresponding week. 
2152 tons in the shipments since the beginning of the year, which 
total 164,283 tons, against 162,133 tons in the same period of 1905. 
The arrivals of Cleveland pig iron at Grangemouth were 5332 tons, 
compared with 6167 in the corresponding week of last year, show- 
ing a decrease of 835 tons. The aggregate imports for the year to 
date reach 281,660 tons, being 21,607 more than in the same period 
of last year. 





Finished Iron and Steel. 

Business has been quiet this week, but some improvement 
is anticipated. Makers of malleable iron are comparatively well 
supplied with orders. The question of prices in the steel trade is 
engaging attention, and is to be considered by representatives of 
the makers. There appears to be an opinion in some quarters that 
_—_——- of some of the rates might lead to an increase of 

usiness. 


Shipbuilding and Engineering. 

Among the fresh shipbuilding orders recently arranged is 
a steamer 470ft. in length and 10,000 gross tonnage for the Cana- 
dian trade of the Allan line. There has been some talk of a com- 
bination among leading shipbuilders to undertake the carriage of 
the American :nails, supplying vessels of first-rate equipment and 
great power for the purpose, but the particulars have not yet 
transpired. A considerable amount of work is in hand in the 
marine engineering shops, and general engineers are fairly well 
supplied with orders. 


The Coal Trade. 

There is a little more activity in the coal trade in con- 
sequence of the resumption of business in the manufacturing 
departments. The result of the recent holidays on the shipping 
branch of the trade appears in a reduction of fully 90,000 tons in 
the past week’s shipments from the Scottish ports ; but the ship- 
ping business is now expected to improve. ‘There has been a fair 
trade in household coals, and prices of all kinds are unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THIS remains in much the same condition as I have 
described of late, the large shippers being busy in carrying out 
their contracts—and some days the aggregate tonnage shipped is 
considerable—but complaint on ‘Change, Cardiff, is slackness of 
business and depression in prices. The impression amongst 
authorities is that the falling off in trade may last a little longer, 
but that it is only temporary, and that next month will witness a 
revival. Last week there were inquiries made in Carditf respect- 
ing coal for the Italian navy. The quantity required is 100,000 
tons, in two lots of 50,000 tons each, the first lot to be 
delivered between August and September, the other up to 
December. This is expected to be placed forthwith. Follow- 
ing this, important contracts have been entered into at 
Cardiff with the Midi and Ouest Railways. The total is 
400,000 tons small and about 80,000 tons large. The small coal 
contract has been fixed as follows :—Pyman and Watson for 100,000 
tons ; T. P. Thomas and Co., 100,000 ; Cory and Son, 100,000; C. 
Franklin Thomas, 100,000. Prices range from 16.50f. to 17f., c.i.f. 
delivery at Bayonne and Bordeaux. The Midi large coal of 80,000 
tons has been divided between Cory and Son and T. P, Thomas and 
Co., prices 22f, to 23f. The Ouest Railway coals include both large 
and small, and will be supplied by T. P. Thomas and Co. and 
Pyman Watson, price 17f. small, about 23f. large, delivered North 
French and Bay ports. A favourable impression has been given 
in coal circles at Cardiff by these and by other inquiries for coal 
supplies in 1907. This is unusually early. Probably the droop in 
Latest Carditf 
qovotations are as follows :—Best steam coal, 15s. to 15s. 6d.; best 
seconds, ]4s, to 14s. 6d.; seconds, 13s, 9d.; drys, 12s. 9d. to 13s.; best 
washed nuts, 12s. to 12s. 6d.; seconds, 11s. 6d. to 12s.; best washed 
peas, lls. to lls. 3d.; seconds, 10s. 6d. to 10s. 9d.; best steam 
smalls, 9s. 3d.; best ordinaries, 8s. 9d. to 9s.; seconds, 8s. 3d. to 
Monmouthshire semi-bituminous coal : 
Best large, 14s, to 14s. 3d.; best ordinaries, 13s, 3d. to 13s. 6d.; 
seconds, lls. 9d. to 12s. 6d. Housecoal: Best, 15s, 3d. to 15s, 6d.; 
best ordinaries, 14s. to 14s. 6d.; seconds and other kinds, lls. to 
13s. No. 3 Khondda, 14s. 9d. to 15s. 3d.; brush, 13s.; smalls, 
10s. 9d. tolls. No. 2 Rhondda, 10s. 9d. to 11s.; through, 9s, 3d. 
to 9s. 6d.; smalls, 8s. to 8s.6d. Patent fuel, 16s. to 16s. 6d.; coke, 
17s. to 25s.; pitwood, ex ship, 20s. 6d. to 2Us, 9d. _ 


The Anthracite Trade. 
Latest prices at Swansea show an easier tendency. Business 


| isnot quite so brisk. The coal export last week was limited to about 


57,000 tons, and patent fuel declined to 9590 tons. Anthracite : 
Best large malting is quoted at 18s. 6d. to 19s.; second malting, 
15s. to 16s ; big vein, 12s, 3d. to 13s.; red vein, 9s. 3d. to 9s, 6d.; 
machine made cobbles, 17s. to 18s.; nuts, 18s. to 20s.; peas, 
11s. 6d. to 12s.; rubbly culm, 5s, 6d. to 5s. 9d.; duff, 4s. 3d. to 4s, 6d.; 
steam coal, best, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, lis. 


Mine Inspector, Swansea District. 
By the resignation of Mr. Robson, Mr. Dyer Lewis, assist- 
ant inspector, Cardiff district, has been appointed chief inspector 
of the Swansea district. 


Mr. Trump, Mining Survey. 


General regret has been expressed for the misfortune 
which has attended Mr. Trump. In visiting one of the Monmouth- 
shire collieries he came within the sphere of an explosion, or pre- 
mature discharge—a matter to be investigated—and was seriously 
injured. At the latest account he was progressing well. 


The Iron and Steel Trade. 

A moderate degree of business continues in most parts of 
the district ; now that home railways are busily occupied in season 
arrangements some falling off is, as usual, taking place in their 
requirements. Last week there was an easier character at Dowlais 
in consequence of changing the Bessemer vessel, and at Llanelly 
Steel Works, on account of the breakage of the big engine. In 
the Swansea district the make of steel is well maintained, and the 

rincipal complaint is deficient supply of bars from home works. 

his week a shipment of steel billets came to Newport from New 
York totalling 1580 tons, and another from Rotterdam, 1671 tons. 
In addition, pig iron has been coming in freely, both to Newport 
and Swansea. Grimsby, Ayr, and Harrington are among the 
leading exporters. Prices show little alteration. Swansea Metal 
Exchange quotations this week are as follows :—Pig iron: Bessemer 
mixed numbers, 63s. 6d.; Middlesbrough, 50s. 7d.; Scotch, 
56s. 3d.; Welsh hematite, 70s. Steel bars: Siemens and Besse- 
mer remain at £5. Spelter, £27; lead, £16 17s. 6d.; copper, 
£81 7s, 6d.; silver, 305-16 per ounce ; block tin, £170. 


The Tin-plate Trade. 


Last week the shipments again were satisfactory, totalling 
nearly 67,000 boxes. The works turned out 71,675 boxes, leaving 
stock slightly increased—182,009 boxes. I note in the loadings of 
the week one for Russia, several for Holland, America, Spain, and 


| Denmark. As regards Swansea and neighbourhood, business is 
| tolerably good, though seven mills are idle. 


In black plates and 


| circular discs some degree of briskness has been experienced. 


There is, however, an aggregate increase of | 


| ing works for a whole year. 


Chief complaints continue in regard to the finishing houses. It is, 
however, at Llanelly where the slackness of trade is most keenly felt. 
The condition of things is shown by stoppage of important works for 
nearly four months, and in one case little has been doing at a lead- 
This state of things has told so 
seriously upon the place that relief measures are being started, 
many instances of thorough destitution bei revalent. At 
Swansea there is no change in quotations. The last list issued 
from the Metal Exchange is as follows: — Ordinary Bessemer 
primes, 13s,; wasters, 12s, 3d.; Siemens primes, 13s. to 13s, 14d.; 





wasters, 12s, 3d. to 12s. 44d. C.A. roofing sheets, £9 per ton, 
Big sheets for galvanising, £9 7s. 6d. per ton; finished black 
plates, £9 10s, per ton. 


Ebbw Vale Colliers. 

q A number of colliers having absented themselves without 
notice, summonses have been issued against twenty-four, and wi] 
be heard at Tredegar Court in August, though hopes are held out 
of an amicable settlement. 


Lundy as a Harbour of Refuge. 

Upon several occasions in past years I have pointed out 
the need of a harbour of refuge in the Bristol Channel. The 
subject was brought prominently before the Cardiff Shipowners’ 
Association this week, and at the close of remarks a resolution was 
carried appealing to the Lords of the Admiralty, and pointing out 
the need for prompt action. Something may now be done. One 
member has cited the great tonnage from the Bristol Channel 
ports as a powerful argument. In coal alone, from the chief ports 
the total is now closely approximating 20 million tons annually, : 


The Great Western Route to Ireland. 

This great work is at length accomplished. It has taken 
eight years to complete, at an estimated cost of two willions 
sterling. The two barbours, and well-arranged railway service on 
both sides, and effective action of two fine turbine steamers, which 
will do 224 knots, will yield a shorter route to Ireland, and be 
of national importance and benefit. In addition, it is expected to 
yield other developments, and in the district of Fishguard, which 
a few years ago was a very insignificant fishing village until rail- 
way and harbour works were begun, there is a belief entertained 
of a liner service for mails and passengers, and an advantage 
gained of several hours to London. Last week the directors went 
over the route, and passed a favourable opinion, and on the Ist of 
August the new service will begin, 


LAUNCHES AND TRIAL TRIPS. 

Aacot, steel screw steamer; built by Wm. Gray and o,, 
Limited; to the order of 8. M. Kuhnie and Son, Bergen; 
dimensions, 352ft., 48ft., by 27ft. 2in.; engines, triple-expansion, 
25in., 40in., and 65in. by 42in., pressure 1601b.; constructed by 
builders ; the mean speed was 11 knots; trial trip, July 17th. 

DAFFODIL, ferry steamer; built by Messrs. Rh. Stephenson and 
Co., Hebburn-on-Tyne ; to the order of the Wallasey Urban 
District Council ; dimensions, 159ft. 5in., 40ft. 6in., by 11ft. bin; 
to carry 1800 passengers ; constructed by David Rollo and Sons; 
the vessel exceeded her contract speed of 124 knots; trial trip, 
July 18th. 

STEEL barge; built by Blyth Shipbuilding Company, Limited ; 
to the order of Messrs. Lobnitz and Co.; dimensions, 100ft., 2Sft., 
by 8ft.; the vessel is intended for rock cutting in the river Blyth ; 
launch, July 19th. 

SAN CRISTOBAL, oil-carrying trunk steamer; built by Sir W. 
G. Armstrong, Whitworth and Co., Limited ; to the order of Messrs, 
S. Pearson and Son, Limited; dimensions, 258ft., 46ft. by 
18ft. 3in.; to carry nearly 3000 tons; engines, triple-expansion, 
204in., 33in., and d4in. by 36in., pressure 1801b.; constructed by 
Wallsend Slipway and Engineering Company ; launch, July 20th. 

FRITZOE, cargo steamer ; built by Sir Raylton Dixon and (o., 
Limited ; to the order of Messrs, Fearnley and Eger, Christiania ; 
dimensions, 372ft., 51ft. 24in. by 28ft. 10in.; to carry 7000 tons; 
engines, triple-expansion, 26in., 42in., 70in. by 48in., pressure 
180 lb.; constructed by North-Eastern Marine Engineering ('om- 
pany ; trial trip, July 20th. 

AbA, steamer ; built by Furness, Withy and Co., Limited ; to 
the order of the Seaton Shipping Company, Limited ; dimensions, 
352ft. long ; engines, triple-expansion, 25in., 39in., 66in, by 4din., 
pressure 180 lb.; constructed by Richardsons, Westgarth and Co.; 
a speed of 12 knots was maintained ; trial trip, July 21st. 

ANTIOPE, steel screw steamer ; built by William Gray and Co., 
Limited ; to the order of Messrs, A. Laming and Co.; dimensions, 
342ft., 46ft. by 24ft. din.; engines, triple-expansion, 24in., 3Sin., 
64in. by 42in., pressure 160 1b.; constructed by builders ; average 
speed 1] knots ; trial trip July 21st. 

ANTIGONE, steel screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of the Egypt and Levant Steamship Com- 
pany; dimensions, 316ft., 44ft. by 22ft. 6in.; engines, triple- 
expansion, 22in., 36in., 59in. by 39in., pressure 160 1b.; con- 
structed by North-Eastern Marine Engineering Company ; launch, 
July 23rd. 

AYSEN, steamer ; built by John Reid and Co., Limited, White- 
inch ; to the order of the Compania Sud Americana de Vapores, 
Valparaiso ; dimensions, 400ft. by 44ft.; constructed by Messrs, 
Dunsmuir and Jackson, Govan ; launch, July 24th. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Georce Wuire entered on his duties this week as joint 
managing director of the Gilbert Little Company’s new works at 
Bradford. 

SovtTuwoop, SMITH AND Co., Limited, late of 6, 7, 8, 9, Plough- 
court and Bream’s-buildings, Fetter-lane, E.C., inform us that, 
owing to the growth of its business, it has transferred its works to 
larger and more convenient premises, Nos. 93 and 94, Long 
Acre, W.C. 

Mr. A. GoLpie ENGHOLM, of 30, Church-street, Birminghaz, 
has taken over the entire steam department of Messrs. Robert W. 
Blackwell and Co., Limited. He has also been appointed sole 
agent for the Midlands for Robert W. Blackwell and Co., Limited, 
Hayward-Tyler and Co., Limited, the Buffalo Forge Company, all 
of London ; and the Trussed Concrete Steel Company. 

Tue Bristol Rifle Drill Hall, in which the Royal Sanitary Insti- 
tute Exhibition was recently held, has been specially treated with 
‘‘Duresco,” producing an excellent effect, and visitors will note 
the pleasant appearance of the building. The stall and specimen 
bath-room, shown by Messrs. Rowe Bros. and Co., Limited, the 
district agents, are good examples of how Duresco may be used as 
an art decoration. 








ConTRACTs.—The Harvey Engineering Company, of Glasgow, 
has secured a contract for the machinery required for a new 
central sugar factory for the Sena Sugar Factory, Limited, of 
London, The same company has also secured a contract for a 
large complete sugar factory for Japan. 

New Motor Cas.—A new type of motor cab is being introduced. 
Its most prominent features are the transmission of the power of 
the petrol engine to the fore wheels, which are also the steering 
wheels. The power is supplied by a four-cylinder vertical petrol 
engine placed transversely under the driver's seat—which is front 
of the body of the cab—which transmits motion to a countershaft 
and gear box bya silent chain. From this shaft another chain 
transmits motion to a sprocket wheel surrounding the differential 
gear on the front axle. The gear is of the epicylic type with two 
speeds and reverse all operated hy the driver's foot. The back 
road wheels are of the usual hansom size—4ft. 6in., and the front 
drivers 2ft. 6in. The large rear wheels conduce to easy motion, 
and it is claimed that the arrangement of the drive on the front 
wheels does not detract from the adhesion necessary for hill 
climbing. The inventor is Mr. T. Ridge, Room 57, 3 and 4, 
Clement’s Inn, London. 
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NOTES FROM GERMANY. 


From our own Correspondent.) 
The Rhenish-Westphalian Iron Industry. 


There is hardly any change to report concerning the con- 
dition of the iron and steel trade, except that, owing to stock-taking 
at many establishments, uctivity has been just a trifle less vigorous 
than during previous weeks. Increasing occupation will, however, 
<oon set in again, for, at a period of general animation in the iron 
trade, when all branches are amply provided with work, as they 
are at present, a temporary stoppage, however short it may be, is 
very keenly felt by makers and purchasers, and, therefore, the 
mills and forges will be all the more busy during the next few 
weeks to make up for lost time. The year ending on June 30th is 
generally considered to be one of the brightest and best the iron 
industry ever experienced. Quotations are the same as before, 
and, regarding their future condition, much depends on the 
general development of the market, and whether the syndi- 
cate question is favourably settled. The prolongation of the 
Steel Convention is, of course, a matter of the greatest import- 
ance; a prolongation for one year only is no longer talked 
about, but one for five, or even ten years is being contemplated. 
The negotiations recently carried on regarding the prolongation of 
the Union of Wire Nail Manufacturers have been unsuccessful, 
and so the Union has been dissolved. Owing to the exceptionally 
strong activity of the blast furnace works the terms of delivery 
are getting longer with every week almost. Inland supplies 
proving insufficient, heavy lots of pig iron are purchased abroad, 
especially on the English market. The Diisseldorf Pig Iron Con- 
vention is reported to have bought 30,000 t. foundry pig, No. 3, in 
England, and further purchases will have to be made later on. A 
number of blast furnace works, consuming their entire make in 
pig iron at their own manufacturing establishments, will not be 
able to supply any raw iron to the syndicate next year. On the 
scrap iron market demand is equal to supplies, the latter being 
heavy ; quotations have not altered, but may be regarded as 
profitable. In the semi-finished steel department a regular trade 
isdone. Bars are also in good call, on foreign account ; those in 
basic are at present not obtainable at less than M. 130 p.t., 
and even more has to be paid when orders for immediate delivery 
are concerned. Makers, as a rule, do not care to commit them- 
selves further than the end of present quarter. In the hoop trade 
inland demand is so extensive that manufacturers are independent 
of foreign orders; M. 140 to M. 142-50 p.t. is willingly paid. 
Activity in the building department being remarkably strong, 
there has been a vigorous demand coming in for girders and sec- 
tional iron, and the mills, though most actively engaged, can 
hardly supply the quantities required. Prices are regarded as 
profitable. All descriptions of gene plates meet with very good 
request, and sheets are briskly called for at firm quotations. 
Owing to the steadily increasing inland demand, the three most 
important Rhenish-Westphalian plate mills—Schulz-Knaudt, in 
Essen; Rhenish Steel Works, in Duisburg; and the firm of 
Thyssen and Co., Miilheim—have announced an immediate 
advance of M. 5 p.t. for boiler plates and M. 10 p t. for corrugated 
furnace tubes. The wire mills generally have more work than 
‘hey can execute, and current prices leave a fair profit. 


The Siegerland Iron Market. 

The Company of Siegerland Iron Ore Mines began opera- 
tions on the first of the present month ; activity at the mines is 
very brisk, also in the Labn district. Pig iron is in good call. 
taw material, on the whole, is scarce, and there is little hope of 
improvement in this direction. Stocktaking is causing delay at 
many establishments, and manufacturers will find it extremely 
ditticult to satisfy their customers, for a good many works are in 
arrears as regards the execution of orders, and the terms of 
delivery are uncommonly long. Prices leave a fair profit. Higher 
prices are being realised for galvanised sheets now. The machine 
and construction shops are engaged for weeks to come. 


State of Trade in Silesia. 
Most favourable accounts are given of the iron and steel 
indusiry in Silesia, orders increasing in almost every department. 


The German Coal Trade. 

From all the German coal districts very good reports have 
been coming in during the week regarding the consumption in 
engine fucl and in coke. The demand for house caal is a trifle 
weak, naturally, but quotations are very firmly maintained ; 
dealers begin to fill their stores now. 


Lively Business on the Austrian Iron Market. 


A fair amount of fresh work has been secured at the 
various shops and factories ; pig iron remains scarce, and dealers 
as well as producers ask very long terms of delivery. Bars and 
sectional iron, and also the different sorts of plates, meet with good 
request. The terms of delivery are twelve to sixteen weeks, as a 
rule, and recent orders secured in the shipbuilding and locomotive 
departments will, perhaps, compel the shops to ask even longer 
terms. The State Railways lately gave out contracts for 2000 load 
cars, to be delivered at the end of 1906. An improving condition 
is generally noticeable in the Austrian coal trade, and quotations 
are moving upwards, both for pit and for brown coal. In the 
Bohemian brown coal trade deliveries are heavier than they have 
been for a long time, and the business generally appears to be 
increasing. 


Iron and Steel in France. 

The development of the French iron industry is satisfac- 
tory in all departments, and the works can only accept contracts at 
very long terms of delivery ; the tending upwards of quotations is 
a natural consequence of the bright tone and the strong condition 
generally prevailing in the French iron and steel trade. The coal 
market in France has likewise been stated to be in a satisfactory con- 
dition ; engine fuel meets with very good request, and house coal, 
though still rather quiet, has shown increasing strength quite 
recently, and the next few. weeks will bring more life, as dealers 
begin to purchase more freely in order to be well provided for 
autumn sales, Coke remains in very good call. 


The Belgian Iron Market. 


The number of orders received during the week has been, 
in some branches at least, rather smaller than formerly ; but as all 
the principal ironworks have their books well filled, and will be 
briskly occupied for some weeks to come, a falling off in the 
demand for some special articles is of little consequence. A 
healthy and very firm tone characterises the Belgian coal market. 
The rise of 2f. p.t. mentioned in a previous letter has only been 
carried in the Charleroi district for some special sorts of coal, and 
former quotations have ruled in most instances, more especially 
where large sales were concerned. In the Litge district the 
majority of the pits carried a rise of 0-50 p.t., and the tendency 
all round is hopeful. 








Nor the least important amongst the undertakings 
which are projected or being executed in Nice at the present time 
is an improved sewerage system. The new works, which will take 
about two years to execute, have already been begun, and 
1,000,009f. are to be expended in carrying out the first section of 
the scheme. The drainage pipes will be carried a long distance 
out to sea, The rise of the tides will act as a flush and sweep the 
sewers clean, as they will be below sea level, and the refuse will be 
carried out by the receding sea water and the sewers purged at 
one and the same time. 
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STEAM ENGINES AND BOILERS. 


2855. February 6th, 1906.—IMPROVEMENTS IN AND RELATING TO 
DISTRIBUTING VALVE GEAR FOR STEAM AND OTHER ENGINES, 
William Eastwood, 4, Beechwood-grove, Cardigan-lane, Leeds. 

This invention relates to steam-distributing valves and valve- 
operating gear for horizontal and vertical engines using saturated 
steam or superheated steam, the object of the improvements being 
to construct piston or circular drop valves and operating gear 
therefor which shall be certain and reliable at all loads, from the 

smallest to the greatest. There are three figures. Fig. 1 is a 

vertical section through the inlet valve casing and valve for con- 

trolling the admission of steam to one end of the cylinder of a hori- 
zontal steam engine ; 1 is a liner, in which works the steam inlet 
valve 2 of circular or piston type; 3is the steam port communi- 
cating with the inside of one end of the steam cylinder, and through 
which steam flows from the chamber 4, connected with the steam 
supply, when the piston valve is moved sufficiently to uncover port 

3. The valve 2 is provided with a rod or spindle 5 passing through 

the cover of chamber 4, to which rod or spindle is secured the 

socket or crosshead 6, having a slot or groove to receive the end 7 

of the actuating lever 8. To the other end of the socket or cress- 
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head 6, away from the valve, is secured the dashpot piston 9, 
against which bears the spring 10, held in position by the cover 11. 
The lever 8 is pivoted on the pin 12, and carries at its other end 
the catch plate 13. The pin 12 also carries one end of a pair of 
links 15, only one of which is shown, the other beinz removed in 
making the section. The ends 16 of the links 15 carry a pin 17, 
on which swings the latch 14 carrying the latch plate 18, which is 
adapted to engage with the plate 13. The pin 17 receives motion 
from the cam 19 by the rod 20, the forked upper end of which 
clasps the pin 17 and encloses within it the two links 15 and the 
latch 18 ; 22isa swivel bearing to steady the rod 20, and a trunnion 
23 allows the forked end of the rod 20 to move freely with the pin 
17. The rod 20 is provided with rollers 21 to reduce the friction 
of the cam 19. The latch 14 is pressed outwards by the spring <4 
to normally maintain the latch piece 18 thereon in a position to 
engage with the catch piece 13 ; 25 isa cam carried by the shaft 
26 supported in the bearing 27. The cam revolves in the direction 
of the arrow, and makes the same number of revolutions per 
unit of time as the crank shaft, but is capable of being rotated in 
advance of, or behind, a point at a given angle with the crank, ‘.¢., 
the cam may synchronise with the crank or it may be rotated 
forwards or backwards through about seven-sixteenths of a revolu- 
tion.— June 27th, 1906, 


INTERNAL COMBUSTION ENGINES. 


5566. March 7th, 1906.—IMPROVEMENTS IN OR RELATING TO 
SPARKING PLUGS FOR INTERNAL COMBUSTION ENGINES, Pau/ 
Dutlos, 119, Rue Caulaincourt, Paris. 

This improvement chiefly consists in the suppression of the 





bottom portion of the insulator, which, being submitted to the 
high temperature, blisters and cracks, the result being bad work 
ing and even complete stoppage of the engine. There are two 
figures. Fig. 1 is a sectional elevation of the plug provided with 
a modified insulator. A metallic cylindrical body a has a screw- 
threaded extension 5, which is screwed into the cylinder of the 
engine. The insulator is also formed by a tubular part ¢ provided 
with a large shoulderd. The bottom face is suppo on the 












bottom of the body a by a washer made of asbestos or other 
material. ‘The insulator ends, however, at the bottom face of the 
shoulder, and the extension which was projecting into the part 6 
are dispensed with. The central metal rod ¢ terminates in a dise f 
serving as an electrode, and is provided a little higher with a 
shoulder g, which is pressed against the bottom face of the 
shoulder ¢, a small washer of asbestos or other material being 
interposed for ensuring a tight joint at that point. This bottom 
face of the shoulder d is machined by means of a grinding mill, so 
that there is only one joint surface of the insulator with the bottom 
of the body a and with the shoulder g.~-June 27th, 1906. 


TURBINES. 


22,675. November 6th, 1905.—-IMPROVEMENTS IN FLUID-PRESSURE 
TURBINES, George Westinghous, Westinghouse Building, Prtts- 
burg, Pennsylvania, U.S.A.— Date under International Conven- 
tion, November 17th, 1904. 

This invention relates to fluid-pressure turbines. It has been 
found with certain types of turbine, especially with those in which 
a drop in pressure occurs entirely in stationary agents or members 
such as nozzles or vanes, that the spill of fiuid past the inner 
peripheral edges of the members in which the nozzles or vanes are 
formed, or by which they are carried, constitutes a considerable 
leakage or loss. If the nozzles or vanes or the sections carrying 
them are rigidly secured to the stator casing, a considerable clear- 
ance must be left between their inner peripheral edges and the 
rotor lying within them, as stators as well as rotors of turbines are 
liable to and do distort, and the rotors shift their axes under 
certain operating conditions which arise. ‘There are six figures. 
Fig. 1 is a view in longitudinal section of a portion of a turbine. 
The rotor 6 carries a plurality of annular rows of blades 7, and the 
stator 8, at portions suitably located with reference to these blades, 
is provided with annular radial channels 9. Each annular radial 
channel 9 of the stator is provided with two axially offset recessed 
portions 1011. Within each of the channels 9 are one or more 
segmental nozzle or vane sections consisting each of a radial flange 
12, having an axially offset portion 13 placed in the channel offset 
10, and an axially offset flange 14 placed in the channel offset 11. 
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Fig.t. 


The portion 15, lying below the offset portion 13, is provided with 
fluid passages formed in any suitable manner, and which serve as 
nozzles or vanes. The shoulder 17, provided by the offset portion 
11 of each channel 9, forms a limiting stop for limiting the inward 
movement, or the movement of the nozzle section 12 toward the 
rotor, and the springs 18, which lie within grooves or channels 19, 
formed for that purpose, in the outer periphery of the nozzle sec- 
tions, tend to yieldingly force the nozzle sections in contact with 
the stop shoulders 17, and therefore toward the rotor. One spring 
is utilised for each nozzle section, but if desired as many springs 
for each nozzle section as is found suitable may be utilised. One 
end of the spring, which is bent over, lies within a hole drilled in 
the nozzle section, while the other end of the spring rests against 
the periphery of the section within the spring channel 19. Holes 
may be drilled in the stator casing opposite channel 9, and a 
device utilising a spiral spring and plunger may be utilised for 
yieldingly forcing the segments in contact with the stop shoulders. 
Fluid passages 25, which are formed by drilling holes of suitable 
size through the offset portions 13 of the nozzle sections, lead 
into the channels behind the offset portions to ensure that 
the fluid pressures on all sides of the nozzle sections are sub- 
stantially balanced. By cutting the ends of the nozzle sections 
with that portion outside the nozzles substantially parallel to the 
outer wall of the adjacent nozzle, it will be seen that what fluid 
leaks through the joint between abutting nozzle sections will be 
directed into the nozzle immediately adjacent thereto.—June 27th, 
U. 


BRAKES. 


8289. April 6th, 1906.—APPLIANCE FOR SroprInGc TRAMCARS OR 
Motor VEHICLES IN CASE OF EMERGENCY, John Moores, 43, 
Allington-street, St. Michael’s, Liverpool. , 

This invention relates to a method of utilising a metal slipper for 
bringing to a standstill a tramear or motor vehicle when out of con- 

trol or in case of emergency. There are five figures. Fig. 3 is a 
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Fig.3. 








view showing the slipper held in position ready for use. The 
slipper ae of a mt Or block A ; the part B is shaped to fit the 
tramcar wheel F, and has a groove cut to allow the flange of the 
tramcar wheel F to fit in. The bottom face of the slipper A is cut 
in the form of teeth, which are hardened, while C! is a projection 
for fitting into the groove of the metal rail H, upon which the 
tramcar wheel F is running. Metal pins are provided to guide the 
slipper A, and slide in the slots of the guide bracket C, The 
slipper A is made of steel with the bottom face hardened and cut 
with teeth as described securely fastened to the bottom face. The 
guide bracketG is fastened to the framework of the tramcar directly 
in fine with the wheel F, so that when the pin E, which holds the 
slipper A in the guide bracket G is withdrawn, the slipper A drops 
down on to the metal rail H in front of the tramcar wheel F. The 
pin E passes through both sides of the guide bracket G and the 
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slipper A, so holding the slipper A from dropping on to the metal 
rail H until required. The pin E is coupled to suitable rods and 
levers that pass through into the inside of the tramcar, so that it 
~) be actuated by driver, conductor, or passenger.—June 27th, 
1906, 


GAS PRODUCERS. 


22,382. November 2nd, 1905.—IMPROVEMENTS IN SucTION Gas 
Propucers, John J. Bowmer, 8, Tankerville-terrace, 
Newcastle-on-Tyne. 

This invention relates to suction gas producers, such as are used 
in conrfection with internal combustion engines, and the object is 
to improve the apparatus in respect to the regulation of the supply 
of steam and air to the furnace. There are four figures. Fig. 1 
is a side elevation. Fig. 2 is an elevation viewed from the rear. 
lis the main structure of the producer, provided with the usual 
charging hopper above; 2 is the fire-grate, and 3 is a chamber 
communicating with the grate, closed by the door 4, and having a 
depending lip 5 dipping into the water seal 6, so as to seal the 
opening 7, through which ash or clinker may drop into the water 
seal ; § is the boiler located in the chamber 9 behind the producer, 
and heated as usual by the hot gases which pass from the producer 
by the opening 10, circulate round the boiler and leave by the 
outlet 11. The boiler 8 is closed and provided with the two non- 
return valves 12 and 13. The former opens outwardly to the 
atmosphere, and the latter opens inwardly to the boiler, and each 
is lightly and adjustable loaded. The valve 12 is fulerumed at 14, 
and the adjustabie load is in the form of a small weight 15 adapted 
to be screwed along the stem 16 so as to vary its leverage. The 
valve 13 is carried by the spindle 17 from the lever 18 fulerumed 
at 19, and, as before, the adjustable load is in the form of a small 
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weight 20 adapted to be screwed along the screwed end of the 
lever 18. The valve 12 limits the steam pressure within the boiler 
and provides for the escape of any surplus generated beyond the 
demand of the engine. The valve 13 provides for the admission 
of air to the boiler if the pressure therein be below that of the 
atmosphere, which will only occur when there is a partial vacuum 
therein caused by the engine demand exceeding the evaporation. 
The steam generated, together with any air that may be mixed 
with it, is led from the boiler to the chamber 3 through the pipe 
21 fitted with a throttle valve 22, and the outlet end of the pipe is 
fitted with a non-return valve opening into the chamber 3. The 
additional air for supporting combustion is led into the chamber 3 
by the pipe 23. This pipe has a perforated inlet end 23! and is 
led through the flue space behind the boiler so that the air is 
heated in its passage by the hot furnace gases. This pipe 23 is 
also fitted with a throttle valve 24, and its outlet end is fitted with 
a non-return valve opening into the chamber 3. The steam pipe 
outlet valve is loaded to a slightly higher pressure than the 
boiler escape valve 12, so that no steam can pass through the 
chamber 3 to the fire-grate 2 except when drawn through the fire 
by the suction stroke of the engine, when, of course, the air out- 
let valve will also be opened so as to admit air to the fire This 
arrangement ensures that the steam will not be admitted in excess 
to the fire so as to damp it down, as often octurs with the ordinary 
arrangement when the engine is running under light load, or 
idly.—June 27th, 1906, 


FURNACES. 


7598. March 29th, 1906.—IMPROVEMENTS IN ELECTRICALLY- 
HEATED SHAFT FURNACES, Allmdnna Scenska Elektriska A ktie- 
bolaget, Westeras. Sweden.—Date under International Convention, 
March 30th, 1905. 

This invention relates to electrically-heated furnaces. In order 
to reduce or melt metals, or, generally speaking, to carry out 
metallurgical processes in a shaft furnace in a more effective 
manner than was possible by using a large quantity of fuel in 
conjunction with a blast, it has been proposed to use the molten 
bath accumulated in the hearth of the furnace as a resistance in 
an electric circuit of great volume of current in order thereby to 
introduce electrically into the furnace a quantity of heat which 
either per se is sufficient for performing the process aimed at, or 
at least gives such an addition of heat that on account of the 
increased temperature the performance of the process will be 











more economical, and a more perfect product than heretofore may 
be obtained. Such an addition of heat may, in a shaft furnace, 
be effectively introduced into the melting bath by arranging the 
lower part of the furnace asa transformer, or an electric generator, 
in which the melting bath forms the induced member. This inven- 
tion has for its object to provide a melting bath of the greatest 
length possible while maintaining a shape of shaft which will not 
have any disadvantageous influence, The melting hearth is, by 


means of electrically non-conducting cores formed by intermediate 
walls, given the shape of a curved or tortuous chaunel, at the ends 
of which are provided electrodes for introducing electric current. 
The current condvctor may be formed by the molten metal or 
other material treated, or by a conducting coating on the walls of 
the hearth or both. There are seven figures. Fig. 1 is a vertical 
section of a blast furnace. Fig. 2 is a horizontal section on the 
line II-II. In Fig. 1 the shaft 1 is of rectangular horizontal 
section, while the hearth is, by the provision of an intermediate 
wall 2, made of U-shaped or similar horizontal section. At the 
ends of the hearth electrodes 3 and 4 of suitable construction are 
inserted, through which the electric current is introduced. The 
length of the conductor formed by the melting bath or the hearth 
walls is twice the extent of the hearth in longitudinal direction. 
The hearth is provided in the usual manner with outlets 5 for the 
metal and outlets 6 for the slag. If the furnace is to be used 
while simultaneously supplying a blast, it may be provided with 
tuyeres arranged in the usual manner. The charge is introduced 
continually at the top, as is usual in shaft furnaces, and the work- 
ing is continuous. When a sufficient quantity of melted material 
has been accumulated in the hearth, the monet Po drawn, and it is 
obvious that, on account of the comparatively long time between 
each draught, during which the melted metal is kept at a high 
temperature by the action of the electric current, the metal will 
be exposed to an effective refining process, so that a product of 
1806 quality may be obtained from a suitable charge.— June 27th, 


90. 


MISCELLANEOUS. 


18,523. September 13th, 1905.—AN IMPROVED INDICATOR FOR 
OVERHEATED SHAFT BEARINGS AND THE LIKE, Frank W. 
Dick, Park Gate Works, Rotherham, Yorks. 

This invention relates to means for indicating to the caretakers 
that shaft bearings or the like are overheated, and its object is to 
provide a device which shall perforta this function efficiently when- 
ever a predetermined temperature is reached without the necessity 
of resetting after each operation of the device, as has been 
requisite with the known overheat indicators other than those 
employing mercury. There are seven figures. Fig. 1 is a section 
through a crank pin having the improved ‘‘ overheat” indicator 
applied, The invention is apptied to ‘he crank pin of a double- 
throw crank ; the crank pin a has a central hole / drilled in it for 
some distance. In this central hole there is placed a differential 
expansion device such as is commonly used in the well-known 
Breguet thermometer. The construction of this device is as 
follows ;—-A tubular piece ¢ has fixed to it at the end ¢ a band f 
composed of two metals of different expansibility soldered or 
otherwise fixed together. The band / is wound around the tubular 
piece ¢ in the form of a spiral, and at the other end is attached to 
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a head g formed on a rod k which passes out through the tubular 
piece ¢ and carries a striker j. The tubular piece « is fixed to the 
erank pin by means of bolts or pins passing through a flange &, 
and the rod h is held normally from rotating by means of the 
band / consisting of the two metals of different expansibility. If 
the metal of lower expansibility is inside the spiral formed by 
the band f, when the temperature of the crank pin rises owing to 
heating, the inside metal will not expand so much as the outside 
metal, thereby causing a “winding up” of the band /, and, in 
consequence, a small amount of rotation will be transmitted 
to the rod h and striker j. This movement of the striker is 
utilised when the temperature of the shaft has reached a certain 
amount to sound a gong or bell m carried by a bracket x fixed 
to the bed-plate o of the engine. The striker j, when the required 
amount of rotation has been given to it by the action of the band 
Ff, comes into the path of a tongue p carried by a shaft 7, which 
also carries the hammer ry of the gong. A spring normally holds 
the hammer and tongue in their correct inoperative positions. 
The amount by which the tongue p projects is adjustable, and by 
altering the amount of projection of the tongue the temperature 
at which the device operates, i.¢., the alarm sounds, may be 
varied.—July 4th, 1906. 
20,613. October 11th, 1905.—ImPROVEMENTS IN River Boats, 
Société Anonyme des Messageries Fluviales de France, 5, Rue 
d’ Hauteville, Paris, and Société Anonyme des Forges et Chan- 
tiers de la Méditerranée, 1, Rue Vignon Paris.—Date under 
Taternational Convention, October 28th, 1904. 
This invention relates to river cargo boats of the kind in which 
the propelling mechanism is arranged upon a float or platform 
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situated in a compartment in the stern of the boat, whereby the 
propellers are always equally immersed, whatever may be the 
depth to which the boat is submerged. The float or platform is 
suspended from chains passing over pulleys to a windlass or other 
hauling mechanism for the purpose of regulating the height of the 
platform or float for the propeller to be immersed to any required 
extent, according to the speed which it is desired to attain and to 
the load carried by the boat. There are five figures. Fig. 1 is a 
longitudinal section of the stern portion of a boat, the movable 

latform carrying paddle wheels. The platform a, of rigid sheet 


leum, gas, or electric engine, or the like, and shaft land paddle 
wheels, The motor represented is a Sigaudy steam engine d 
directly actuating the wheels, and fed by a Norman-Sigaudy 
rapidly vaporising boiler. The platform a, which is quite inde. 
pendent of the boat, is movable between vertical guides formed of 
angle or other suitable irons. These irons are provided with holes 
for fixing, by means of pins, the slides fixed on the platform « at 
different heights corresponding to the varying state of the load, 
The platform a is suspended by the chains passing over pulleys / 
fixed to the heads of the guides, The ends of the two chains oy 
the same side are united so as to form a single chain. These 
chains are actuated, according to requirements, either directly yy 
a hand or steam winch /, or through the medium of two pulleys, 
The rudder / is operated by the wheel m, which actuates chainy 
attached tuo the sector o.—June 27th, 1906. 








CATALOGUES. 


W. F. Dennis AND Co., 49, Queen Victoria-street, London,— 
Fifth edition price list of goods in stock in the London premises, 

Evans AND Lewis, Dowlais Works, Dowlais.—Description and 
illustration of a bloom and bar manipulator applicable to rolling 
mills, 

CROMPTON AND Co., Litaited, Salisbury House, London-wall, 
E.C.—New projector list, and U. 13 Instrument List containing 
information respecting electrical instruments for continuous cur 
rent circuits, 

StanLey G. I. Evectric MANUFACTURING ComPANy, Pittstield, 
Mass., U.S.A.—Bulletins No. 148, 612 and 613, dealing respec. 
tively with polyphase induction motors, new flush push button 
switch, and type K are lamps, 

O. N. Beck, 11, Queen Victoria-street, London,—Cirewlar 
describing the Bamag three-spindle drill heads for simultaneously 
drilling three holes up to 2in. diameter, situated in one line, and 
with pitches varying from 2}in. to 74in. 

TovcGH AND HENDERSON, 66, Upper Ground-street, London, S.F, 
—The annual pocket calendar, diary, and note-book which has just 
reached us will be welcomed by all users of the river Thames for 
the useful information it contains with regard to navigation, and 
also on account of the insurance policy which is included. 

ALFRED HerseERrt, Limited, Coventry.—Second edition catalogue, 
Section E is devoted to modern capstan lathes, and contains 
illustrations and particulars of these clever tools adapted to 
numerous purposes. Another catalogue sent us by this firm has 
been printed specially in Italian for distribution at the Milan 
Exhibition, at which Messrs. Herbert are exhibitors. 

SALMON, WHITFIELD AND CoLtet, Limited, London and Ketter- 
ing.—Two pamphlets, P.G. 8 and 8.G. 6, sent us by this firm, are 
devoted to suction gas producer plants. In the Whitfield producer 
is provided an automatic adjustment of the steam supply. which 
enables the plant to be worked down to 10 per cent. of the full load 
with efficiency and uniformity in the composition of the gas. 

Hopason AND Hart ey, Limited, Little Peter-street, Knott 
Mill, Manchester.—List H, the improved Tabor steam, gas, and 
oil engine indicator, with outside connected spring. The special 
feature of this instrument consists in removing the spring from 
within the steam cylinder of the indicator, and connecting it on 
top of the cylinder, outside. This arrangement overcomes the 
detrimental influences on the spring from direct contact with the 
steam, and subjects the spring to the temperature of the 
atmosphere only. 

British BurFFALO MARINE Motor Company, Limited, Strand- 
on-the-Green, Chiswick.—The Mietz and Weiss marine oil engines 
are described in this booklet. These engines are built on the two- 
cycle compression principle, giving an impulse at each revolution. 
The crank case is entirely enclosed, and the shell of the piston 
alternately opens and closes the ports. There are no valves, cams, 
gears, or springs, and as the ignition takes place from the rise in 
temperature by the compression of the gases in the combustion 
spaces of the cylinders, the makers do not use any electrical 
sparking devices or batteries. 

MIRRLEES WATSON CoMPANY, Limited, Glasgow.—An installa- 
tion for the utilisation of exhaust steam on the Rateau system at 
the Hallside Works of the Steel Company of Scotland, Limited, is 
the subject of this pamphlet. In this system the steam, instead 
of being discharged to atmosphere, is led at about atmospheric 
pressure, first into a ‘‘ heat accumulator” and thence to a stea:n 
turbine, from which it is discharged to a condensing plant. The 
heat accumulator causes the steam to be delivered to the turbine 
in a steady flow, though it receives the steam intermittently or in 
rushes. The turbine drives a dynamo from which current is taken 
for electric motors, lighting, &c. 


AMERICAN LocoMOTIVE CompaANy, 26, Victoria-street, West- 
minster.—This pamphlet contains a compilation of ‘‘ Locomotive 
Tests” made by Dr. W. F. M. Goss, from a publication by the 
Pennsylvania Railroad, entitled ‘‘ Locomotive Tests and Exhibits.” 
Two of the freight locomotives were simpleand two were compound, 
while all of the passenger locomotives were of the four-cylinder 
balanced compound type, one being of French design and manu- 
facture, one of German, and two of American. It happened that 
three of the locomotives tested—a simple engine, a two-cylinder 
compound, and a four-cylinder compound—were built by the 
American Locomotive Company. In the pamphlet four pages are 
devoted to a description of each locomotive, and a discussion of its 
performance, including a summary of the data of the tests. This 
is followed by comparisons and conclusions compiled by the 
author. 


BATEMAN MACHINE Toot Company, Limited, Balm-road, 
Hunslet, Leeds.—This is an exceptionally neat catalogue devote 
to Bateman’s high-speed planers. he following formula for ascer- 
taining the earning capacity of a planer is of interest : 

Time of cycle = time of 1 cut + time of 1 return. 
L = length of stroke in feet. 
T = time of N cycles in seconds, 
N = number of cycles, 
x N x 60 

X ; 

x 14ft. machine in the following table 

236 sec.—when on a lift. 

14 x 2 x 10 x 60 
236 


Average—or earning—speed = 
Example :—The 42in, 
completes 10 cycles in 3 min. 56 sec. 
stroke. Therefore the average speed is 


71ft. per minute. 





In addition to the German and Austro-Hungarian 
makers, who now seriously compete with British firms in steam- 
threshing machinery, Swedish and American made sets are now 
being pushed in this district, says the British Consul at Kieff. 
The Swedish sets are more or less copied from a well-known 
British maker, and, so far, have not met with much success. 
The American set is composed of the lightly-built type of American 
traction engine and a single blast thresher without corn screen or 
the cleaning and dressing appliances for cleaning the grain at one 
operation, as supplied by the European makers of such machines. 
The output of the American thresher is greater, but the threshed 
grain has afterwards to be winnowed and graded for market, which, 
in the end, means extra hand labour, loss of grain, and delay in 








Iron, supports the entire propelling machinery, viz., a steam, petro- 


getting finished product to the market, 
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with the company’s plant, &c., will be sufficiently clear if | 

THE COMMERCIAL ORGANISATION OF it is samcaeal thot material and labour alone would | 

ENGINEERING FACTORIES. not adequately represent the value of the jobs. Perhaps | 

By HENRY SPENCER. the best test is to consider what would be the position if 
the work were contracted for with an outside firm, which 
would assuredly charge a due proportion for establishment 
expenses, with the value of material and labour thereon, 
in addition to a percentage of profit on the outlay. The 
question is one that affects very materially the depart- 
mental manufacturing costs, for it is obvious that by 
neglecting this very essential costs factor in these transfers, 
the result would be to throw the whole of the indirect 


No, XL*—ACC SOUNTANT’S DEPARTMENT (concluded ). 

Tuvs far we have considered one view only of the 
accountancy routine arising out of the purchase of stores 
and of other services rendered to the factory—not, of 
course, in the manner that a student of rudimentary 
principles would desire to approach the subject, but in 
cufficient detail to meet the demands of the commercial 











the system has several desirable features which must 
appeal to the commercial manager whose clerical staff is 
numerically small. 

Debtors’ ledger —The various entries in the sales day 
book are posted to the respective accounts in the debtors’ 
ledger, which bears the same relation to the sales as does 
the creditors’ ledger to the purchases. The manner of 
posting is in a similarly abridged form, and as the 
columnar headings are merely a reversal of the left—or 


| debit—and the right—or credit—sides respectively, the 


reason for which is self-apparent, it is not necessary to 
repeat the form, which is sufficiently clear in Fig. 85. 





Fic, 86,—Jncoices Anulysis Book, Size 2hins by 19in, 
1, INVOICES ANALYSIS. AUGUST, 1906, 1. 
P “A Piso & ¥ Carriage, &c. Ee = % < 
z Name of © zg “Ber es = es il 3 i) 
“ = Yo ie ~ Cn - a 
& firm, = so |S Beles = ee = “iS 
= 4 Re imsliis S : 22 = =e 
£ Be | te a Miscellaneous. 2 2 z rg 
Mfg. ||Seiling. | 
| 
7 Entries in red refer to Credit Notes received in respect of returns, &c., and the 
3inding, ) } 
Se net total of each column is posted to the Impersonal accounts, 
Fig. 87.—E. B. & M. Transfer Journal, Size. Wein. hy l5hin. 
1 Ek. E. & M. TRANSFER JOURNAL, For the month of 19.....00 L 
Cr. Impersonal account. Dr. Impersonal accounts, 
! a - - a “ _ — eee eee —_— sane = a 
Factory O No, . P £ 2. || S@yg a 5 
éy AP Standing O, Ne F < 3 epi meal ee ‘Ea z 
eg | 3% cial BE gs || g: BS ERE) 25) EX 2 s 
= > ~ 2 z 2 =) S-a = ° a uf ~~ = 3 
2s = As Ar A Z. 72 Zaft 523 =. 2 2 = 
ne | FS : Ee “7 A3% | See) o2 ae a 


Binding. 


establishment expenses upon the remainder of the work | 
in progress, falsely inflating the costs of production in a 
proportionate degree. | 

Sales books.—The work of invoicing or billing com- 
mences with the mailing of advice notes, the bound 
duplicates of which are handed to the invoice department, 
having been preceded by the office orders relative thereto. 
Circumstances will determine whether, in the event of 
such deliveries being in part completion of an order, the 
invoices shall not be forwarded until actual completion, | 
the invoice clerk meanwhile recording the numbers of 
such outstanding advice notes. 

Sales day book.—The official record of sales is a datal 


engineer desiring to hold the “reins.” There are, how- 
ever, in a double-entry bookkeeping system both personal 
and impersonal accounts arising out of a series of con- 
tracts, the former being represented by the creditors’ list 
and the latter by the accounts which have, metaphori- | 
cally, received the various supplies and services. These 
accounts, of which stores purchases, advertising, rents 
and taxes are examples, are recorded in an “ Impersonal 
Ledger,” furnishing with the personal ledger-accounts 
the “double entry” term by which the s¥stem is known. 
Stated briefly, the personal ledgers merely show the 
company’s position with outside firms; the impersonal 
ledgers are the medium by which the company seeks to 

| 


ascertain and define its trading profits, expenses of manu- 
facture, and its capital investments. 
Invoices analysis.—The manner of arriving at these} !- 
figures, which are inseparably associated with a declara- 
tion as to the company’s position, is by a dissection and | © : | 
classification of each month's invoices in the tabulated | August Ist 
form described by Fig. 86. The columnar totals are | 
verified with the aggregate total for the month, and | 


Fic, 88.—Sules Day Book. Size, 12én. by 19:0. 
SaLes RECORD FOR THE MONTH OF AUGUST, 1906, 


Drs. Motor Haulage and| 


3 : 7 * | Ledger Omnibus Company} 
posted to the debit side of the respective impersonal | folio Liiotted. High A 
accounts, the ledger folios being written underneath each | 2378 street, Bury. | 


amount for auditing purposes. 

In the above record it will be noticed that all return- | 
able packages are separated from actual purchases, with | 
the result that such items are brought under special 
notice, and any deferred returns periodically inquired 
into. Stores Purchases Account receives all supplies that 
will ultimately be issued to the factory in connection with 
additions and repairs to plant and estate. Such transfers 
from stores, being recorded in costs sheets, are entered in 
the E. E. and M. Transfer Journal in similar manner to 
the analysis described above, but on the form shown in 
Fig. 87. Carriage and cartage account is subdivided so 
us to indicate miscellaneous expenses incurred in this 
connection for the delivery of material received for manu- 
facturing purposes and for goods sold respectively. Such 
amounts as are clearly chargeable to specific jobs by the 
Costs Department are shown in this analysis charged to 
stores purchases as being the actual cost of the delivered | 
material. The principle herein involved is the reduction duns 
of recorded “ indirect ” expenses in preference to a swollen 
<7 of unallocated payments that would otherwise 
result. 

Plant and estate accounts.—One function of the E. EF. 
and M. Transfer Journal—Fig. 87—is referred to above, 
and the necessary link between the Costs Accounts and 
the Impersonal Ledger Accounts which this record effects 
is self-evident. It will be noticed that for the several 
monthly debits to plant, &c., there are corresponding 
credits of a threefold nature to the accounts of stores 
purchases, workmen's wages (productive), and profit and 
loss respectively, so as not to violate the principles of 
double-entry bookkeeping. The point herein raised, 
whereby Profit and Loss Account is relieved by the 
transfer from the cost records of work done in connection 


Your order 3154., 
OO. FO. | 
Our reference 316 590) 


To 2 class F motor 
omnibuses double 
deck, direct ‘| 
driven, flash gener- 
ator with new type 
burner fitted, built} 
to your specifica-| 
tion dated 2lst/ | 
March, 1906 (750 0 0.1500) 0 0 

To non-slipping at-| 
tachment on driv-; 
ing wheels. Extra! 3000) 60 0 0 








1560 0! 0 


) eee 

~ ; | 
2/415 County Borough of 
Bolton, Tramways| 
Department, Town 





classification of the same, in what is commonly described 
as a sales day book. The essential features of the entries 
will be understood on reference to Fig. 88, and in entering 
up this record, of which the invoice sent to the purchaser 
is a fair copy, the clerk makes reference to his copies of 
office order and despatch advice note respectively, both 
of whichare endorsed with the day book folio upon which , 
the entries appear. Jn small factories there is a growing 
custom to use duplicate carbon-copying books as a com- 
bined day book and invoice. The customer’s form of 
invoice in such a case is written in ink and perforated to | 
facilitate removal, the carbon copy being retained for | 
office reference. The effect of this practice is to remove | 
the necessity for transcription, with the liability of errors 
in copying, resulting in a reduction of clerical routine, and 








* No, XI. commenced July 27th. 





Statements.—It is.a custom universally adopted to 
make monthly copies of the various accounts in the 


| debtors’ ledger, and to furnish each customer with a 


statement showing his position with the company, 
Such statements are, per se, a silent demand for payment, 


| and as any balance outstanding from a previous month is 


shown over the amounts of current invoices rendered in 
the ordinary course, as also any allowances, part pay- 


| ments, &c., the debtor is enabled to verify his books with 


those of the company, and to correct any errors that may 
arise on either side. Such monthly statements of 
account are in substance merely copies of the ledger 
accounts, and it is not, therefore, necessary to reproduce 
their form. 

Credit notes.—For all returns of a bond fide character, 
allowances and concessions in price, &c., it is customary 
to use a special form closely resembling the form 
of invoice, but distinguished therefrom by printing 
in red. These notes of credit, which are sent to 
the customer in cancelment of any invoices covering 
the charges for such returnable goods, «c., are copied 
from a returns day book, the entries in which are 
of somewhat similar form to those of the sales day book, 
and are obtained from data supplied by the receiving 
clerk, and, in the case of special allowances, from the 
accountant personally. In a corresponding manner with 


| stores purchases, there is a record of sales shown in the 


impersonal ledger, forming, with that of the debtors’ 
ledger, a double entry. This record is in the form of 
monthly totals, with a tabulated dissection of the various 
classes of sales, if circumstances call for such a classifica- 
tion, the name of the month and the day book folio being 
allied to the respective amounts. 

Debtors’ and creditors’ balances.—Following the work 
of posting the personal ledgers from suppliers’ invoices 


Fic. 89.—Personal Ledger Balances Book. Size, Foolscap. 


Debtors’ ) as : : sa 
Creditors’ f LEDGER MONTHLY BALANCES. 
Ledger, Name of Remarks October. | November December, 


folio account. 





and sales day book respectively, it is usual for the ledger 


| clerk to prepare a list of each month’s debtor and creditor 


accounts in alphabetical order from the two ledgers 
already described. This record of monthly balances is 
contained in foolscap books, and is in the form described 
by Fig. 89, and as the columnar rulings in the two books 
are identical the distinction between them is indicated 
by the printed heading of the pages. They are for the 
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guidance of the cashier, whose duty it is to see to the 
payment of the two classes of accounts under the instruc- 
tions of the directors. The routine involved in the dis- 
charge of this duty is referred to fully in the section 
dealing with questions of finance. 

Goods sent “on approval” or “on loan.”—It is abso- 
lutely necessary that goods transferred from stock shall be 
placed on record for obvious reasons, and in the case of 
supplies delivered “on loan” or “on approval,” there 
should be due recognition of this principle, so that the 
transactions shall not be lost sight of. It is a frequent 
occurrence that, to assist a customer who is overtaken 
by an unfortunate breakdown, and enable him to retain 
the use of his car, spare parts are supplied for his 
temporary use pending the repair of the broken or worn- 
out parts. Strictly speaking, they cannot be allowed to 
swell the record of sales by being entered in the sales day 
book, and the stock transfer is best recorded in a special 
day book for such transactious, wherein they are entered 
at a stock value for inventory purposes, and their 
subsequent return duly noted. The practice entirely 
removes any possibility of misunderstanding and keeps 
such suspensory matters, often of considerable monetary 
value, constantly under review. 








MACHINE TOOL DESIGN. 
By Professor J, T. Nicotson, D.Se., M. Inst. C.E., and 
Mr. DEMPSTER SMITH. 
No. XXI.* 

Tue formulz for the design of teeth— Nos. 10 and 11 of 
Pen vN PS 
80,000 4800 6 
which a proper variation is made in the width of the 
tooth to allow for the more severe conditions in regard to 
wear to which gears running at high speeds of revolution 
are subjected, do not give the best results when the 
speed of revolution is low. This was pointed out in our 
last article, but the matter may be further elucidated as 


last article, XX.—viz., b = ,and p= 


follows. We may eliminate P from (10) and (11), writing— 


_ 80,000 b _ 


Pp 4800 x pb 


N  igidibs 
80,000 16°7 ‘ 
——— = =e eee (1 

4800 4 N iN 

From this we see (1) that if N be equal to 16°72, say, 280 

revolutions per minute, the pitch will be lin., irrespective 

of the value of P; (2) the pitch will be greater than lin. 
if N be less than 280, no matter how small P may be; 

(3) the pitch will be finer than lin. if N be greater than 

280, no matter how great P may be. 

The paradoxical result of (2) simply means that our 
formula (10) gives widths of teeth for low speeds which 
are unsuitably small, and that the pitch must be corre- 
spondingly coarse to make up for that. Obviously, the 
finer the pitch consistent with strength, the more 
smoothly will the gears run, and, in order to secure the 
requisite fineness of pitch for low speeds, it will be better 
to limit the range of speed within which (10) and (11) are 
applicable without modification. 

Let 280 revolutions per minute be the “critical” speed, 
and let the actual speed in any given example be N 
n X 280. Then in (12) we have 

16°7 1 


orp = 


VN 280 YN’ (18) 
Ries . x 280n _ Pn : 
80,000 285 

> FF 
ae 
If }/p is to be never less than 3, then 


285 x 3 = Pn'%, 


(14) 


(15) 


Therefore 


or P =. (16) 


er = “ if Ne . (16a) 
285, and b/p will 
less than ) 
equal to 


In particular, if N = 280, p = 1, b 
{ lJessthan | 
equal to 
or 
| greater than } 

855 |b. 

If, then, in any instance N is less than 280, we shall do 
q > 

VN P at obtain 

4800 b 
y= vN P or p= VN P 
# 4800 3p’ I 14,400 ° 

4s our working formula for determining the value of the 

pitch. This will always give a suitably fine pitch for 

gears which have relatively low speeds of revolution, and 

the width will be three times the pitch. 

We may exemplify the use of the above formule by 
considering the design of first motion pinions for lathes 
with cones mounted on the spindle. 

As we have more than once already pointed out, lathes 
of this type for high-speed or “compromise” purposes 
ought never to be made of more than 10in. centres, as 
otherwise the power they really need can only be supplied 
by making the belts extravagantly wide. We shall, 
therefore, limit the calculation to lathes of 6in., 9in., and 
12in. centres. 

The load on the teeth.—We shall take the load on the 
teeth to be that which will transmit the power required 


be - 


-3, according as P is - oa 
\ greater than} 


well to put 6 = 3p in the formula p 


. (17) 


: : h? : 
for taking the standard area of cut {| —— square inches 

6400 
at its proper cutting speed, say, for a compromise lathe, 


viz., t= 


2 


+ 15—Article X., equation (44). 





( 


* No. XX. appeared June 8th, 








The required cutting horse-power is (vide Article X., 
Table XIX.) C.H.P.omp. = 4 + — 
v 
We have for h = 6in. 9in. 12in. 
CHP=4:7 5:5 66 
Speed of revolution of the first motion pinion—We 
shall take it that the pinion runs, when transmitting the 
above required horse-power, at the highest speed of the 
cone, which in this design of lathe is also the highest 
O75: 
speed of the spindle. This—by Art. X.—is Ny = lied 


and for /: = 6in. Qin. 12in. 
we get N = 460 306 230 revolutions per minute. 
If P is the load on the pinion at its pitch circle of 
diameter, d inches, we must have— 

PX 5 aN = 88,0000. HP, 


_ 12 x 83,000 C. LP. 


ee 33,000 ¢ C. HP. 


. aN dN 
From practical experience we find—see Fig. 85—that 


= 126,050 x 


Variaticn of pitch & diameter of ist4279 
motion pinions with height of centres. 
Cone on spindie 
@ lst motion O27% motion 





Diameter (inches.) 








Pitch (inches) 





Height of centres in inches.) 


Fig. 85 


when the spindle is not hollow the relation between size 
of lathe and diameter of first motion pinion is 


t=34 4; 


so that for h 6in. 
we have d 3hin. 
Hence r 370 
and, as above, N 460 

2 PN ms 
From formula (10) b = 30.000 = 2°13in. 
‘ ) 

om VN I 


9in. l2in. 
4hin. Sin. 
960 725 
306 230 


and from (11) in. O'95in. 1°14in: 
12in. 


1°82 


h= G6in. Qin. 
which gives for bon 2°25 
iP 
Better proportions would be secured in this case—at all 
events for the 12in. lathe —by taking 6 = 3p and using 
foal 
~ 14,400’ 
and we should then obtain p = ‘75 
6 = 2°25 


the formula p? 


83 “89 
25 27 

bp= 38 3 3 
These pinions are intended to be of cast iron, machine 
cut, and their proportions may be compared with those 
plotted on Fig. 85, which are obtained from practice for 
compromise and high-speed lathes. 

Another method.—We may, on the other hand, decide 
to make these pinions of equal strength with the belts for 
compromise lathes in Article XI., plotted in Fig. 31. We 
have therefrom B = } (hk + 3) 
=j$h+1 

h = 6in. 
B = 3in. 


12in, 
5in. 
120 lb. per in. 
600 


9in. 
4in. 


for 

a belt width 
which at 120 120 
gives a pull of 360 480 
Large cone-step diameter (2/) 12in. 18in. 


Pinion diameter (2 + =) 


24in. 


3}in, 44in. din, 


The load on the pinion teeth will be greater than that on 


the belt in the same proportion as the diameter of the 
largest cone step is greater than that of the first motion 
pinion. Hence these loads are :— 
Yor h = 6in. in. 12in, 
P = 1235 1920 2880 
Now, the speeds at which the pinions transmit these 
loads are known, being the slowest speed at which the 
cone runs. These speeds are at once obtained from 
Table XXII. by the formula = ny = 60 V1, where V; is 


the belt speed when running on the largest step of the 
720 Vi = 229°5 vi ; 
wA 


lathe cone. Hence nj'= 
= 6in. 9in. 12in. 
7 7 foot-seconds (two 


Therefore for h 
Wace 7 ( ‘ 
back gears) 


with 





| speed of the cone, i.¢., my 


2°14in. 2-O8in. | 





18 
89 


24 
67 


A= 12 
Ny = 134 


and 


we obtain revolutions 


j per 
minute. 


All these speeds are below the “critical” speed (280) 
discussed above, so that we may preferably use the 


— Vee 
formula p? = 14,400 
three times their breadth. 
lathe— 


2 os oat < 
P 14,400 
for the Yin, lathe— 
>» ¥89 x 1920 Re nee Z 
p=- <n 1:26, p = 1125, b = 33; 
and for the 12in.— 
67 x 2880 
p= 
14,400 


Tabulating the final results of the two methods, we 
have :— 


, Which takes the width of the teeth 


We thus obtain for the 6in, 


v134 x 1235 


= *99;:p == lin., 6 = ‘8in.; 


1°685, p = 1°28, b = 38°84, 


For h = 
2 : 
fo .. tie I= 
Pinions capable of U 
transmittingC.H.P.} , 
at the maximum 
cone speed 


Cast iron 
» machine 
cut. 


, P = 
Pinions capable of | ’” ~ 
transmitting C. H.P. | L 
at the lowest cone : 
|, p= 





speed 


Cone off spindle——We may next consider lathes in 
which the cone is mounted on a backshaft and geared up 
from the spindle by a pair of wheels of ratio R, = kh 
(comp. XI.), 


Speed of rotation.—This may be taken at the highest 


N, Ree 
, h 


= 


Vh, or N = 


| 2750. 


Vik The power to be transmitted is, as before, 


h? 
» H.P. = 4 . 
C.H + 55 


Variation of pitch & diameter of /$¢ & 272 
motion pinions with height of centres. 
Cone off spindle 
@ /* motion pinions O 2°9 motion pinions 





° 


Diameter(iaches) 

















a 





\% 
i 


























Pitch(inches) 














+ 
| 
| 

_— 
| 
| 


54 60 66 


| | 
48 24 30 36 42 48 
HeightcF centres (in inches) 


Fig. 86 





Load on the teeth.—If d be the diameter of the pinion, 
we find from practical data that 


imix ; (vide Fig. 86), 
then, as before, we must have 
12 x 33,000 C. H.P. ines eee 
> — En mceaaeecaeees eS See P 
E wradN 1a 06 dN 
18 24 36 {8 60 


6 


459 O07) 356 


is 
46 


648 562 
60 72 

69-4 YS 

2230 3310 
356 324 
in. in. 
10 13 


18 at 36 
9-82 14-4 27-65 
324 483 956 1570 
648 562 460 100 
in. in. in. in. 
26 35 65 7-8 
in. 
1:0 


13 


in. 


0-9 


in. in. in. 
0-68 0-78 0-84 
3+3 6-15 7 93 11 
From this table we see that formulw (10) and (11) give 


wheels which are of impracticable width when the loads 
are high, even although the speeds are above the critical 


in. in. 

NV = 0-59 0-66 
4800 / 

b P = 


3-94 
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value. It would appear best to use the formule by fixing 
the ratio of b/p preliminarily, say :— 





JN P 


hte : : 
._” — 5 for pitches lessthan lin. ... ..._ ... 2=— 

‘= oe w= 24,000 
= 4 for pitches from lin, to 1-din, ... P= AN P 
19,200 
= 3 for pitches from lin. to2in. ... .. | P= M100 

ig 
= 2h for pitches above 2in. ... ... 1... P= 


/ “ 
The formula of the form p? = va then takes values as 


s 
shown above. 

We then obtain the following values for the pitches of 
the first motion pinions under discussion :— 


For lathes withk = 12 18 2 36 48 60 72 





; (p= 5 6 7 *93 — ~_ 
Taking b/p = 9 


lo ='3-0/ 3-6! 4.2! 5-4 a 





[p= as ben 14 134; — 

Taking b/p = 4 
sits lo =| - 4 5-2 6-0 -- 
Wee. (p= +63 -76 +9 1-2 1-5 1-71 2-04 


Taking bp = 35 
(o= 1-9 22-7 3-6 4.5 | 5-1 6-12 


If we adhere to 6/p = 3 throughout—last lines of table— 
we obtain the linear law p = °4 + °0223 h for the rela- 
tion between the pitch of the first motion pinion teeth 
and the height of centres, for lathes with cone off spindle. 
If we use the formula given in our article XIX., viz., 
oo MP JNP 
? = 10,000e 20,000 
values of p and b :— 


(e = 2),* we ovta'n the follcwing 




















k=| 12 | 18 | 2% | 8 | 48 | € ! 72 
p= 276 412 | -873 1-08 1-57 21  8-0 
bate =| 2ilasz} 3 | 4] 5 158] 7 
bp =| 7-6 62 | 52) 4 | 8-2 2-76 | 2-93 


These results give too fine a pitch for the smaller and 
too coarse a pitch for the larger sizes. 
On the whole, we are disposed to recommend the use 
of the formula 
rp 
p? = ANI 
14,400 
for obtaining the pitch of a cast iron machine-cut pinion 
running at N revolutions per minute, which is to transmit 
P pounds of load. The width will then be three times the 
pitch. Some small saving may be secured by increasing 
the proportion of width to pitch for pitches below lin., 
and a correspondingly greater durability secured; but it 
may be pointed out that, if a considerable amount of 
wear is to be allowed before the pinion is discarded, a 
larger amount of thinning may be permitted if the pitch 


: is initially not too fine. 


Second motion pinions.—After the proportions of the 
first motion spur and pinion have been found, it is a 
simple matter to obtain those for the second motion and 
subsequent pinions. If P,, N,, d,, and p,; be the load, 
revolutions, diameter, and pitch of the first, P., N,, dz, and 
Py be those of the second motion pinions, then, since— 
neglecting friction—the work done by each pinion is the 
same, we have rd, N, P; = 7d, N. P.; and if we take 
the diameters of both pinions the same, or d; = d., we 
get— 

Py Ny = PN, 
Let the ratio of the speeds of the first and second 


motion pinion shafts, 1.e., - =g. Then P, N, = P, N,/g, 
Ne 
or P, =g9 P,. 
Now, if we have determined p,; by the formula recom- 


JN, P, 





mended above, p;2? = 14,400 (for b/p = 8), we may 
obtain p, at once as follows :— 
p2 = a/Ng Ps = RAT g Py as V9 VN P, = ig p 2 
14,400 - /g x 14,400 14,400 ease 
or P, = Pi; 


eg. lathe of 36in. centres, cone off spindle, as above, 

: (460 x 956 : a 

z= N = “2, 1 = 3 
Pr 14,400” hence p; 12. Suppose N, 

-g; then 1/3 = 1°32; so that p, = 1°32 x p, = 1°32 
xX 1°2 = 1°58in. 

The width of the second motion pinion teeth would, of 
course, be 3 X 1°58 = 4°75in. 

According to Lasche’s formula— 

ete 2 
40,000 e 80,000 

we should have , = b:, since P, N, = Ps Ny; that is, if 
all the "vaypes are to be equally durable, they should all 
have the same width, and the ratio p = b/p should 
diminish for the larger and slower-speeded wheels. If it 
Hs required to follow this rule, we may proceed as 
follows :— 


(when e = 2), 





* Mr. Robert A. Bruce has kindly pointed ont to us that the values 
given by the expression ¢ = B von in Article XIX. for the ratio of 
= 


arc of contact to pitch are excessive for the ordinary heights of teeth 
used in practice. We find on looking into the matter that Mr. Bruce's 
criticism is just, and that 8 = -55 instead of 8 = ‘7 will give results 
which are more nearly correct. 


Let p; = b,/p,; then, as before, we find p,? = ANi Pi 
4800 Pi 
hae 2 — J/NeP, IN, P, 
Now eo = ee oz NS E28 
- 4800 p,’  ?* ~ 4800 8,’ 
but by = by = py py, .*. Po = n/No Pos 


~ 4800 p; p,’ 
IN, g Py lg JN, P. 'g 
Or p» - oft a = SN ee en | ; 
4800 ./9 pi ~y pr 4800 p, py Pi NI Ps 
that is, to maintain the same breadth throughout a series 
of pinions, the pitches must follow the law— 
Pa= NI Pw 
e.g., for the 36in. lathe above, we should have, with 
p1 = 8, p; = 1°2in. as before, and with gy = N,/N, = 3, 
P2 = /3 X 1°2 = 2°08in. So that we should have for 
this 36in. lathe—cone off— 
First motion pinion, diameter = 8in., pitch = 1:2in., 
breadth = 3°6in. 
Second motion pinion, diameter = 8in., pitch = 
2°O8in., breadth = 3°6in. 








BRITISH FIRE APPLIANCES. 
No, III.* 

We have alluded to the difference of opinion as to the 
relative value of the horse-drawn and self-propelled fire 
engine. The controversy, if such it may be called, is still 
so far from being solved that it may be taken as being a 
permanency. In other words, whavever may be in store 


centre of the frame, with a large hose box, forming seats 
for driver and men in front, and the boiler, water tanks, 
&c., are at the rear. The chemical cylinder is carried in 
an iron casing over the front axle, and enclosed between 
the two oil fuel tanks. The boiler is of Merryweather’s 
type, as illustrated in Fig. 2. The machinery consists of a 
pair of inverted steam cylinders supported by four turned 
columns on a steel motion plate, which is bolted to 
stretchers across the side frames of the carriage. The 
pumps are likewise suspended from the same plate, in a 
direct line with the cylinders. The motion between 
steam and water pistons is transmitted direct, the steam 
piston-rods driving a two-throw crank shaft by means of 
connecting rods, two steel rods bolted to the crossheads 
and placed diagonally being used with coned unions 
and nuts to connect to the pump rods. By this arrange- 
ment the countershaft may be driven for propelling 
the machine along the road without driving the 
pumps. The slide valve gear is of the ordinary type, 
driven by excentrics on the crank-shaft, and a link-motion 
reversing gear is fitted. Asteam valve witha hand wheel 
is fitted to control the supply from the boiler,and below this 
is a sliding steam valve worked by rod and lever from the 
| driver’s seat. The reversing gear and cylinder drain 

cocks are controlled by the driver in the same way. The 
| crank-shaft is carried in journals bolted under the motion 
| plate, and is forged solid with the excentrics in one piece 

of steel. An excentric at one end is used to drive the 
feed-pump for supplying the boiler, and the other end is 
fitted with a sliding spur pinion for driving the propelling 
| gear. The pump is of gun-metal in one casting, and has 
| two barrels, each barrel being double-acting, the valve 
chambers being in the centre. The latter are covered by 


























Fig. S—M=RRYWEATHER’S FIRE KING 


in the far future, the immmediate future is by no means 
going to see the extinction of the horse-drawn engine. 
Indeed, we should say that quite as many engines of this 
type are being made as mechanically-propelled vehicles. 
Hence we propose to give typical examples of both 
classes of engine. 

Merryweather’s steam motor fire engine, called the 


one plate bolted on, and this plate carries the valve for 
the by-pass, the use of which enables part of the delivery 
water to be returned to the suction chamber when work- 
ing with a small supply. The valves, which are all 
exposed by removal of this cover, are of dise form, made 
of solid rubber, and are mounted on gratings in the 
suction and delivery chambers by means of copper studs. 
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Fig. 10- MERRYWEATHER’S HORSE-DRAWN FIRE ENGINE 


Fire King, is fitted with fire pumps and a chemical 
cylinder. The length of machine over all is 18ft. 6in., 
the greatest width 6ft. 6in., and the height to top of 
funnel 8ft. 10}in. The wheel base is short, being only 
7ft. 9in., making the machine very handy to steer. The 
wheel gauge is 5ft. 2in. As will be seen from the illus- 
trations, Figs. 9 and 11, the machinery is placed in the 
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Gun-metal guards are fitted and limit the lift of the 
valves. Copper air vessels are fitted to the suction inlet 
and delivery outlet, to enable steady jets to be thrown. 
| The steam cylinders are Sin. diameter, the pumps 6in. 
diameter, and the stroke is 5in. The capacity of the two 
pumps is 1°98 gallons per revolution, the engine’s delivery 
| being 500 gallons per minute. The horse-power of the 
' boiler is given as 50. and the machine is said to travel 
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| 
at a speed up to 40 miles per hour on the level, and} We refer at greater length 


easily to climb gradients of one in six fully loaded. Two 


50-gallon tanks for feed-water are carried, mounted on the | 


frame, one at each side of boiler, and these are connected 
to the main pumps, ball valves being fitted so that while the 
pumps are at work, the tanks are kept filled. On the top 
of each tank is a brass funnel, with a copper strainer for 
filling by means of buckets or hose. The feed pump and 


injector both take their supply from these tanks, or can | 
to the road wheel spokes with circular gun-metal brackets 


draw from independent sources should the engine be pump- 
ing water unfit for use in the boiler. A large mahogany 


| 


| sliding pinion on the engine crank shaft. 


] 
later on to chemical cylinders | 
and engines. 

The propelling gear of the motor consists of a counter- | 
shaft driven by a spur wheel, which gears with the 
On the 


| countershaft is fitted the differential gear, and at each 


end of this shaft is fitted a sprocket wheel, from which a | 
steel roller chain conveys motion to the corresponding rear 
wheel. The chain rings on the rear wheel are attached | 


fastened by means of bolts going through each spoke. 



































Messrs. Merryweathers. The engine is of the type called 
by its makers the “ Greenwich Gem,” and it is made in 
several sizes, capable of delivering from 200 to 500 
gallons of water per minute. The actual engine illus. 
trated is designed to deliver 400 gallons of water per 
minute. Its overall dimensions are II1ft. Qin. long, 
5ft. 8in. wide, and height to top of funnel 7ft. 8}in. [ts 
weight without water or fuel, but with all equipment on 
board, is 39 cwt. The frame consists of two parallel bars 
of angle steel, with strong cross-stretchers. The 
machinery and boiler are mounted between the two rear 
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hose-box is fitted in front of the machinery, and carries over 
2000ft. of delivery hose in 100ft. lengths, as well as stand- 
pipes, branch pipes, and other gear. Under this box are 
placed two 35-gallon iron tanks for petroleum for fuel. 
Filling plugs are fitted, and copper pipes, with valves, are 
provided for supplying the burner withoil. Between the 
oil tanks is placed a copper cylinder of a capacity of 
60 gallons for supplying the chemical jet. This cylinder is 
provided with a large screw for inserting charges, the acid 
bottle being carried in a cradle and sealed by a lead capsule. 
A rotary mixer is fitted with a cam arrangement for 
puncturing the capsule on acid bottle when it is desired 
to mix the charge. The cylinder is kept filled with a 


Fig. 11—-MERRYWEATHER’S FIRE KING 


These brackets also form the drums for the expanding 
band brakes. A band brake, worked by the driver's foot 
lever, is fitted on the differential box, and two expanding 
brakes worked by the driver’s hand lever and provided with 
compensating action, are fitted to the rear wheels as 
stated above. In case of emergency, of course, the steam 
engine can be reversed. The steering gear consists of a 
vertical column and hand wheel, with irreversible screw 
and ball-and-socket joint to a rod connected to the fork 
joints on road wheels. The supply of feed-water is said 
to be sufficient for a run of from eight to ten miles, and 
the fuel carried is said to be sufficient to maintain full 
pressure in the boiler for about three hours’ pumping. 











| shaft is two-throw, and is forged in one piece. 


wheels, and a box capable of holding 1000ft. of hose and 
implements, with the driver’s seat and footboard, is fitted 
in front; the box also forming seats for the firemen. The 
boiler is of the firm’s ordinary type. Its fire-door is 
placed at the rear, underneath the engine. The latter 
has two inverted steam cylinders, S}in. diameter 
and 4in. stroke, which drive a pair of double-acting 
gun-metal pumps 6in. diameter. The steam and water 
pistons are at opposite ends of the same piston-rods, so 
that the power is transmitted direct. A crank shaft is, 
however, provided to work the slide valves by means of 
excentrics. The two main pumps with their valve 
chambers are made in one gun-metal casting, and all the 
valves can be got at by removing one cover. The bear 
ings for the crank shaft are on the pump casting, and 
turned steel columns are fitted between the steam 
cylinders and the pumps. There is no main steam pipe 
proper, an extension of the steam chest being bolted 
directly on to the top of the boiler. The suction hose is 
carried fixed to either of the two suction inlets, which 
are placed on either side, and is supported by brackets 
arranged round the frame. There are two delivery 
outlets, each with a separate valve, and two copper air 
vessels are fitted, one on the suction and one on the 
delivery side. A by-pass and valve are provided between 
the suction and delivery passages, and by the use of this 
arrangement the engine will readily start against a head 
of water in the hose, either due to a lift or a long line, 
and should the water supply be limited, by slightly open- 
ing the by-pass valve a steady jet is maintained, and 
the engine will run with greater freedom. The crank 
The slide 
valves are of the usual type, and the feed pump, which 
can take its supply from the main pumps. or from 


| a separate source, is driven direct from one crosshead. 
| The pump rods, where they enter the pump cylinders, 


| Westminster. 


are cased in brass, and the valves are of the rubber disc 
form. 





THE IRON AND STEEL INSTITUTE. 


A MEETING of the American Institute of Mining Engi- 
neers was held on Wednesday morning, the 25th ult., at 
the Institution of Civil Engineers, Great George-street, 
The president, Captain Hunt, delivered 
his presidential address, which we give in full :— 

While the actual dates of the organisation of the American 
Institute of Mining Engineers and the introduction into America 


| of the Bessemer process were not exactly identical, at the same 
| time they were so close together that their histories have run 


| largely parallel. 


Fig. 12- MERRYWEATHER'S HORSE-DRAWN FIRE ENGINE 


strong solution of bicarbonate of soda, and is connected 
by a copper pipe with a hydraulic hose reel placed on top 
of hose-box. Overflow, delivery, and filling valves, with 
connection for a hose from the street hydrant, are fitted 
to the cylinder. The hose reel carries 180ft. of special 
non-collapsible rubber hose connected to the reel so that 
the chemical fluid can flow through with all or any part 
of the hose coiled. A branch pipe with shut-off nozzle 
is fitted, so that, on arrival at the fire, the branch man 
has only to carry the pipe into the burning building and 
turn on the tap instantly to have a jet of fluid charged 
with carbonic acid gas at his command. The pressure 
on the chemical jet is about 150 lb. per square inch. | 


Therefore it seems to me to be fitting, upon the 
occasion of our holding this meeting in England, the birth-place 
of the Bessemer process, to give some account of its progress in 


| America, 


The actual weight of one of these machines, fitted with 
its chemical cylinder charged with 60 gallons of fluid, 
the water and fuel tanks filled, and all gear on board, is 
86 cwt. 3 qr. (4 tons 6 ewt. 3 qr.). A 15ft. length of 
suction hose is carried attached to the inlet, with a 
strainer connected ready for use. The hose may be | 
attached so as to work from either side of the engine. 
When desired, twin tyres to prevent slipping can be fitted to 
the rear wheels, and the latest engine which the firm have 
now in hand for the London Fire Brigade is to be fitted 
in this manner, and will also be provided with a powerful 
steam brake, in addition to those already alluded to. 
Figs. 10 and 12 show the horse-drawn engine made by 


| venture, and 
| clearly defined than in relation to the iron and steel industry. — 
frequently has it seemed as though the summit of all possible 


| the case in America. 


Unless inspiration is vouchsafed, prophecy is a very dangerous 
wrobably in no sphere has that danger been more 
So 


achievements had been reached that the most astute minds have 
ventured to assert this conclusion. Again, physical conditions have 


| apparently been so clearly unalterable that deductions as to the 


possible and impossible have seemed safe. This has been notably 
It will be recalled that in the seventies a 
distinguished iron metallurgist, and a gentleman whom it has been 


| the pride of both hemispheres to honour, visited America, and 


carefully studied the iron and steel situation, with the result that 
he unhesitatingly proclaimed that the development of her possible 
production of iron and influence in the markets of the world were 
plainly limited by geographical conditions to such an extent that 
the Old World need not fear her rivalry. When this prophecy was 
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made it seemed to be absolutel logical, and based upon con- 
ditions which could not be altered or overcome, Indeed, he gave 
actual figures showing that the transportation distances were so 
yreat over which it would be necessary to bring iron ore and the 
fuel to smelt it to a common point, and then, after its reduction, 
the transportation of the products to market, would again cover 
such distances that it was impossible for ful ec cial 
competition to be created. At that time, the statement that the 
total transportation of a ton of ore over about one hundred miles 
of railway and eight hundred of water, including the handling 
necessary, not only on to cars, but again to load and unload 
to and from ships, would be regularly performed at a cost 
not exceeding 1-40 dol. a ton, and that with about 1-00 dol. 
a ton added to that, or, in all, say, 2-40 dols., the ton of 
iron ore would be placed at the then and now very centre of the 
American iron industry, would have been received as the wildest 
junacy. That has all been accomplished, and instead of having 
brought disastrous results to the transportation interests, it has, 
on the contrary, yielded such profits that they have been built up 
to colossal ae gaye And the finished product can be placed 
at the seaboard for foreign markets at transportation cost little, 
if any, greater than is required for internal transportation in 
many European countries, 

These low-carrying charges have been co-relative with a 

tremendous ore development in the Lake Superior region, which 
has steadily increased until in 1905 there were taken from there 
34,353,456 gross tons. While there still remain many proved 
millions of tons of ore, it is recognised that such a production 
cannot be indefinitely maintained. This condition is leading to 
increased interest being taken in the other ore sections, some 
of which, while well known, have been unworked, either because 
of situation, or the comparative low iron percentage of the ore. 
The mineral resources of the Southern States impressed Sir 
Lowthian Bell, when he was investigating iron conditions, and he 
predicted a prosperous future in that region. For some years it 
seemed as though such hopes were doomed to disappointment. 
But there is no longer any doubt of the wisdom of the prediction. 
In 1880 the pig iron production of all the Southern States was 
387,000 gross tons. In 1905 it was about 3,100,000 gross tons. 
At the same time, it has not been in iron alone that the South has 
grown during the past twenty-five years. In 1880 there was 
invested in cotton mills 21,000,000 dols.; in 1905 it had increased 
to 225,000,000 dols. During the same period the capital invested 
in the Southern States in all kinds of manufacturing increased 
from 257,000,000 dols. to 1,500,000,000 dols. 

As might be expected, with this great revolution in cost of 
transportation, there has also come a revolution in selling prices. 

While the political policy of the United States has tended to 
maintain a higher range of prices than would have probably pre- 
vailed under other conditions, at the same time, it is true that 
during a time of severe business depression steel rails were made 
from ore miued at the head of Lake Superior, smelted with coke 
from Pennsylvaniacoal, transported about 500 miles to Chicago, and 
there sold and delivered at 15-00 dols. per gross ton, and at that 
price, under the then existing conditions, were within the cost of 
manufacture. 

It is most earnestly to be hoped that such times may not return, 
but if, under pressure, that could be accomplished some years ago, 
there is no reason to suppose that, under similar stress, the history 
could not be repeated, I mention this incident merely as a matter 
of record. 

It will be recalled that the first heat of Bessemer steel made in 
America was produced in an experimental plant at Wyandotte, 
Mich., in the autumn of 1864, an that the first commercial rolling 
of steel rails was in the Cambria Iron Company’s mills at Johns- 
town, Pa., in August, 1867, from steel made by the Pennsylvania 
Steel Company, at Steelton, Pa. The development of the business 
was very rapid, but not always attended with profitable results. 

In June, 1876, there were ten rail mills in operation and an 
eleventh nearly ready to start. At that time one Bessemer com- 
pany had already gone to the wall. One of these ten companies, 
as well as the eleventh, and their works, have absolutely gone out 
of existence. In fact, but five of them are now making rails. One 
of these has but a limited production in that department, and the 
other four are making their rails in mills not then in existence, and 
in one case in a mill hundreds of miles away. It is also true that 
three of the then separate corporations have since been consoli- 
dated, under a new title, into one which, with its new mill, is 
enumerated in the existing five, and this mill is situated some 
tniles from the situation of either of the original ones. Two of the 
other companies, while actively at work in other lines, have ceased 
making raily, 

Since 1876, in addition to those already mentioned, seventeen 
corporations have erected mills to roll standard weight steel rails, 
thirteen from steel of their own manufacture, and four from pur- 
chased blooms. Seven of the steel producers are now making 
rails, two are on other product, and the remaining eight have gone 
out of exi:tence, so that there are now in the United States ten 
corporations, running thirteen rail mills. Of these, one company 
is rolling its rails from basic open-hearth steel, and another one 
from either that or Bessemer. I only refer to mills rolling rails of 
60 lb. and over per yard. 5 

Three of the companies are controlled by one parent corpora- 
tion ; three others by another, and two others by still another ; 
thus leaving two single and independent concerns. In addition, 
the building of another mill of large capacity to roll basic open- 
hearth rails, vith the required blast furnaces, steel furnaces, and 
town, is actively under way, this being done by one of the subsi- 
diary companies of the United States Steel Corporation. The con- 
templated expenditure will amount to some 50,000,000 dols. 

In 1876 Canada did not possess a steel rail mill of any kind. 
To-day there are two situated some 1500 miles apart ; one practi- 
cally on the shores of the Atlantic, and the other at the foot of 
Lake Superior. They naturally depend upon distinctly different 
sources for their supply of ore, fuel, &c. The eastern works are 
produsiag basic open-hearth rails from iron made in their own 
last furnaces from near-by ores and fuel. The western one is so 
far depending upon the Bessemer process, but has one basic open- 
hearth furnace about completed. As yet the ores used by it are 
from Lake Superior deposits situated in the United States, and the 
coal and coke are brought from the States of Ohio, Pennsylvania, 
and Virginia. That this is at all possible well illustrates how low 
transportation charges have been brought. One of the two blast 
furnaces of this establishment is run on American ores and Cana- 
dian charcoal, and is making a record production. Both works are 
operating successfully, and enjoying bounties from the Canadian 
Government, but as yet their production is not equal to the imme- 
diate demands of the Dominion. 

While few words have been required to tell of the various 
changes named above, the attendant incidents have been startling 
and the r2sults tremendous. In ten cases absolutely new com- 
munities have been organised, and these have grown to embrace 
thousands of people. In nine cases the then existing communities 
have been at least temporarily injured, but in no instance can 
such harm be compared to the other good. We have considered 
the existence and creation of plants—what has been the history of 
their production ? 

While I have not the actual tonnage of the rail production of 
the several works in the earlier days, I have some of the records 
of their ingot output, and as at that time rails were practically 
their only finished product, a comparative idea can be formed. 
Moreover, we do not know the total rail production of the country 
for the various years. 

In a paper presented to the American Institute of Mining 
Engineers in 1876, Vol. V. of the “Transactions,” in which my 
patriotism sought vent in words, I pointed out some of the salient 
Improvements in the mechanical details of American Bessemer 
plants, which had made possible the then great increase in their 
roduction, and rightfully credited the most of them to Alexander 
» Holley, while at the same time giving what seemed to me due 








credit to others who up to that time had been prominent in the 
business, 

It is a well-known matter of history that Mr. Holley was the 
first one to bring to America the emer process in what I may 
call an organised condition, and that after several years of legal 
skirmishing a consolidation of the patent interests involved was 
effected, following which the erection of works to make steel by 
that process was quite rapid, and with the exception of three 
Holley acted as consulting engineer during their constructions, 
and, in fact, during their subsequent operation, this connection 
lasting unt:l his death in 1882. Twoof the works with which he 
was not connected made disastrous financial failures, and while the 
other one was successful it never ranked with several of its rivals 
in the matter of volume of output. So it was that Alexander L. 
Holley’s personality was indelibly stamped upon American 
Bessemer steel making. Fortunately, his efforts were joined by 
those of a number of exceptionally capable men. The names of 
Holley, John Fritz, George Fritz, William R. Jones, Daniel N. 
Jones, and Robert Forsyth, furnish a galaxy of talent which 
makes it plain why America so soon forged to the front in Bessemer 
steel production. 

It will be recalled by the older of my foreign hearers, that in 
his capacity of consulting engineer to the American Bessemer 
manufacturers, Holley made at least yearly visits to Europe, 
where, largely by reason of his charming and lovable personality, 
he received free access to practically all steel works, and it was 
well understood by his hosts that he was seeking information to 
be used by his American clients. It was also known that, on the 
other hand, he was ready freely to give in return the best he had. 
Holley was peculiarly titted for this post. The information he 
gained by observation was not used in mere copying, but. rather 
served as a basis on which to bui'd. The freedom of his mind 
from prejudice was well shown by his position toward tke open- 
hearth processes, both acid and basic. Holley, in spite of his 
belief in and devotion to the Bessemer process, strongly urged 
upon his American clients the claims of the others ; and it is 
historical that on the occasion of one of the Institute’s meetings, 
when jokingly reminded by some of his Bessemer associates that 
it seemed strange for such advocacy to emanate from him, he 
replied: ‘‘ You may think me crazy, but I believe that some of 
you will live to see the open-hearth process attend the funeral of 
the American Bessemer.” The death has not yet occurred, and, 
alas! he and many of his listeners have passed away, but some 
still live, and know that some members of the American Bessemer 
family have at least begun to realise that the limitation of produc- 
tion by that process has been reached. 

In my paper, before mextioned, I called attention to the inven- 
tion by Mr. George Fritz, then chief engineer of the Cambria Iron 
Company, Johnstown, Pa., of the blooming mill in which to roll 
steel ingots to blooms, instead of reducing them by hammering, as 
had been the practice. This was first accomplished in 1867 on a 
modified rail train of rolls. Mr. Fritz built his first regular three- 
high blooming mill in 1871. This departure from the old practice, 
added to Holley’s modified converting plants, greatly helped to 
increase production. 

At the time of my Philadelphia paper, June, 1876, the Bessemer 
plant of the North Chicago Rolling Mill Company, built from 
Holley’s plans, and then under the charge of Mr. Robert Forsyth, 
held the record for a month’s production of ingots at 6457 gross 
tons. There were made in the whole United States during the 
year 1876 469,639 gross tons of Bessemer ingots, from which 
368,299 gross tons of rails were made, selling at an average 
price of 59-25 dols. per ton, with gold at 1-10-dols. 

There was a constant increase in the production until 1887, when 
that of ingots reached 2,936,035 tons, and rails 2,101,904 ; the 
latter sold at an average price of 37-08 dols. per ton, with cur- 
rency at par ; 1887 was a year of unparalleled railroad building 
in the United States, followed by a period of reaction, with the 
result that while the output of ingots kept up, that of rails fell off, 
and it was not until 1899 that the rail production again passed the 
two million-ton point. In that year there were turned out 7,586,354 
tons of Bessemer, and 2,947,316 tons of open-hearth ingots, and 
2,270,585 tons of rails, all of Bessemer steel, the latter selling for 
an average price of 28-12 dols. per ton. Following that year there 
was a continued increase in the output of open-hearth steel, while 
that of Bessemer remained more nearly constant,*until in 1905 
there was made 10,919,272 gross tons of Bessemer, 8,444,836 gross 
tons of open-hearth ingots, and 3,375,611 gross tons of rails, 
183,264 tons of which were of basic open-hearth steel. The rails 
were practically all sold at a uniform price of 28-00 dols. per ton, 
which has been the standard price since and including 1902. 

I have referred to the changes which have taken place in the 
organisations of steel companies, and the situation of their plants, 
and | have stated that the North Chicago Rolling Mill Company 
held the monthly record for product of Bessemer ingots in 1876. 
In 1882 this company built an entirely new Bessemer and rail plant 
at South Chicago, some fifteen miles away from its old one. The 
converting works were designed and erected by Mr. Robert 
Forsyth. In 1889 these works were included in the consolidation, 
forming the Illinois Steel Company. Later the North Chicago 
plant was dismantled. At first the new rail mill was a reversing 
one, but following its acquisition by the new company, Mr. Forsyth, 
who, after an interim of several years, then returned to the 
management, entirely remodelled it by putting in a three-high 
mill with automatic tables. There have been changes in the 
management and additions to the plant since then, but, funda- 
mentally, the converting works and mill are the same, and their 
record production is 91,424 gross tons of ingots, and 71,424 gross 
tons of rails in a month. All of these rails were rolled on one rail 
mill. It consists of three sets of rolls beside the blooming train, 
set in echelon, but making one mill, all the steel being reduced 
through the same passes in the rolls. 

In 1886 the rail mill of the Edgar Thomson Works had been 
doing great work, but it was being pressed in output by other 
mills, and Mr. Andrew Carnegie then, as on many other occasions, 
displayed his acute business acumen, and directed Captain Wm. 
R. Jones, manager of the works, to prepare plans for the very best 
rail mill he knew how to design. Captain Jones, in one of our 
many intimate talks, told me that some time afterwards Mr. 
Carnegie asked him how he was progressing with his plans, and, 
on his reporting, asked how much the mill would cost. The 
Captain replied that he could not then tell. Mr. Carnegie said, 
‘*Well, but we must place some limit on its cost!” Jones 
answered, ‘‘ You told me to design the — best mill in my 
power ; now if I am to be limited by the cost sheet in so doing I 
must give up the job.” Mr. Carnegie then asked, ‘‘ But if we 
build such a mill how much will you promise to increase its pro- 
duction over the present one, and how much per ton will you 
save?” Jones answered, ‘‘I will promise to double the output, 
and save 50 cents per ton.” ‘All right,” was the answer, 
‘go ahead, and do your best.” The new mill started in 1888, 
and all promises for it have been much more than fulfilled. Its 
record production of rails for a month is 61,033 gross tons. 
There are three sets of rolls in this mill, which are placed 
tandem. It has been strengthened since Capt. Jones’ death, but 
is practically his mill. The converting works, which were 
originally designed by A. L. Holley, afterwards altered and 
added to by Jones, and again by C. M. Schwab, have made 102 500 
oe tons of ingots in a month, all of which were bloomed in one 

looming mill. After the starting of the new mill, the original 
Edgar Thomson rail mill remained idle for several years. It was 
then remodelled, and used for the production of rails, mostly 
under 60 lb. per yard, and has been in practically constant opera- 
tion ever since. Within the last year another rail mill has been 
added to the plant, and one which is quite a departure in the 
business. It consists of two sets of 18in. rolls, placed tandem, and 
oqupred with automatic tables, the power for both rolls and 
tables being electric. It is intended to use this mill for the 








reduction of second quality rails of standard sections, made in the 














other mills, to lighter ones, but as yet it has been principally used 
for rolling small sectioned rails from billets. : ; 

Another notable happening in American rail making history 
was the consolidation of the Lackawanna Iron and Steel and the 
Scranton Steel Companies, both of which were located in Scranton, 
Pa, Following it the rail mill of the former company was aban- 
doned, all the work being given to the latter, which was of more 
recent construction, and was of the reversing type, and with one 
other constituted the only existing examples of such mills in 
America. The other one was built by Mr. A. J. Moxham, as 
president of the Johnson Company in 1888, near Johnstown, Pa., 
to roli steel girder street car rails. In 1894 this mill was removed 
to Lorain, Ohio, and is now operated by one of the subsidiary 
companies of the United States Steel Corporation. While its 
principal output is girder and other street car rails, a large tonnage 
of standard shapes is also produced. 

The Lackawanna Steel Company decided to abandon Scranton 
as a mannfacturing point, selecting a new locality at West Seneca, 
N.Y., on Lake Erie, near the city of Buffalo. In placing the rail 
mill in its new situation some changes were made, but the reversing 
one was retained. Rail rolling was resumed upon it in October, 
1903. 


It is somewhat remarkable that the reversing rail mills in 
America should have developed such a migratory disposition. 1 
am certain from personal knowledge that in neither case was it 
caused by unsatisfactory foundations. It is a matter of ‘record 
that when putting in the foundations at Scranton, Mr. W. W. 
Scranton, who built the works, made an innovation on American 
engineering practice, by using coacrete, instead of stone or brick, 
in his foundations, and with such complete success that the practice 
soon became general. 

I have mentioned the record tonnage of but two plants, because 
they have been the largest, and strikingly illustrate the great 
increase in American output. But al] the other American works 
are running splendidly. 

Among the mechanical improvements of the Bessemer convert- 
ing plants, which did much to increase their output, was the 
abandonment of the casting pit, and the adoption of the present 
practice of filling the moulds while standing on cars, which are 
immediately thereafter pulled outside of the converting works, 
and subsequently, when the steel has sufficiently cooled, the 
moulds are mechanically stripped from it, thus saving much 
manual labour and time; in fact, without this improvement in 
practice the present output would beimpossible. Holley’s shallow 
pit was the first step ; this, seemingly, the final one. I donot know 
which works first adopted the plan, but it will be found by reference 
to the Institute's “‘ Transactions,” Vol. XIII., that at its New 
York meeting, February, 1885, L. G. Laureau read a paper in 
which he proposed so casting and handling the steel. He called 
attention to the fact that both in England and on the Continent 
ingots were sometimes cast from a ladle into moulds placed on cars, 
and said :—‘‘I believe the solution of the problem lies in casting 
the ingots into moulds placed on cars so constructed that all sub- 
sequent operations, such as stripping and putting back into place, 
may be done automatically, or by easily handled machinery. . . . 
The pit and ingot cranes can be entirely suppressed, and all the 
operations of casting, cleaning, ladle-changing, &c., can take place 
on the general level.” But bis plan was to turn the filled moulds 
on their sides, and force the ingot out by a hydraulic plunger. 
Captain Jones subsequently adopted at the Edgar ‘Thomson 
Works that part of the proposed practice, but it was found that 
with the larger sectioned ingots which had come into use this 
hasty placing of them on their sides increased the prevalence of 
pipes, so it, as well as the use of horizontal heating furnaces, was 
abandoned. 

Another factor in increasing output was the use of metal direct 
from the blast furnaces. This not only added to product, but, at 
the same time, decreased cost by saving the expense of re-melting ; 
but it was not entirely successful until the mixer invented by 
Wm. R. Jones was adopted. The claim that the credit of this as 
an invention belonged to him was, after his death, bitterly fought, 
and the case carried to the United States Supreme Court, which 
decided in favour of his claim ; therefore it must be so considered. 
That he was the first to venture to accumulate 150 tons and over 
of molten metal in a refractory lined vessel, from which to be 
drawn as wanted and taken to the converters, has never been 
denied. 

The Edgar Thomson Works, then under his management, were 
running on direct metal, and experiencing the usual troubles 
incident to its use. In seeking for a way to eliminate them, he 
planned the mixer. This was soon after the works began the use 
of natural gas, and he expected to be compelled to rely upon heat 
from it to keep his iron sufficiently hot. He also thought it 
might be necessary to agitate the metal in the mixer, to ensure 
sufficiently uniform results, and so designed his apparatus. 
Neither procedure was found necessary. I have wondered if the 
use of natural gas had not been possible, would he have made the 
venture? Undoubtedly the invention would have come in time, 
but probably would have been much delayed. 

It is with some modest hesitation that I refer to the part which 
mechanical appliances at the rolls have performed in the great 
increase in steel rail output ; but without them it would have been 
impossible. Until March, 1884, all American rail mills were fed 
by the use of hooks and tongs, and three-high trains required 
from fifteen to seventeen men to operate them, for a production 
limited to 300 tons per turn of twelve hours. Numerous inventors 
had sought to accomplish this work by machinery which would be 
automatic in its action, but I believe until that time there had not 
been any actually built. Its possibility was discussed and pre- 
dicted, and, indeed, as I have recorded on another occasion, Holley 
said, in that spirit of prophetic jest so constant and so charming in 
him, ‘‘that the day would come when we would start a rail mill on 
Monday morning, and then go home after locking the doors, 
only returning each morning to count the rails that had been made 
during the preceding twenty-four hours, no other manual labour 
being necessary.” That point has not been reached, and, in fact, 
the output has become so rapid that, if the count were not kept as 
the rails are made, I fear the enumerator would never catch up. 
How Holley would revel in the knowledge of what is being accom- 
plished. He knew that rail-mill mechanism was possible, but for 
some incomprehensible reason the way did not open to his mind. 

In March, 1884, I introduced driven tables in front of the tinish- 
ing rolls of the rail train of the Albany and Rensselaer Iron and 
Steel Company, Troy, N.Y. They worked so well that I put an 
automatic arrangement in front of the roughing rolls. This was 
more particularly designed by Mr. Max M. Suppes, then the 
master mechanic of that department, and now general manager of 
the Lorain works of the United States Steel Company. Mr. Suppes 
rendered me valuable assistance during all my experiments. The 
last table was also successful. Soon after I placed tables on the 
catchers side of the train. 

Captain Wm. R. Jones at once advised his firm to secure 
authority, and apply the system to the Edgar Thomson Mill. This 
being done, he designed and put in an elaborate system of tables, 
some points of which he patented. He, Mr. Suppes, and inyself 
pooled our interests. and later nearly all of the steel companies of 
the country secured licences from us. The number of men neces- 
sary to operate the rolls was at once reduced from seventeen to five, 
and J have already given the figures covering the increased pro- 
duction. From 300 to 3000 tons per day is a far cry. 

Others took up the automatic table matter, and Mr. F. H. Treat, 
then mechanical engineer of the Joliet Steel Company, putin a set 
after his designs at their Joliet, Ill., mill. He was assisted in this 
by Mr. Charles Pettigrew, the company’s chief engineer. Mr. 
Wm. Clark, of Pittsburg, also developed a table system. As 
before stated, there have been great changes in the various com- 
panies’ mills, but the table designs are all based on the original 
schemes, 

I have mentioned by name but few persons, and the majority of 
those are either deceased or not now actively connected with steal 
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making. But this does not mean that all credit belongs only to 
those so named. Far from it! There has been, and is now, an 
army of workers, some of whom have reaped rich pecuniary 
rewards ; others are still in the hottest of the contlict—no doubt 
hoping for personal success and emoluments, but over and above 
all other considerations, giving their very best toward the success 
of their works. I cannot mention them all, and whom could I 
select ? 

It must be remembered that thes? men have improved and 
strengthened the plants which they manage, and with that and 
their administrative efforts, have come the great results. To be 
content with conditions as they found them would have been to 
such men impossible. 

Demand creates supply, therefore there would not have been 
the increased steel production in America if it had not been for 
the development and growth of the country ; and it is collaterally 
true that without the discovery and expansion of the making of 
Bessemer and other mild steels, that growth would have been 
impossible. While the present American railways with their 
equipment would be absolutely impossible with iron rails, it is also 
true that their development has necessitated a change in the 
characteristics of the steel rails used. In the early seventies, when 
steel rails began to replace iron ones, the section required was not 
over 60 lb. and more’generally 56 lb. to 58 Ib. to the yard, and the 
increased service obtained from them was regarded as wonderful. 
Sut, nevertheless, the wisdom of their use was not at once 
unanimously accepted. If I am not mistaken, one of the leading 
English technical journals for a long time warmly championed the 
continued use of iron rails. Naturally, the term steel carried 
with it an idea of hardness, and consequent brittleness, hence the 
fear of an all-steel rail. Much time and money were spent in 
unsuccessful experiments with iron rails having steel heads. These 
conditions led to making the steel rails of as soft a composition as 
could then be successfully accomplished. I have no doubt that 
had ferro-manganese been then known, the early rails would have 
been rolled from dead soft metal. Let this be as it may, it is 
true, that while the early steel rails were of very irregular chemical 
composition, the aim was to keep the carbon content not tv exceed 
0-30 per cent., and somewhat later, not over 0-40 per cent. 
Undoubtedly, owing largely to the care exercised in the physical 
treatment of the metal during the manufacture of the rails, most 
excellent results were obtained, and gradually familiarity with 
them dispelled the fear of breakage. And it was not long before 
railway officials realised that their use permitted increased loads 
and speed. Traffic demands and better financial conditions led to 
increasing the weight of the rail sections, and also the hardness of 
the metal in them, but the same cause: also led to heavier wheel 
loads of both engines and cars, and faster schedules. In many 
cases the results as to wear were not satisfactory, which led 
to a notable discussion which is recorded in the ‘‘ Transactions” of 
the Institute, Vol. XX. The advocacy of softer steel came from 
one of the leading railway systems of the country, ably presented 
by their chief chemist, then, as now, a distinguished member of 
the Institute. This resulted in a demand for lower carbon steel, 
which continued for several years. But the results were not as 
anticipated. The increase of wheel loads, total tonnage hauled, 
and speed of trains went on, and harder steel won the day, and 
has since been in universal use on American roads. But the 
enlargement of elements was not all on the side of the railways. 
The rail makers had also been busy, and some persons claimed, 
and still contend, that speed of manufacture did not tend to give 
better results under stress of traffic. Let that be as it may, it is 
a fact that American railways now require very much harder rails 
than do those of Europe, and this regardless of the climatic con- 
ditions under which the rails are to be used. In fact, thousands 
of tons of 80 1b. rails with carbon content to the height of American 
specifications have been, and are, in safe use on Canadian reads— 
some of them made on this side of the water, some in the United 
States, and others in Canada. 

The increase in the output of basic open-hearth steel has been 
great in the United States; but it was not until 1899 that the 
commercial manufacture of rails from that metal was begun. 
This was done at the Ensley, Alabama, works of the Tennessee Coal, 
Iron and Railroad Company, and since then that company has 
regularly continued the manufacture. 

The Colorado Fuel and [ron Company, at Pueblo, Colorado, has 
begun the manufacture of basic open-hearth rails on a large 
seale, 

As I have already mentioned, the entire rail output of the 
Dominion Steel Company, Sydney, Nova Scotia, is of that metal ; 
and the Indiana Steel Company, a subsidiary company of the 
United States Steel Corporation, has started upon the building of 
a large plant for the same purpose. Aside from the comparative 
merits of Bessemer and basic open-hearth steel, there seems to be 
no doubt but that America’s iron ore conditions will force the 
growth of the latter process. As I have already stated, in 1905 
there were rolled in the United States 183,264 tons of basic open- 
hearth rails, which is small as compared to the Bessemer tonnage, 
but it is *‘ the handwriting on the wall.” There have been two 
attempts to make steel in America by the basic-Bessemer pro- 
cess. Both were technically successful, but owing to the character 
and cost of theiron obtainable, they failed commercially. 

While, so far, the output has covered but a moderate tonnage, 
at the same time the successful results obtained demand that 
mention be made of the McKenna process of renewing worn 
rails. The American McKenna Process Company owns three 
mills, but at present only one of them is in operation. It is 
situated at Joliet, Ill., and has been continuously successful. 
As you will recall, the procedure is to take worn rails, heat them 
in long furnaces, and give them, while at a comparatively low 
temperature, two passes ina tandem mill. The reduction varies 
with the condition of the worn section, but, as a rule, gives a rail 
of about from 10 per cent. to 12 per cent. lighter weight than the 
original section. This practice has been in operation since 1897, 
and a number of the leading Western Railway systems are regu- 
larly employing it with satisfactory results. 

Another line of steel manufacture has had a great growth in the 
United States. That is the rolling of structural shapes, practi- 
cilly all of which are of steel. Naturally the demand, and so the 
output, has varied. I find that in 1902 there were rolled 1,300,326 
tons ; in 1904 it fell to 949,146 tons ; while in 1905 it was 1,660,519 
_ tons, being 28 per cent. over 1902 and 74-9 per cent. over 

yO4, 

While I have given precedence to the American development of 
Bessemer and open-hearth steels, particularly as intended for rails, 
it was because, as stated, that history has been so coincident with 
that of our Institute. But it has not been on those lines alone 
that America has made great progress. In fact, it was necessary 
to such production of steel that increase in the blast furnace out- 
put should at least keep pace with it. The ore had to be smelted 
preparatery to the subsequent processes. It will be recalled that 
European and American ironmasters differed for a long time as to 
the economy of forcing the workings of blast furnaces ; the former 
contending that while the output would be augmented, so also 
would the cost of repairs. On the other hand, the Americans 
miintained that it was as to the cost per ton, and not as to time, 
that such cost should be figured ; that is, if a furnace lining gave, 
say, 100,000 tons of metal and lasted but a year in so doing, it 
was cheaper thus to use the plant than to take three years in 
obtaining the same product. At all events, it has been on the 
latter lines that the business has been conducted. But, as in 
many other cases, we had to come to England for that which has 
made such driving possible. Without the fire-brick stoves it could 
not have been accomplished. They may have been improved, and 
other names deserve honour for what has been done, but that of 
Whitwell will ever stand as the foundation one. 

The production of pig iron of all kinds in the United States 
i1 1876 was 1,868,961 gross tons, In 1905 it was 22,992,380 gross 
tons. The production of Bessemer pig iron was not separated 
statistically from other pig iron until 1887. In that year it was 





2,875,462 gross tons, and in 1905 it was 12,220,209 gross tons. 
The production of basic pig iron was first separately ascertained 
in 1876, when it was 336,403 gross tons. In 1905 it was 
4,105,179 gross tons, charcoal basic pig iron not being considered 
in either case, 

Undoubtedly, the use of the Jones scheme of a mixing recep- 

tacle has done much to permit the driving of the blast furnaces 
supplying steel plants. The output of several furnaces being so 
treated, it is readily seen that greater variation can be permitted 
in its character than if the iron from each one had to be used 
separately. But while furnaces have been driven to making an 
output of over 750 tons per day apiece, I believe it ,has been 
concluded that better results are obtained by limiting the out- 
put of the same furnaces to about 550 tons per twenty-four hours, 
Of course, the tremendous outputs would be impossible if the 
raw materials, and, in fact, the produced metal, were not handled 
by machinery, much of which is of automatic character. Such 
devices do not merely move the stock, but some of them also 
regulate the charging and distribution of it in the furnace, and 
contribute to the regularity of the metallurgical process. In 
that field there has been much mechanical ability applied, and 
improvements are still being diligently sought. Next to the use 
of gas blowing engines, and for which we must thank this hemi- 
sphere, I suppose the development in blast furnace practice which 
is attracting the most attention in America is our Past-president. 
James B. Galey’s application of refrigeration to the blast, the 
results from which are certainly very encouraging, and I am glad 
to know that its use is being taken upzby other concerns than his 
own. 
Gentlemen, there are many other developments in the iron and 
steel art in America which deserve recognition, and I feel derelict 
in failing to mention any one of them, but time must limit my 
address. American members of the American Institute of Mining 
Engiaeers know of them. Our foreign members and our hosts of 
the Iron and Steel Institute must come to America and see for 
themselves. They may not want to copy, but they can, at least, 
see what to avoid. 

The Iron and Steel Institute is fortunate in having been made 
the custodian of funds from which it can bestow emblems of honour 
upon gentlemen who have distinguished themselves in the field 
covered by the purposes of the Institute’s organisation. In making 
such awards, its Council have seea fit to recognise several members 
of the American Institute of?Mining Engineers by awarding to 
them the Besse:ner medal, and I can assure our hosts that in this 
recognition of the merits of its members our whole Institue has 
been honoured. 

As an individual association, the American Institute of Mining 
Engineers has not a medal of its own to bestow, but it has the 

wer to give that which seems to them to possess claims to desira- 
bility, but we have not been lavish of this distinction. Under our 
rules it can be possessed by twenty persons at the same time, but 
there have seldom or never been more than ten, and our latest 
printed roll shows only eight ; and, what is still more remarkable, 
there is no English name upon it, while in the past it bore the 
names of Bell, Percy, Roberts-Austen, and Siemens. The Council 
of the American Institute of Mining Engineers felt that the occa- 
sion of this meeting in England, as the guests of the Iron and Steel 
Institute, was a fitting time to bestow upon two distinguished 
Englishmen, members of the latter society, our Institute’s greatest 
recognition of merit. In making the awards, it was felt that, if 
looked upon in a competitive sense, the task of selection was a 
hopeless one—all could not be honoured ; but it was also felt that, 
in designating two gentlemen on whom the Iron and Steel Insti- 
tute, in 1901 and 1904, bestowed the Bessemer medal—men wh 
have given such service in the investigation and development of 
the art of steelmaking—our Society would be honoured equally 
with the recipients. Therefore it is my very pleasant duty to 
announce, on behalf of the American Institute of Mining Engineers. 
the election to honorary membership in that Society of Johr 
Edward Stead, F.R.S., and. President Rober: Abbot Hadfield, and 
to present to each of those gentlemen a properly-ergrossed certifi- 
cate of such membership. 


At the conclusion of this address the President an- 
nounced that his Institution had decided to confer the 
greatest honour it could on Mr. Stead and Mr. R. A. 
Hadfield, by electing them honorary members. Mr. 
Hadfield, in acknowledging the honour conferred upon 
him, said that the American Institute of Mining Engi- 
neers also honoured the metallurgists of Great Britain, 
and he thanked them for it. He had listened with 
interest to the eloquent address of the President, who 
had given them many practical details of considerable 
interest. Mr. Stead remarked that, like Mr. Hadfield, 
he had been a member of the American Society for a 
number of years. It was his wish to belong to that 
society because they had so many prominent metallurgists, 
and also because their transactions were so valuable. 
He had always felt it an honour to be an ordinary 
member, but being an honorary member was a much 
greater honour, and he felt proud of it. 


After the announcement of certain formal notices, the 
first paper was then taken. It was entitled “Com- 
parisons of “American and Foreign Rail Specifications, 
with a Proposed Standard Specification to cover American 
Rails Rolled for Export,” by Mr. Albert Ladd Colby, of 
New York, and the following is an abstract of it:— 


It is appropriate to select this joint meeting of the American 
Institute of Mining Engineers with the Iron and Steel Institute to 
compare the specitications covering the rails produced in these two 
countries, and to propose a standard specification to govern the 
manufacture of American rails for export. The specifications of 
American railroads, as well as those known as ‘‘ The Manufacturers’ 
Specifications,” which latter govern when no specification is 
submitted by the railroad, both con‘a‘n a general provision, that 
the entire process of manufacture and testing shall be in accord- 
ance with the best current practice, and both mention certain pre- 
cautions in the process with particular reference to obtaining 
sound rails. In some foreign rail specifications there are clauses 
governing the process of manufacture which should be omitted 
when applying the specifications to American practice. While all 
American makers should readily comply with a requirement that 
in their tender they must mention the character of the materials 
and the process they propose to use, their sources of supply are 
such that clauses worded as follows should be waived :—‘‘ Best 
hematite pig iron,” or ‘‘ No. 1 Cumberland hematite pig iron must 
be used.” ‘The iron used to be made from the best English or 
Spanish hematite ore.” ‘‘ Charcoal spiegeleisen shall be used.” 

As ‘‘direct metal” is almost entirely used in American mills, the 
requirement that ‘‘the iron be melted in air furnaces, or cupolas, 
before being run into the converters” should be omitted. Con- 
siderable data have been published showing that rails made under 
specifications allowing 0-10 per cent. of phosphorus have given 
excellent service. The vast tonnage of rails now in track and show- 
ing an excellent record, and which, if analysed, would show from 
0-090 to 0-110 per cent. of phosphorus, weakens a plea for a reduc- 
tion in the present guaranteed phosphorus of steel rails. To obtain 
a harder steel, or a better rail, by an increase in carbon and a 
reduction of phosphorus is theoretically ideal. To obtain steel 
rails with a guaranteed phosphorus-content lower than 0-10 per 
cent. is now impracticable from the majority of American rail 
makers. Contrary to American specifications, there is very seldom 
in foreign rail specifications any change in the carbon and man- 
ganese with an increase in the weight of section. The maximum 
carbon is 0-50 per cent., usually with an allowable range of 
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15 points, es in the British standard specification for tramway 
rails of from to 116 lb. per yard, where the carbon range i 
from 0-40 to 0-55 per cent. As to phosphorus, the requirement 
in foreign specifications of older date, that every heat of rail stee| 
shall be analysed for phosphorus and arsenic, and stipulating that 
together they must not exceed 0-60 per cent., has become obsolete 
Arsenic should not be classed with phosphorus inits effect upon 
the physical qualities of steel, and, furthermore, there is no rapid 
method by which phosphorus and all the arsenic can be determined 
in steel. Most of the current foreign rail specifications limit the 
phosphorus to 0-080 or 0-075 percent., although some published 
analyses of British rails show a higher phosphorus content than 
0-080 per cent. It is evident that to obtain tenders from several 
American mills, the foreign engineer should modify his specitied 
hosphorus to 0-10 per cent. from the present limits of 0-075 or 
-080 per cent., which English makers of acid Bessemer steel rajlx 
can meet, without extra cost, having the Cumberland and Spanish 
hematites, of lower phosphorus than the American ores, as a basis 
of their ore mixtures. It is unnecessary in American practice to 
obtain very frequent analyses, for in the present state of the art 
the ‘‘direct metal,” as delivered to the Bessemer vessel, is smelted 
from a uniform mixture of ores, so that the variation in phos- 
phorus is small, and the ‘* blowing” is so constant and regular 
that temperatures vary within narrow limits, and hence the silicon 
in the steel is practically constant. As to reports on carbon and 
manganese, the maker is willing to furnish them with every blow 
of steel; also phosphorus determinations on six blows of steel 
every twelve hours, and sulphur and silicon on an average sample 
of each twelve hours’ rolling. There is one form of foreign drop 
test which acts as a hardship on the American mills if made as 
specified on ‘‘one rail butt fro:n each heat.” The test requires 
that a piece of rail, with 4ft. between supports, shall be given two 
blows with # 1-ton tup from sufficient heights to bend the rail tv 
an angle of 110 deg.—that is, through an angle of 70 deg.—the 
specitied carbon is from 0-35 to 0-42 per cent. It seems illogical 
to specify this fixed angular deflection for all sections and weights 
of rails, and it is questionable whether this requirement can he 
obtained from the heavier sections under the conditions specitied, 
None of the American rail specifications include a specitied tensile 
strength, elongation, or contraction of area, because the data this 
accumulated are not considered of any practical value to the pur- 
chaser. As a result, the American rail mills are not especially 
equipped to machine rapidly tensile specimens from the rails and 
determine promptly the tensile strength and elongation. They, 
therefore, object, in general, to any tensile requirements, and 
especially to specifications in which a tensile test is required so 
frequently as to render it impossible to keep the testing up to their 
tonnage output, no matter how well they might equip themselves 
to meet this requirement, found only in foreign rail specifications. 
Tensile specimens at the best but imperfectly represent the 
strength of the steel in the rail selected for test ; furthermore, no 
data have been presented proving that the results obtained on 
tensile specimens, as cut from rails, bear any relation to the wear 
of the rails in service. The engineer requiring physical properties 
which cannot be met at all, if the manufacturer adheres to the 
specified chemistry. The required elongation is often too high for 
even the minimum tensile strength specified, to say nothing of the 
maximum tensile strength which should in no event be included in 
rail specifications. It has been said that, with specified carbon, 
manganese, silicon and phosphorus, and also a drop test, it is un- 
reasonable to demand tensile tests also; that the tensile strength, 
as detern.ined in rails, has not been proved to bear any relation to 
the wear of the rails in service ; that it is effected by the section ; 
that, as specified, it is often inconsistent with the required 
chemistry and elongation ; and that the number of tests demanded 
is very excessive. The British Standards Committee includes a 
full size bending test for heavy tramway rails, but then leaves it 
optional with the engineer, and they omit the test altogether from 
the standard specitications for bull-head and flat-bottomed rails. 
To make these full-sized bending tests requires heavy hydraulic 
presses ; to make them a frequent check, which, on failure, 
rejects a proportion of the product, is impracticable in American 
practice. The specified drop test and chemistry is a sufficient 
check on toughness 
For the above reasons, bending tests on small pieces and on rails 
are omitted in the proposed standard specifications added to this 


paper. 

The author gave a proposed standard specification to govern the 
manufacture in American mills of steel rails for export :— 

Process of manufacture.—(a) The steel shall be of the best quality, 
and made by the Bessemer or Siemens-Martin process, 

(4) The materials used and the entire processof manufactureand 
testing shall be in strict accordance with the best standard current 
practice, and special care shall be taken to conform to the follow- 
ing instructions, 

(©) No cracked or badly patched moulds shall be used, and the 
ingots shall be kept in a vertical position in the pit heating 
furnaces until ready to be rolled, or until the metal in the interior 
has had time to solidify. 

(d) No ‘‘bled” ingots shall be used, and no ingots from 
‘‘chilled ”” heats rolled into first-quality rails, A ‘‘ bled” ingot is 
one from the centre of which liquid steel has escaped. 
‘chilled ” heat is one which, because of the cocling of the steel, 
has to be either pricked or poured over the top of the ladle. 

(e) Sufficient material shall be discarded or ‘‘ cropped ” from the 
top of all ingots to ensure sound rails. 

‘) Under no circumstances shall an ingot or rail bloom be heated 
so high that the cinder on it runs, when being drawn from the 
soaking pit or heating furnace. The ingots or blooms must be 
evenly heated throughout their length, drawn at a uniform tem- 
perature, and a uniform finishing temperature also maintained. 


Mr. Colby—the author—in a few opening remarks, 
stated that the transactions of their society contained 
what was practically a history cf the progress of rails. 
As the introduction of the Bessemer prccess and the 
founding of the Institute were nearly coincident, it 
seemed fitting upon this occasion of the joint meeting 
to compare the specification for rails in this country 
with that in use in the United States. The paper, he 
said, dealt with the subject from the American standpoint. 
But at the end he had suggested a common standard speci- 
fication. Mr. Windsor Richards opened the discussion. 
He maintained that phosphorus was by far the most un- 
desirable constituent of steel. In this country we had 
been considering a standard specification for rails, and 
had at last arrived at a definite conclusion. The Com- 
mittee, which consisted of members of all the leading 
engineering societies in this country, had decided that 
rail steel should conform to the following limits :—Carbon, 
from 0°35 to 0°5 per cent.; manganese, from 0°7 to 
1°0 per cent.; silicon not to exceed 0°1 per cent.; phos- 
phorus not to exceed 0°07 per cent.; and sulphur not to 
exceed 0°07 per cent. The question as to the amount 
of phosphorus to allow was most difficult to solve. 
For many years engineers in this country have specified 
not more than 0°06 per cent. The manufacturers, 
however, have been continually trying to increase 
this quantity, and the sub-committee was asked 
to allow not more than 0°08 per cent. The engineers 
would not agree to this at all, and compromised by allow- 
0°07 per cent. Mr. Colby, he said, was an able advocate, 
but he feared that he—Mr. Colby—would never have 





persuaded English engineers to agree even to 0°08 per 
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cent. On this side of the water we should have to be 
content with 0°07 per cent. On the other points men- 
tioned in the paper there was not much difference 
between the two specifications, and the chemical com- 
position given by the author, with the exception of the 
quantity of phosphorus, would have been agreed to by 


the Standards Committee. Mr. Price Williams ex- 
pressed a wish that copies of the author’s paper should 
be given to all our chief railway engineers. He thought 


that we wanted the results of more practical experience 
from the users of rails, as already there is plenty of scien- 
tific information on the subject. He could not help thinking 
that the question of durability had not been considered 
sufticiently, and thought that it ought to receive the atten- 
tion of a scientific body of that kind. Mr. Harbord thought 
that if the Americans could only reduce the quantity of 
phosphorus to 0'1 per cent., then their specifications ought 
be made to suit this condition, a problem he believed to 
be practicable. With regard to the English specification, 
he preferred 0°08 to the amount chosen, namely, 0°07. 
When the author mentioned 0:1 per cent. phosphorus 
limit in the paper, Mr. Harbord said that he must have 
referred to the Bessemer process, as there ought to be no 
difficulty at all in getting 0°08 with the basic open-hearth 
system. With Bessemer rails he felt certain that a much 
higher percentage of carbon could be used. He quoted 
an example where he had obtained excellent rails with 
more than 0°6 per cent. of carbon. 

Mr. Hadfield was of opinion that had the author been 
before the Standards Committee he would have had much 
difficulty in persuading British engineers to adopt this 
suggestion of 0°1 per cent. of phosphorus. The author had 
said in the paper that rails had stood which contained 
(1 per cent. of phosphorus. But Mr. Hadfield said that 
there might have been more carbon and more manganese 
in the steel in this case. At the National Physical 
Laboratory was an alternating stress testing machine, 


| hearth are, from the very nature of the lining, irregular in form, 
and, as explained, are called upon to feed the bath, they are con- 
| stantly varying insize and shape. They are, therefore, ill adapted 
for rabbles of this type, since the first requirement of a successful 
mechanical application is a constant condition, or a constant cycle 
| of conditions. The mechanical rabble only attempted to cover the 
| one step of puddling proper, and ignored those of charging, 
moving the pigs, turning the iron, balling, and drawing. It also 
| made no improvement in the methods of fettling and firing, and 
| was, as a whole, an unproductive complication. The revolving 
furnaces may be roughly divided into three classes, namely, those 
having a variable access of revolution, those having an approxi- 
mately vertical axis, and those having a horizontal axis. Those 
| having a variable axis, of which the Godfrey-Howson puddler is 
| the best example, had the advantage over the other revolving 
furnaces in that they could discharge the ball when finished, but 
| had most of the disadvantages of the others, and, like them, failed 
| to keep the iron open or apart towards the end of the heat, and 
| balled the iron before all of it was ready. The furnaces with axes 
which were nearly vertical had stationary fire chambers, flue 
sections, roofs, and side walls, the latter having the necessary 
openings for charging, &c. The hearth was shaped much like a 
saucer, and revolved on a plane which was only slightly inclined. 
The turning of the pan, even with the assistance of the inclination, 
failed to produce agitation of the bath sufficient to do more than 
very slightly hasten the refining, and utterly failed to clean the 
bottom or to ball the iron. It was necessary to resort to the use 
of rabbles and paddles for this work, as in the ordinary furnace, 
and fettling and firing were done in the old way. They were, 
therefore, practically in the same category as the ordinary 
furnace, plus acomplication which produced little, if any, improve- 
ment. The Pernot furnace may be considered the type of this 
class, 

The furnaces revolving about a horizontal axis generally con- 
sisted of stationary fire chamber, revolving hearth, and removable 
flue section, the latter being moved to give access to the hearth 
for fettling, charging, and drawing. The Danks and the Cramp- 
ton furnaces may be taken 4s the highest types of this class. 
They succeeded in reducing the manual labour of puddling and 
balling the iron, and possess the important feature of working on a 
hot bottom. 

The only remaining kind of furnace to be considered is that in 
which the hearth is tilted or rocked. There were several varieties 
of this type. Some of them were like regular puddling furnaces 
mounted upon transverse trunnions, the fire chamber moving with 





and if the author would allow Dr. Glazebrook to test 
some of the samples mentioned in the paper, the results | 
obtained would no doubt be of considerable interest. 

The Secretary next read a letter which had been | 
written by Mr. Kenny, the Engineer of Tests of the | 
Pennsylvania Railroad Company. The letter stated that 
the author had been misinformed on the American prac- 
tice. Nearly all the American railroad companies | 
are at present suffering from broken rails due to 
the high percentage of phosphorus in the steel. 
So long as the phosphorus amounted to 0:1 per cent. it 
would be impossible to obtain satisfactory results. Phos- 
phorus, it said, was an unmixed evil, and the arguments 
in favour of raising the quantity were not sound. The 
Secretary also read an abstract from a letter sent by 
Mr. W. E. Freir, a member of the Tramways and Light 
Railways Association. In this letter Mr. Freir says that 
the question of “corrugations” on rails is at present 
causing much anxiety. They are a source of monetary 
loss, and engineers are, in consequence, anxious to find 
out their cause. The cause is clouded in mysteries, 
but the various theories advanced will not stand the 
tests. In 1904 this question was discussed in Germany, 
and under the name of “roaring rails” it also was 
investigated in Canada. Mr. }reir then went on to discuss 
the different theories in his letter. But these the secre- 
tary did not read. 

Mr. J. E. Stead said that chemists and metallurgists in 
this country were all agreed that if the percentage of 
carbon was raised the effect of phosphorus became more 
and more pronounced. With reference to the standard 
of 0°10 per cent. of phosphorus, he thought it would be 
a mistake to make it so high in this country and for the 
United States. Again, he expressed the opinion that 
manufacturers would probably take 0°1 as an average, 
and that one or two points must be allowed above this 
quantity. Consequently it was wiser to place the basis 
low, so that the average was not more than 0:07 or 
0:08. With regard to broken rails, he asserted that 
a high percentage of manganese caused more broken 


rails than a high percentage of phosphorus. Man- 
ganese was. very treacherous, and it should not 
exceed more than 1 per cent. in rails. Sometimes 


brittleness was put down to phosphorus, instead of 
attributing it to manganese. Mr. J. E. York (Brooklyn) 
wished to know why it was that in England rails 
did not break in the same numbers as they did in 
America. In -his opinion it was due to the fact that 
there was a difference in “harmony” in the different 
types of rails used. The President believed that in a 
few years the question of limitation of phosphorus 
would lose its significance. Mr. Colby, in reply, touched 
on two points. He said that most of the discussion 
had been about the safety of using 0°1 per cent. of 
phosphorus. It had, however, been overlooked that 
he recommended an impact test, which was certainly 
a reliable test of brittleness, and he had also followed 
British preference by recommending less carbon than 
was customary in America. Secondly, with regard to 
“top discard” being included in the specification, he 
was of opinion that it would not ensure the entire 
absence of “ pipe,” as had been suggested. 

On Thursday morning the combined meeting of the 
two Institutes was resumed, and papers by Mr. J. P. Roe 
and Mr. York were dealt with. Mr. Roe’s paper 
“ON THE DEVELOPMENT OF THE Rokr PuppLING PRocEss,”’ 
— a good discussion. The following is an abstract 
of it :— 

The puddling furnace of to-day is a direct descendant of that 
built by Joseph Hall about 1830, with practically no change in its | 
design or mode of operation. The puddling process consists of the | 
following steps:—(1) Making bottom and fixing, or fettling the | 
sides ; (2) charging the pig iron ; (3) melting ; (4) adding scale or 
ore to the bath ; that is, making oxidising additions ; (5) agitating 
the bath by means of rabbles—the puddling proper ; (6) balling ; 
(7) drawing ; (8) and possibly the most important of all, firing, 
which is continuous throughout all the other steps. 

_ The arduouscharacter of the work in puddling, and its consequent 
high cost, early suggested the desirability of lessening them by the 
introduction of mechanical means, These means have assumed 
various forms, too numerous to be discussed in detail here, and 
only typical instances will be considered. Since the sides of the 





| experiments themselves would, in a great measure, 
| this should be done. 


the hearth, while the flue made sliding connection with the stack. 
Another variety had hearths which rocked either on transverse or 
longitudinally arranged trunnions inside a chamber which had 
fixed roofs, side walls, fire chambers, and flues. Besides these 
comparatively simple furnaces there were a number of others which 
were most complicated in construction, difficult to operate, and 
utterly impossible to maintain in the presence of the active 
chemical reactions and comparatively high temperature. It 
seemed to the author necessary that mechanical means should be 
associated with large units and the use of metal direct from the 
blast furnace. In looking over the field for means of agitation, 
that of simply flowing by gravitation had strong attractions due to 
its simplicity. Although attractive, the proposition was an im- 
practicable one for several reasons, The underlying thought was 
that the long incline, with the wave effect it naturally produced, 
was good. Following along this line, it became evident that a 
trough of considerable length, down which the bath could flow, 
first in one direction and then in the other, would possess all the 
advantages of the long fixed trough, together with the additional 
one of a sudden arrest at each end, by which the bath would be 
forced through itself and greatly increased thoroughness of mixture 
would be obtained. 

The question as to the material to be used for the first working 
bottom was important and complex. It was finally decided to lay 


| a course of ordinary fire-brick on the flat, and to tamp upon this 


a 2in. layer of roll scale and tar. It was not anticipated that the 
cooling influence of the water would be sufficiently felt through the 
brick to preserve them from combining with the oxide of iron of 
the covering, but it was hoped that it would last long enough to 
give valuable data. The first heat lasted twenty minutes up to 
the drop of the bath. Immediately after the drop the iron failed 
to show at the lower end of the furnace. On looking in at the 
back, the mass was seen to be stuck at the middle. Before the 
next bottom was tried, one of the caulked joints of the double 
trough sprung a leak. A new trough was built of smail pipes, the 
sides being at an angle of 45 deg. The working bottom and sides 
were composed of 75 per cent. of burnt Grecian magnesite and 
25 per cent. of roll scale. When this was hot, 700lb. of puddle 
tap was melted on it. The first heat, 16001lb. in weight, was a 
slow one, taking one hour and twenty minutes. Several balls 
were formed instead of the one hoped for. When these balls were 
rolled into puddle bars, the iron showed up very well. Aftera 
delay, caused by a broken water pipe, three heats were made, 
weighing 1000lb. each. The time was 32, 33, and 42 minutes 
respectively, the iron was well puddled, but contained pieces of 
magnesite from the sides and bottom, which caused blisters in the 
iron when rolled. This was repeating the history of the rotary 
puddlers. The next heat required one hour and nine minutes, as 
it stuck fast several times at the middle of the trough. 

Sloping sides to the trough had lost their attraction, and I 
turned to the vertical form. ‘The lower pipes touched each other, 
while the upper ones had spaces between them equal to their 
diameter. T-shaped fire-bricks were inserted in these spaces, pro- 
ducing a flat inner surface, the idea being that they would be cut 
away on the inside by the wash of the cinder and would be replaced 
by its congealing. The length of the hearth was, at the same 
time, reduced from 28ft. to 20ft., as it had become evident that it 
was longer than was essential to the process, and was too long for 
the heating capacity as then existing. The bottom and lower 
portion of the sides were lined with roll scale and 9 per cent. of 
tar, which was rammed into place. Several very successful heats 
were then made, producing good iron. The work went along fairly 
well. The heats made averaged about 12001b. in weight, and 
lasted about thirty minutes. Many of these heats were made 
from iron coming directly from the blast furnace. 

it now appeared that the experiments had gone as far as was 
advisable with the extremely crude appliances at my disposal, and 
that greater refinement of means was necessary to progress 
further. It had been proved conclusively that iron could be-puddled 
by causing a mixed bath of molten metal and slag to flow back- 
wards and forwards in a heated trough, when the bath was 
arrested with sufficient suddenness at the end of each oscillation, 
and that the puddled iron could be massed into a compact ball by 
continuing this operation, and could be then shot out ready for 
further manipulation. 

Up to this time I had given but little thought as to how to dis- 
pose of the puddle ball after it was made, believing that the 
int out how 
This proved to be true, and, as the work 
proceeded, I became convinced that, in order to carry out the idea 


| of using large units, the mass must be maintained in its integrity 


up to the point that is reached in modern steel practice—that is, 
up to the slab or billet. The puddling machine, therefore, must 
have the capacity to produce a ball which would approximate the 
weight of a steel ingot. The ball must be squeezed in one mass, 
rolled on a blooming mill, and cut to lengths in slabs or billets. 
When this was accomplished the low costs of the modern steel 
plant should be attainable. The path marked ont, therefore, was 
the use of molten metal from the blast furnace and mixer, 
puddling in a machine to be further developed in detail, squeezing 
in a machine to be designed, and rolling in a blooming mill to 
slabs or billets, or, in a plate mill, directly to plates. By this 
means there would be at least avoided the greater cost of handling 
loose piles of puddle bar. It will be noted also that the-course of 


procedure above noted is precisely that of steel making, mechanical 








puddling and squeezing being substituted for converting and cast- 
ing into ingots. It will also be noted that the squeezed slab is in 
a more advanced stage than the ingot, being much more solid and 
homogeneous. 

The stacks of the furnace, four in number, are so placed as to 
produce as even a distribution of the flame and temperature in the 
furnace as possible. They converge above the axis of the trunnions, 
where they meet for the double purpose of — the platform 
around the furnace and of keeping the gases in balance at any 
angle. The door, forming the whole of one end, is operated by 
means of an hydraulic cylinder, placed horizontally under the 
furnace, which drives a revolving crosshead. The door is firmly 
locked by means of wedges, which pass through the side plates and 
connecting-rods, and are actuated by twosmall hydraulic cylinders 
placed back to back. 

The trunnions carry the whole weight of the machine, and are 
supported on roller bearings. The machine itself is so balanced 
that it has a slight tendency always to return to a horizontal posi- 
tion. The molten iron and cinder are brought to the machine in 
ladles, and are raised on a hoist, from which they pour directly 
into the machine near the end opposite to the door. 

Coincident with the building of a new machine, a squeezer had 
been designed and built. The conditions to be met by it were 
that the puddled mass, or ball, should be received with the least 
possible loss of time after its consolidation in the puddler; the 
product should approximate the form of a steel ingot, adapted to 
rolling in the blooming or plate mill; and the cinder should be 
removed in a uniformly sufficient manner from the whole of the 
mass—from the centre to the surface. 

Through the opportune breaking of a segment in a rotary 
squeezer, I was enabled to get some little data as to the power 
which would be required for efficient work. The ball which 
caused the break was a cold one, and, therefore, abnormal. The 
pressure required to break the segment worked out to 500 lb. per 
square inch on the central vertical section of the ball, the normal 
pressure, therefore, must have been less, since many balls had 
passed through without causing fracture. One of the important 
features in my puddling process was the abandonment of all 
fettling, and the charging of all cinder and oxidising agents. An 
auxiliary furnace for melting the cinder was, therefore, a necessary 
addition to the plant. The cupolas belonging to the old plant 
were used for melting the pig iron, as it was correctly thought that 
the work would be too irregular at first to allow the use of iron 
direct from the furnace. These cupolas had 10ft. shells, but were 
lined out to 4ft. in the clear, and thus other undue complications 
were introduced. 

The first few heats on a bottom worked well, but each successive 
heat was higher in carbon than the one before it. This indicated 
that we were still short of heat, and the excessive temperature of 
the cooling water showed that much of it was being lost by absorp- 
tion, some of the pipes not being sufficiently covered. It was, 
therefore, evident that some more durable material must be used 
for the bottom, at least tentatively, since the cinder bottom, as we 
were making it, did not seem able to stand the wear and tear. 
No melted tap cinder was added between heats, as it was desired 
to try to the uttermost the resistance of this bottom to the chemical 
and physical action of the cinder, and to the abrasion of the puddle 
ball as it slid over it during massing. 

The magnesia brick had done so well on the bottom that it was 
determined to use them in the ends and in the side walls up to the 
cinder line. Fire-bricks were put in behind these bricks to 
prevent excessive radiation, as the magnesia bricks are too good 
conductors of heat to be efficient in this respect. The bottom was 
put in as before. As long asthe tap cinder covering remained on 
the bottom, the results were good ; but as soon as it wore off in 
the middle portion, the cinder in the joints between the bricks was 
washed out and was replaced by cast iron which became partly 
refined, to which parts of the later heats stuck fast. Finally, this 
bottom had to be taken out on this account. The temperature in 
the furnace was higher and more regular. 

It being desirable to try other refractories a bottom of chrome 
brick was put in and covered with cinder, as before. It was very 
smooth, and looked beautiful, butit could not stand the work, and 
all washed up on the first heat. Later on other bricks were tested 
in the door, such as graphite, carbon, bauxite, and amorphous 
cearborundum brick, but none of them stood more than ten heats. 
The next bottom put in was of magnesia brick on edge instead 
of on the flat. As long as the tap cinder remained on the bottom 
the results were satisfactory. As soon as it was gone, however, 
trouble began again. 

A change in the bottom was made with the idea of seeing 
whether any useful thickness of cinder could be maintained on 
top of the brick, and also whether the bricks could be used with- 
out any protection beyond that afforded by the cinder incidentally 
present. The latter fact was not fully developed, but the former 
was shown to be entirely practicable. It was proved that a small 
charge of melted tap cinder, or iron ore, added about once in 
every ten heats, would inaintain the bottom indefinitely. This 
procedure was henceforth adopted, and practically ended our 
troubles with the refractory bottom. The squeezer, with the minor 
modifications mentioned, had proved itself to be a thoroughly 
efficient tool. 

With regard to practice, the dephosphorisation is chiefly deter- 
mined by the amount of silica present in the cinder. It was 
definitely settled that with 25 per cent. of silica in the final cinder 
the dephosphorisation was practically nil, while with 12 per cent. of 
silica in the cinder the phosphorus was reduced to 0-06 per cent. 
in the iron, regardless of the amount originally in the pig, pro- 
vided that the phosphorus in the cinder did not amount to much 
over 5 percent. The amount of phosphorus in the finished iron 
can, therefore, be controlled very closely. The thorough elimi- 
nation of sulphur was also completely established ; but it was not 
settled that it could be as easily aud completely controlled as the 
phosphorus. 

Since the main idea in developing my process was to produce 
large masses of puddled and squeezed iron, which could be rolled 
direct into finished products without piling, its feasibility could 
not have been proved by any experiments on small machines. It 
necessarily required the use of a puddling machine and squeezer 
which would deliver blooms of sufficient weight to be comparable 
with the steel ingot; that is, of from 3000 1b. to 40001b. This 
entailed very heavy costs for building and operating. The average 
time of making a heat was fifty-nine minutes, and it was evident 
that regular working and proper appliances would reduce this time 
materially. It was also shown that the machine should be made 
with a capacity of 2} tons per heat. This would give over 30 tons 
of blooms per turn of twelve hours. Each machine would require 
the service of a puddler and two helpers, one of whom would 
manipulate the oscillations. 


The President (Mr. Hadfield) called- upon Dr. Raymond 
to open the discussion. Dr. Raymond in the course of 
his remarks stated that in America Roe’s invention was 
believed to be the cause of a reversion to the puddling 
furnace. This process gave excellent results, and he 
did not see why the system should not be a success. 
Many complaints were now being made by farmers 
about their wire fences. These had given much 
trouble, and in many parts had given way. Careful 
investigations into the matter had been going on for some 
time, and it was thought that the breakages were due to 
the manganese in the steel. The old wrought iron wire, 
it was said, stood much better than steel. He thought that 
so long as manganese was put in steel—and this must be 
done—then there would be an opening for wrought iron 
in certain cases. If engineers were again going to resort 
to the puddle furnace, then mechanical puddling must be 
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adopted if the quality of the metal was to be as good in 
large quantities as when produced only in small quanti- 
ties. After a few remarks by Mr. Ainsworth, Mr. Axel 
Sahlin related how, after visiting Mr. Roe in America 
and seen his machine at work, he had come away con- 
vinced that he had witnessed a resurrection of the 
puddling process. He had seen charges consisting of 
36 ewt. of molten iron turned into one solid ingot weigh- 
ing slightly more than the iron charge, and this in an 
actual working time of only 38 minutes from the time 
the machine was started. The machine was well made, 
and required little power to drive it. Few men were 
required, and none appeared to work harder than those 
employed on a modern Siemens furnace. Mr. Cook 
said that he had helped Mr. Roe to persevere with his pro- 
cess, and was glad to see the success of his efforts. One 
of the chief difficulties that had at first to be over- 
come was obtaining a uniform quality of the material. 
This had now been done. He thought it was 
good that there was an outlet for iron which was 
not suitable for the blast furnace. He then quoted a case 
in which an iron roof that had been put up in 1880 was 
still in good preservation, whereas another—a steel roof— 
that had been erected only four years ago was now full 
of holes and would have to be replaced. Mr. Hartshorne 
complimented the author on his process, and exclaimed 
that he did not see why the furnace should not be a com- 
mercial success if properly handled. Mr. Kerr, as an old 
puddler, was glad to know that there was such a process 
as this extant. He inquired whether high silicon iron 
was treated in the same way as low silicon iron. He 
also wished the author to give some figures as to the 
quantity of fuel used. Mr. Paul remarked that he 
thought the elimination of silicon in the author's 
process was due to the great attention paid to the 
low temperatures used. The strong feature of the author's 
process was that he could control this part of the operation. 
He was surprised that Mr. Roe had not adopted a 
regenerative system and obtained the advantages there- 
from. Many engineers that he had met were of opinion 
that had the Danks process been regenerative it would 
still have been in use. Professor Bauerman remarked 


that rotary furnaces were not yet dead. He had seen | 


one such plant working quite satisfactorily at Terni, in 
Italy, less than three months ago. He was doubtful as 
to the propriety of producing a bloom of double the 
weight of that obtained with the Danks furnace. He 
thought that for wrought iron more manageable masses 
were wanted, especially as in wrought iron uniformity of 
make was essential. 
fessor Bauerman’s remarks with regard to the size of 
the bloom. The President then proposed a vote of 
thanks to the author, which was carried. 

Mr. James E. York then read his paper on “Im- 
provements in Rolling Iron and Steel.” A_ short, 
uninteresting and irrelevant discussion terminated the 
proceedings. 

On Saturday last visits were paid to the Dover Harbour 
Works, and also to the works of Thomas Butlin and Co., 
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Fig. 1 -DIAGRAM SHOWING POSITIONS OF 
Limited, and the Northamptonshire Direct Castings 
Company, Limited, of Wellingborough. Those who 
visited the latter works left St. Pancras by special train 
at 11.15. On arriving at the works they were met by 
the directors of the company, who showed them over the 
different departments. An interesting display of direct 
castings was exhibited, including a specimen of what 
was claimed to be the first iron which was run from 
Northamptonshire ironore. The visitors then inspected the 
furnaces and saw them in operation. They were also 
shown the making of direct castings. At the time of the 
inspection tunnel sections for the new London tubes 
were being made. Much interest was also taken in the 
machine shops and the methods employed there. After 
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Professor Turner supported Pro- | 





| witnessing the various processes in the works the visitors 

were entertained at luncheon by the firm. Many distin- 
| guished visitors were present to welcome the members. 
| After spending a most delightful day the visitors returned 


| by special train to London, arriving at 7 o'clock. 


PETROLEUM MOTOR FOR SUBMARINES. 


A Two-cycLe petroleum motor, possessing many charac- 
teristic features, and intended for use in submarine boats, has 
recently been designed and constructed by Messrs. Kérting 
Brothers, of Kértingsdorf, near Hanover. One of its leading 
features is the entire absence of valves, the control of the 
admission and exhaust being regulated by the position of the 
piston. The only movable mechanism, with the exception of 





{ maximum, the mixture of vaporised petroleum and air 
enters the crank case through the opening d. An air suction 
slut ¢ is connected to the mixture admission port b of the 
overfiow channel f through a shell-shaped aperture e in the 
piston, so that fresh air is drawn into the channel f through 
c,e, and 6 by the vacuum in the crank chamber. As the 
piston continues to rise, a mixture of gas and air is drawn in 
through d, and fresh air through ¢ into the channel and the 
crank chamber, while at the same time the mixture above 
the piston is further compressed and ignited at the dead 
point. The piston on the downward stroke closes the air 
suction port ¢ and the admission channel d, thus interrupting 
the communication with the crank chamber. The fresh 
mixture which was drawn into the crank chamber on the 
upward stroke is compressed during the downward stroke. 
When the piston has almost reached its lowest point the 
exhaust slot a is opened. Following almost immediately the 
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the main driving gear, is the timing shaft. We are informed 


that during a series of trials, each of many hours duration, | 


with full load, the qualities claimed for the motor by the 
makers were substantiated. The main difference between 
this motor and other similar two-cycle motors in which the 
spent gases are exhausted as the fresh mixture enters the 
cylinder is that fresh air is passed into the cylinder whilst 
exhaust is taking place, so that there is, so to speak, a layer 
of fresh air between the hot exhaust gases and the fresh 
charge. The general action of the motor is indicated by the 
diagrammatic view given in Fig. 1. Referring to position 1, 
the piston is just commencing its upward stroke, A vacuum 
is thereby produced in the pump compartment—this pump 
being in the crank case—whilst the fresh mixture in the 
evlinder is compressed, The vacuum having reached its 


























Fig. 2—SECTION OF SUBMARINE, SHOWING MOTORS 


opening of the exhaust aperture a, the channel bis uncovered, 
and the pure air that was drawn into the channel f through 
c, e, and b during the upward stroke is now discharged into 
the cylinder, and is immediately followed by a fresh charge 
of gas from the crank chamber. Thus the fresh mixture 1s 
| separated from the exhaust gases by a volume of fresh air. 
| The piston continues its way to its lower dead point while 
the mixture of gas and air is passing into the cylinder. 
This cycle of operations is repeated. 

The motor, which is illustrated above, is designed to 
| develop 200 horse-power, the normal speed of running being 
| 500 revolutions per minute, and the maximum speed 650 
| revolutions per minute. Each engine is constructed in three 
| units bolted to a common bed-plate. Each unit consists of a 
' double-cylinder engine, water cooled, and having a commun!- 
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eating vaporiser. All the cylinders of the three sets of 
engines have a common exhaust pipe leading to a single 
silencer. The crank case is made of phosphor bronze, and 
carries the bearings for the crank shaft, this latter being 
made of chromium nickel steel. The cylinders are bolted 
to the upper part of this casting. For inspection purposes 


and accessibility the crank case is fitted with several 
large removable covers having celluloid windows. The 
main bearings are lubricated on the splash principle. 
The used oil collects in the bottom of the crank case, 


from which it is taken into an oil cooler and then to a 
filter, whence it is drawn by a lubricating pump and thrown 
on to the various parts to be lubricated. Special lubrication 
pumps are provided for the pistons. The pistons are made of 
cast steel, and the piston-rods of Siemens-Martin steel. All 
the bearings are made of bronze, and they are lined with 
white metal. The carburetters are made of phosphor bronze, 
and are heated by the exhaust gases. Vaporisers are pro- 
vided, which can be regulated and locked. Petroleum i 
supplied to the vaporisers through needle valves. Ignition is 
effected by the make-and-break contact system, operated by 
« horizontal shaft running alongside the cylinders. The 
timing of the-spark can be readily accelerated or retarded. 
The speed of the motor is regulated by throttling, the valves 
being connected to a sensitive governor. The petroleum is 
supplied from the main storage tanks to the vaporiser by a 
small centrifugal pump. The engine is cooled by sea-water 
circulated by an electrically-driven centrifugal pump. One 
of the chief features of this engine is an arrangement which 
has been adopted whereby its cylinders and vaporiser are 
heated to a high temperature by electricity before being put 
to work, the engines for some time being turned by electric 
motors, electrically-heated air being drawn through the 
cylinder and vaporiser during this period. The vaporiser and 
the walls of the cylinders are thus warmed, and it is said that 
this enables the motor to be started with petroleum after 
about five minutes’ pre-heating. A view of the testing-room 
at Messrs. Kérting Brothers’ works, showing four submarine 
boat motors in the course of construction, is given above, 
and engraving, Fig. 2, represents a cross section drawn 
through the engine-room of a submarine boat which is fitted 
with two such motors as here described. 
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THE MOTOR CAR COMMISSION. 





Tue following is a summary of the recommendations 
published in Volume I. of the Report of the Royal Com- 
— on Motor Cars which was appointed in September 
ast :— 

Any general Motor Car Act should deal with traction 
engines as well as motor cars. The present general speed 


limit of 20 miles an hour for light motor cars should be | 


abolished, speed being controlled by Sec. 1, with some 
suggested amendments, and in towns and yillages and at 
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dangerous corners, steep hills, and similar places where 


| caution is required, by a 12-mile speed limit where adopted 


by the locai authorities. These 12-mile limits should be 
indicated in small towns and rural districts by danger signal 
boards, and in London and large towns by notices in the 
Gazette and other advertisement. The speed limit of heavy 
motor cars weighing from two to three tons and having non- 
resilient tyres should be reduced to five miles an hour. The 
duty of a motorist as to stopping when any damage or 
accident has occurred should be enlarged and made more 
explicit. 

The revenue derived from the taxation of motor cars should 
be devoted to the improvement of roads. 
ment should direct the allocation of the monies raised by 
such taxation to the different local authorities. Some addi- 
tional power and facilities should be given to local authorities 
for obtaining the removal of obstructions to the public view 
on rural highways in certain cases. Certain suggestions 
should be considered with regard to the amendment of the 
law as to extraordinary damage by traffic on highways. 

Annual registration of motor cars with a small yearly fee 
should be enforced. A registration card should be always 
carried on the car. Identification plates, of a slightly larger 


size than those at present used, should be supplied by the local | 


The registering 


authority only, and should bear their mark. 
The 


authority should have the power of weighing any car. 


| definition of the weight of a car, laden or unladen, should be 


amended. Further facilities should be arranged for enabling | 
| to £6,800,000, a saving of £2,500,000. Mr. Robertson pointed 


members of the general public to ascertain the name and 
address of the owner of any motor car. Owners of motor cars 
should be liable to penalty if on summary conviction they 


are shown to have abetted their drivers in committing certain | 
offences connected with the driving of a motor car, and the | 
duties of owners as to giving information leading to the | 
| tioned that early in the year a ‘mother ship”’ 


identification of their drivers should be enlarged. 


SUBMARINES BEING ERECTED 


A Central Depart- | 
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should be increased and should be raised by means of a con- 
solidated scale of duties. The scale proposed is as follows :— 
Motor cycles to pay £1 a year; motor cars not exceeding 
12 ewt. £2 2s. a year; cars exceeding 12 cwt., but not 
exceeding 15 cwt., £3 3s. a year; cars exceeding 15 cwt., but 
not exceeding 25 cwt., £5 5s. a year; motor cars weighing 
over 25 cwt., £8 8s. a year. Trade motor cars should pay 
one half the taxes charged on pleasure motor cars, 








THE NEW NAVAL PROGRAMME. 


Tue details of the Government’s naval programme were 
outlined by Mr. E. Robertson, the Financial Secretary to the 
Admiralty, in the House of Commons on Friday last in con- 
nection with the vote of £24,676,000 for shipbuilding, repairs, 
&e. Dealing with ‘‘ Vote 8,’’ aggregating nearly £14,000,000, 
it was stated that of this amount 9} millions sterling was 
for new construction. It was originally proposed in Lord 
Tweedmouth’s estimates to begin building this year four 
classes of new ships—four of the Dreadnought type, five 
ocean-going destroyers, twelve coastal destroyers, and twelve 
submarines. With the sanction of the Board of Admiralty 
three of these items have been reduced as follows :--Three 
Dreadnoughts, two ocean-going destroyers, and eight sub- 
marines, the number of coastal destroyers being the same. 
The total liability of the new programme is thereby reduced 





out that the effect of this year’s estimates will be a saving of 


| £645,000, but much of this will not be surrendered to the 


Exchequer. The financial result will be chiefly felt next 
year, when the estimates will be lightened to the extent of 
£1,488,680. As a new feature of the programme it was men- 
for the 


The procedure with regard to the issue, renewal, inspection, | torpedo destroyers will probably be laid down. Of the three 


and production of driving licences should be simplified and 


| Dreadnoughts one will be given out to private contract, and 


slightly amended. More specific regulations should be made | two will be built in the Navy dockyards, the dockyards being 


as to the position and illumination of identification marks. | Portsmouth and Devonport. 


| Tbe law as to manufacturers’ marks should be simplified, ‘ 
with a view of securing greater freedom for the motor car | has been a new departure in respect of submarines. They 
industry. The provisions of the Locomotives Act, 1898, in | have hitherto been built by private contract, but this year 
| regard to the closing of bridges to locomotives, should be 





applied to heavy motor cars. A special penalty should be 
imposed for being drunk when in charge of a motor car. 
The endorsement of licences should be at the discretion of 
the Court, except for the more serious offences. The holder 


The ocean-going and coastal 


destroyers will, as usual, be given to private firms. There 


| a departure will be made by the Admiralty taking some of 


them over for the dockyards. These will be given to 
Chatham. 


With regard to the estimates of 1907-8, provision is made 


| for two armoured vessels only as new shipbuilding, with the 


of an endorsed licence should be entitled to obtain a clean | proviso that a further armoured vessel be laid down if the 
licence after two years during which he has held a licence | forthcoming Hague Conference proves abortive in reducing 


without further endorsement. 
when endorsement or a fine of over 20s. has been imposed. 


A right of appeal should lie | 


armaments. This step has been taken by the Government 
to ‘‘emphasise to the Conference the good faith of the 


The emission of smoke or visible vapour on a public high- | British Government and its desire to bring about a reduction 


way insuch a quantity as to cause annoyance or danger, and | of armaments.’ 
the causing of excessive noise or vibration not of a momentary | 


description, should be an offence. Two lamps should be 


| carried on the right and left front respectively of all motor 


cars other than motor cycles, The taxes upon motor cars 
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Tur works for the clock made for the cathedral of 
St. Gervais d’Avranche, Manche weigh two tons, 
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H.M.S. DREADNOUGHT. 


WE give as a Supplement this week a picture of H.M.S. 
Dreadnought. We do not claim for it absolute accuracy, 
since it is not yet settled that the 12-pounder guns will 
be mounted as shown in our drawing, and one or more 
details of less importance may be changed, but it never- 
theless gives a very fair impression of what the great 
ship will look like when she enters upon commission. 

Comparisons have been drawn between the Dread- 
nought and a powerful warship designed by Colonel 
Cuniberti, Italy’s famous Chief Constructor. But the 
English ship is not, of course, the Cuniberti battleship. 
One was a paper design, the other an actual sea-keeping 
vessel. The mere fact that Italy has no need to con- 
struct ships for heavy weather enables her to get far 
more out of a ton than can be secured in our Navy, 
outside the contested question as to whether or no Italy 
possesses a secret of disposing weights not possessed by 
other nations. That such a secret could possibly exist 
has been hotly disputed, but at the same time it is 
believed very generally in navies that a good deal of 
time and money has been spent by one or two Powers in 
an endeavour to discover it. This, however, is by the 
way. The respective figures compare as follows :— 


Cuniberti. 
About 17,000 tons 
5214 ft. 


82Kt. 

273ft. 

12 12in. 

12 12-pounders 
12in. 

24 knots 


Dreadnought. 

About 18,000 tons ... 
Se 
490ft. ... 
82ft. ... 
26hft. ... 
UU i 
27 12-pounders ... 
ea 
21 knots 


Displacement... 
Length (over all} 

“a . Dp. } 
Beam =, nae 
Draught, mean ... 
Armament ... 
Belt"... 

Speed ... 

In 1903 an armament of nothing but 12in. guns was 
regarded almost with derision, and a good many experts 
proved such aship impossible. The Cuniberti ship is not yet 
built, but it will be seen that the Dreadnought comes very 
near her in several particulars. She is, however, quite 
unlike her in disposition of guns. The Cuniberti resembles 
the Vittor Emanuele to some considerable extent. 
She is to carry pairs fore and aft, and a couple of pairs 
amidships, one on either side. The remaining four guns 
are to be carried at the angles in single turrets, two forward 
and two aft. The Dreadnought carries all her guns in 
pairs—three turrets in the centre line—one forward and 
two aft—and two turrets on the broadside well forward. 
This gives her an effective broadside fire of eight big 
guns, and on no bearing does she bring less than six 
guns into action. Consequently she is, except as regards 
a reserve, fully as powerful as the Cuniberti. 

It is not merely in armament that the Dreadnought is 
peculiar. In this she is offensively equal to a pair of 
Londons; in defence she is worth a dozen of them. 
Beyond this we do not at present care to discuss the 
matter, as, whatever views may be entertained as to the 
wisdom of the Admiralty methods of “secrecy” about 
her, our policy is to respect that desire for secrecy. It 
suffices, therefore, to mention that she has an 1lin. K.C. 
belt, and special protective arrangements which make 
her practically uasinkable by anything but the ram. 

The Dreadnought herself is without a ram, and its 
absence raises a fascinating problem. Much as the ram 
has been exaggerated in the past, it must be a possible 
weapon wherever immunity is secured from gun or 
torpedo. With present vessels the ram is obsolete only 
because of the two arms mentioned. Render them 
innocuous, and the ram at once becomes the final 
weapon. This point has not yet been perceived, but 
before long it is likely to come to the fore, on the grounds 
that against this there is no possible defence save smart 
mancuvring. And so the very triumph of armour and 
armament may take us back to the crude weapon of 
the past; and it must not be overlooked that the Dread- 
nought has a specially strengthened bow, which may do 
efficient service as a ram. 

In appearance the Dreadnought is peculiar. She has 
the length of a “ mighty cruiser,” and is, indeed, a cruiser 
in the conception of that type of vessel recently put for- 
ward by Commander Hovgaard—‘a battleship with 
speed beyond others.” This immense length is counter- 
balanced by her beam, the beam being necessary for her 
heavy armament. 

The freeboard forward is 28ft., a “deck” higher than 
in any previous battleships, the form of cruisers being 
adopted for this new vessel. 

Her above-water shape has been well thought out. 
Thus, the funnels have been given an excessive oval 
form, in order to reduce wind resistance. Viewed broad- 
side on they appear immense, viewed end-on they are 
positively tiny. 

Her rig can only be described as eccentric. The fore- 
mast is immense, tripod supported, with a fire control 
station that “looks down” the fore funnel, probably a 
best possible position from the practical standpoint. The 
mainmast is exceedingly short, and was, we believe, only 
fitted in order to facilitate wireless telegraphy; the 
Dreadnought of the original conception had one mast 
only. Since then, however, the methods of wireless 
telegraphy have undergone a revolution, and the new 
battleship has had to be adapted to suit. 

Steam is supplied by Babcock and Wilcox boilers, and 
the machinery is Parsons’ turbine, which has been adopted 
for all warships of the Dreadnought era. 

That the Dreadnought should provoke criticism goes 
without saying. A large school of thought, of which 
Admiral Hopkins is the leader, we believe, hold that she 
should have carried 9°2in. instead of some of her 12in., 
the greater rapidity of the lesser guns being held desirable 
by them. On this matter it is impossible to deliver an 
opinion—it all depends upon the enemy. If he elects to 
fight at long bowls the all 12in. armament is the better, 
if closer quarters are used no doubt there is much to be 
said for the advocates of the 9°2in. It may be noted 
that France, Japan, and Russia favour the two calibres, 





while the United States tends to follow us. The respec- 
tive ideal armaments are :— 
British 
French 


ten 12in. 

four 12in., twelve 9-4in, 
Russian four 12in., twelve 10in. 
Japanese «owe vee four 12in., twelve 10in. 
U.S.A. Meee. 

fourteen 1lin. 

eight 13-din. 


German rors 
New Cuniberti ... 








THE BRITISH ASSOCIATION. 


Tue British Association has this week been holding its 
annual meeting at York. The proceedings commenced 
on Wednesday evening, when the President, Dr. E. Ray 
Lankester, delivered his presidential address. After some 
preliminary remarks, Dr. Lankester dwelt for some time 
upon the increase of our knowledge in several branches 
of science. The progress of the knowledge of nature 
during the past twenty-five years—the period, in fact, 
since the Association paid its last visit to York—had, he 
said, consisted in the amplification and fuller verification 
of principles and theories already accepted, and in the 
discovery of hitherto unknown things, which either have 
fallen into place in the existing scheme of each science, 
or have necessitated new views. Some of these were not 
very disturbing to existing general conception. Others 
were of a more startling and, at first sight, disconcert- 
ing character. He thought he was justified in saying, 
however, that nothing had been discovered recently which 
might be considered revolutionary, and which could not 
be accepted by an intelligent modification of previous 
conceptions. 

Some people had declared that science was at an end; 
its possibilities exhausted, and but little of its hopes 
realised. Others, on the contrary, had asserted, that the 
new discoveries—such as those relating to the X-rays 
and to radium—are so inconsistent as to shake the 
foundations of science, and to justify a belief in any and 
every absurdity of an unrestrained fancy. These two 
reciprocally destructive accusations were due to a class of 
persons who must be described as enemies of science. It 
was one of the objects of the Association to combat 
their assertions, and to demonstrate by the discoveries 
announced at its meetings, and the consequent orderly 
building up of the great fabric of “natural knowledge,” 
that science had not come to the end of her work. 
Indeed, she had only given mankind a foretaste of what 
she had in store for it. 

Dr. Lankester then dealt at some length with the 
recently discovered chemical elements, dwelling upon 
the facts which led up to the discovery of radium and its 
kindred substances. The alchemist’s dream was, he said, 
if not realised, at any rate justified. One element was 
actually under our eyes converted into another; the 
element radium decayed into a gas which changed into 
another element, namely helium. 

Wireless telegraphy next claimed attention, and after 
that the question of high and low temperatures. The past 
quarter of a century had, said Dr. Lankester, witnessed 
a great development and application of the methods of 
producing very low and very high temperatures. Improved 
methods had produced liquid hydrogen, and a fall of 
temperature probably reaching to absolute zero. Simi- 
larly, high temperatures had been employed in continua- 
tion of the earlier work of Deville and others by Moissan, 
the distinguished French chemist. 

The advances in chemistry were touched upon, and 
then the President turned to the inexhaustible question 
of astronomy. There had, he said, undoubtedly been an 
immense revival in astronomy since 1881. It had 
developed in every direction. Photography had largely 
accounted for this. To the naked eye some 8000 stars 
were visible. Our best telescopes revealed, perhaps, a 
hundred million. The photographic plate multiplied this 
number indefinitely. Certainly by its means a thousand 
millions could be shown to exist. The serious charting of 
the sky had commenced well within the twenty-five years. 
The Paris Conference of 1887 introduced a scheme by 
which the sky was shared among eighteen different 
observatories in different parts of the world. This work 
was being carried on with excellent results. The spectro- 
scope also was responsible for many startling discoveries. 
The last decade had seen the invention of the spectro- 
heliograph. Astronomers could now study in detail 
portions of the sun, of which they could previously only 
get a bare indication. 

In geology during the last quarter of a century the 
main feature had been the increasing acceptance of the 
evolutionary as contrasted with the uniformitarian view 
of geological phenomena. The great work of Suess, 
“Das Antlitz der Erde,” was undoubtedly the most im- 
portant contribution to physical geology within the 

riod. 

Dr. Lankester then discussed the progress made during 
the same lapse of time in animal and vegetable morpho- 
graphy, in the physiology in plants and animals, and in 
psychology, This led up to a lengthy dissertation on 
Darwinism and Disease. Regarding the latter, he 
strongly urged the necessity of discovering capable 
investigators, and employing them to search out methods 
of preventing disease. It would be reasonable and wise, 
he urged, to expend £10,000,000 a year of our revenues 
on the investigation and attempt to destroy disease. 

In conclusion, Dr. Lankester considered the advance. 
ment of science as measured by the support given to it 
by public funds, and the respect accorded to scientific 
work by the British Government and the community at 
large. While the progress made in scientific discovery 
had been what he had endeavoured to indicate, he was 
sorry to say there had been by no means a correspond- 
ing “advancement” of science in that significance of 
the word which implied the increase of the influence of 
science in the life of the community, the increase 
of the support given to it, and of the desire to aid in its 
progress, to discover and then to encourage and reward 





those who were specially fitted to increase scientitic 
knowledge, and to bring it to bear so as to promote the 
welfare of the community. The succession of politica] 
administrators were as altogether unaware to-day as they 
were twenty-five years ago of the vital importance of 
that knowledge which we call science, and of the urgent 
need for making use of it in a variety of public ways, 
This was a question which it seemed to him a duty as 
President to press upon the attention of the members of 
the British Association. Probably, however, he added 
an inquiry into and discussion of the neglect of science, 
and the questionable treatment of scientific men by the 
administrative departments of Government, would be 
more appropriate to a committee appointed by the 
Council of the Association for this purpose than to a presi. 
dential address. 








DOCKYARD NOTES. 


THE old type 3-pounders are, it is said, to be removed 
gradually from all ships and 12-pounders substituted. The 
reason is that the 3-pounder is too small to be of much use, 
On the other hand, the 12-pounder is anything but ideal to 
shoot with, owing to its sharp recoil and the consequent 
difficulty of keeping it on the target. 

THE revised Navy Estimates are two Dreadnoughts and 
one provisional instead of four, two sea-going destroyers 
instead of five, coastal destroyers as before, eight submarines 
instead of twelve. 


Despite all the half promises designed, we suspect, to 
allay the dangers of organised opposition to ‘‘ drawing the 
Lion’s teeth '’-—as one of our contemporaries aptly puts it 
—the Navy has been reduced, and heavily reduced at that. 
Indeed, few people yet realise how great the blow is, and 
there are actually numbers of people who congratulate them- 
selves on the fact that things might be worse. For we have 
short memories now-a-days, and forget that when the first 
reduction was accomplished it was laid down that with it 
ships were to be built at double speed, and four ships added 
every year. In place of that we have two ships only, with a 
possible third, according to how the Hague Conference turns 
out. But these two ships do not even mean two ships a year 
instead of four. The Secretary of the Admiralty sought, and 
earned, the cheers of the little Navyites by announcing that 
very little would be spent this year on the ships, and in every 
way intimating that their construction would be extremely 
slow. At one fell swoop, therefore, the yearly increase of 
the Navy has been dropped from four big ships to one per 
annum. 


Bur even this is not the worst, because it so happens 
that the allotted span of existence of many of our older battle- 
ships is swiftly approaching. The two Centurions—despite 
reconstruction—are battleships to-day in little but name. 
Their old big guns are useless for modern war. All the 
Sovereigns are in little better plight. They are old ships, 
getting beyond the day when they are worth preserving, 
and, in the normal course, should soon be dropped at the 
rate of one or two a year. It is not, therefore, only a 
reduced building programme that the Government have 
gathered; but a steady reduction of the one force upon 
which our national existence depends. 


Contracts for three Brazilian battleships have been 
secured by Elswick. They will, it is rumoured, be Swiftsures. 
It is curious to reflect that had Brazil put the same money 
into a couple of Dreadnoughts, she would, at the present 
stage of building programmes, have gone at one bound from 
a navy of no importance to a first-class naval Power—so 
far as ships are concerned. 


A FLOATING dock for submarines is now installed at Ports- 
mouth. 


C 1, the first of a new type of submarine, is expected at 
Portsmouth shortly. Rumour has it that the C class will 
carry a gun; but we believe this report to be incorrect. The 
idea was suggested some time ago, but certain difficulties in 
the way appear to have prevented it. 








LABOUR AND GOLDIN THE TRANSVAAL. 


PessiMists with regard to South Africa have now a new 
conundrum to ask themselves. The gold output at the Rand 
for the six months ending June 30th last amounted to 
£12,347,504. This tops the previous six months (which up 
till then had held the record) by nearly three-quarters of a 
million sterling. And yet dividends have been worse than 
ever during that time. Were it not that the question is 
complicated by a third issue the answer would be simple 
enough. When output is higher and dividends are lower 
than usual it generally means that working expenses have 
increased. Such, however, cannot be the case in the Trans- 
vaal as iar as the actual industrial costs are concerned. The 
expenditure on plant has been unusually low during the last 
two years in proportion to the output, and everything that 
has been purchased has been strictly of the labour-saving 
class. During the six months in question there has been no 
increase in unskilled labour that would account for the rise 
in the output, and, owing to the Chinese political difficulty, 
white skilled men have been discharged recently at the rate 
of nearly a hundred a month. Then, again, the cost of 
living, and consequentiy of ways, is showing a tendency to 
go down. The question to be answered, then, is, ‘‘ With the 
gold output higher than it has ever been, and the wages bill, 
at all events, no higher than it was, and outlay in purchases 
smaller in proportion to the output than it has ever been, 
what becomes of the dividends?’’ The answer can only be 
of a negative order—to the effect that they are not absorbed 
by the industrial side of the undertaking. This goes to 
emphasise a fact on which we have often laid stress in these 
columns. i.e., that the financial and industrial problems on 
the Rand are by no means identical. 








THE opening of the new line from Cromer to Mundes- 
ley, serving the intermediate villages of Overstrand, Sidestrand 
and Trimmingham, and improving the train service to Mundesley, 
was opened to-day (Friday). 
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RAILWAY MATTERS. 





\ Brut has been passed sanctioning the construction Tue steam consumption of the Lusitania turbines may 


of 3000 miles of railways in Canada, forming twenty-two branch 


railways to the Grand Trunk Pacific system. 


Tue Canadian Pacific Railroad Company has now 900 


miles of new road under construction, By the time the western 
crops are ready to be moved there will be 150 miles of double track 
hetween Winnipeg and Fort William. 


Tue Russian Ministry of Ways of Communication 
laid recently before the Council of Ministers a proposal with 
laying down the many railways needed in Russia. 

Out of regard for the immense numbers of men out 
of work in Russia the Ministry of Ways of Communication has 
decided under no circumstances to place abroad orders for new 
locomotives and passenger coaches ; all such rolling stock is to be 
ordered from Russian works. 


TeMPORARY passenger and goods traffic has just been 
resumed on the railway which is being built between Vologda and 
Viatka, and which will bring St. Petersburg into much more 
direct intercourse with the Ural mining region and Siberia, This 
new line is 402 miles in length. 


Tue British Consul at Shimonoseki reports that the 
Diet has sanctioned the construction of an electric car railway in Moji 
city, and its extension to Hakata is under consideration. The 
construction of a dry dock at Tanoura on the Moji side of the 
Straits is also under consideration. 


Tur Committee of the Railway Department which has 
been examining the question of the construction of an Amur 
railway has, says the 7'‘mes, recommended the immediate exten- 
sion of the Transbaikal line to Pokrovskaia, at the confluence of 
the rivers Shilka and Argun, at the cost of the Government. 


[rom the Baltic Sea to Russian Certral Asia is a far 
cry ; but the enterprising Board of Management of the Russian 
State Railways has just petitioned the Russian Ministry of Ways 
of Communication for the grant of a through direct tariff for 
freight between Kénigsberg and Tashkend and the Russian Central 
Asian railway system. 

Tur New York correspondent of the Tribune writes 
that experiments are being conducted on the railways controlled 
by Mr. E. H. Harriman with a view to perfecting an apparatus 
for enabling the conductor and engine-driver to communicate 
whilst the train is in motiou. The Union Pacific line has 
been selected as the first to be equipped should the device prove 
satisfactory. 

Tue Great Western Railway Company contemplates 
important works of development at Weymouth. The old wooden 
viaduct across the Backwater, which carried the line from Wey- 
mouth to Portland, is to be replaced by an iron bridge. Three 
acres of the Backwater are to be reclaimed. Ona portion of this 
land a new station is to be erected, and the retnainder is to be laid 
out as gardens. 


THE negotiations between Great Britain and China 


regarding the construction of a railway from Burma to China are | 


nearing completion, says the Central News. The first section from 
Bhamo to Teng-yuen will be a joint Anglo-Chinese undertaking. 
The second section, carrying the line to Yun-an-fu, will be entirely 
Chinese. It is understood that China is also arranging to purchase 
the French Yunan Railway. 


Ir was said that the Nicolas Railway Station in St. 
Petersburg is to be rebuilt on a most imposing scale ; in fact, while the 
Cathedral of St. Isaac has cost no less a sum than £2,337.500, the 
new Nicolas Railway Station is to cost £2,444,000. However, 
the chief architect connected with the project says that the sum 
of £2,444,000 would include not only the cost of the new station, 
but also that of laying down a line between St. Petersburg and 
Obukhovo, and that the cost of the new station would be only 
about £531,250. 


Tue railway line from Cape Hayti to Grande Riviere, 


Hayti, which is eventually to connect with Port-au-Prince, is now | 


completed as far as Grande Rivitre, a distance of some 22 kiloms. 
from the Cape. A contract for the construction of a railway from 
Les Cayes to Perrin has been granted toa Haytian citizen. The 
line will be about 174 miles in length, and run through a flat but 
fertile district, fairly well cultivated with sugar cane. It will pass 
through a belt where, it is said, such woods as cedar and 
mahogany exist. 


Tue Cuban Gaceta Oficial of July 5th contains copy 
of a law authorising the Executive Government to enter into con- 
tracts without the formality of a call for tenders, with one or 
several Cuban or foreign companies, for the construction and work- 
ing of twelve narrow-gauge railway lines, particulars of which are 
given in the (faceta. A subsidy of 6000 dols., payable in six annual 
instalments, will be granted for each kilometre of railway con- 
structed and worked. The amount to be disbursed annually on 
these subsidies must not exceed 500,000 dols. 


AccorDING to the report of the year’s working of the 
Glasgow tramways to May 31st last, the total revenue was 
£820,938 14s. 7d., and the working expenses amounted to 
£456,268 19s, 2d. The car miles run amounted to 18,886,910, and 
the passengers carried were 208,059,833, The number of electrical 
units used per car mile for traction and lighting was 1-18. The 
average working expenses per car mile, including total power cost 
and amount expended on permanent way renewals, was 7-78d., 
and the average revenue per car mile 10-432d. 


Tue South-Eastern and Chatham Railway Company 
announces that, owing to heavy landslip near Modane—the Franco- 
italian frontier station—passengers to and from Italy by that route 
will be transferred at the blocked portion of the line and sent 
forward by another train in readiness on the other side of the land- 
slip. It will probably take some weeks before the line can be 
cleared for through trains. Passengers desiring through carriages 
must travel v4 the Simplon Tunnel or by the Gothard route, by 
which routes the goods and parcels traffic will e forwarded until 
further notice, 


WritT1nG to the Novoe Vremya from Yeletz, in Eastern 
European Russia, a commercial man draws attention to the very 
bad management of the Russian railways with regard to the 
great loss of time involved in sending freight by goods train; 
thus, while all the year round the average speed of a goods train 
in Austria is 13} miles an hour, it is rather less than three miles an 
hour in Russia; herein the correspondent referred to sees the 
chief cause of the congestion of traffic all over Russia, and the 
reason why such a great quantity of corn is allowed to rot at 
pt ig stations, for the authorities cannot cope with the 
rame, 

In an article on the cause of therecent railway accident 
at Salisbury the Scientific American expresses the hope that this 
disobedience of orders is not an indication that the English railroads 
are beginning to resemble certain of our American lines in the 
desire for speed almost irrespective of the attendant risks. Within 
recent months there has been a series of accidents on British 
railroads which would tend to show that such is the case, and the 
Scientific American trusts that the terrible lesson which these 
disasters are adapted to teach will not be neglected in establishing 
a new record for safe travel in England such as that which British 
railroads have deservedly possessed heretofore. 


rard to attracting private capital to undertake the work of | 


| NOTES AND MEMORANDA. 





| probably be taken fairly at 15 1b. per horse-power per hour. This 
| gives for 65,000 horse-power no less than 435 tons of steam per 
| hour, and probably not much less than 50 tons of coal in the same 
period, or, say 1200 tons per day of twenty-four hours. 


Tue South Metropolitan Gas Company during the last 
half-year sold 6,259,717 cubic feet of gas. The coal carbonised in 
the same period amounted to 586,950 tons. Amongst residual 
products obtained were :—7,239,992 cwt. of coke, 147,751 yards of 
| breeze, 5,841,377 gallons of tar, and 188,397 butts of ammoniacal 
liquor. 


| In our issue of July 27th we published in this column 

the third annual census of motor cars in Great Britain. This we 
took from our contemporary the Autocar, giving at the time full 
credit to that journal. Mr. E. Shrapnel Smith now writes to say 
that the figures for 1904 were obtained from his paper read at 
Glasgow on July 26th, 1904, 


Durine June last, in London, applications for the 
registration of 439 motor cars, 56 heavy motor cars, and 127 
motor cycles have been dealt with, bringing the total number of 
these vehicles up to 11,265, 833, and 6064 respectively. Changes 
of ownership in 228 cases have been dealt with, the total number 
of such changes since the beginning of the Council’s administra- 
tion being 2199 cars and 1714 cycles. The number of licences to 
drive motor cars and motor cycles issued during the month was 
1763, bringing the total number up to 36,664. 


THE Public Control Committee of the London County 
Council report that in April, 1905, the Council authorised applica- 
tion being made to the Local Government Board for an addi‘ional 
index mark for motor cars, the limit number of four figures under 
the mark ‘‘A” having been reached. The Board assigned the 
mark “ L.C.,” at the same time suggesting that **‘ L.N.” would be 
suitable in case a third index should be required. The available 
numbers under the mark ‘‘L.C.” are now becoming exhausted, 
and the Committee accordingly recommend that ‘ L.N.” should 
be the new index mark. 


THE report of the Falmouth Observatory Committee 
of the Royal Cornwall Polytechnic Society for the year 1905— 
one of the principal observatories subsidised by the Meteorological- 
office—shows that a record reading of the barometer for that part 
of the British Islands occurred on January 28th, viz., 31-097in. 

corrected and reduced to sea level. The next highest reading at 
Falmouth during the last thirty years was 30-98lin. on January 
18th, 1882. Another interesting point is the mean temperature of 
the sea surface, taken one mile outside the harbour, viz., 53-3 deg., 
being 2-3 deg. above the mean temperature of the air. 


THERE has been a notable increase of over 30,000 tons 
in the import of coal into St. Nazaire during last year, due in a 
large measure to the activity at the local forges where the plates 
are rolled for the large vessels under construction at the ship- 
building yards of the district. Owing to contracts having 
expired the imports of German coal have greatly diminished ; but 
a fresh agreement has been made with a well-known German 
syndicate for 130,000 tons for local ironworks, which means a 
corresponding loss to the British coal exporters, who have, says 
the British Consul, unfortunately, been out-manceuvred in this 
instance. 


In the recent Scottish trials of touring motor cars the 
best performance on the basis of consumption of fuel was made by 
a10 horse-power Darracq car oiinitae- erties engine. Thedimen- 
sions of the cylinders were 100 mm. bore by 120 mm. stroke, and the 
weight of the car, unladen, was 16 cwt. 2 qr., and laden 21 ewt. 
3qr. 18lb. The consumption averaged 41-7 ton-miles per gallon 
of petrol. The second best performance on the same basis was 
that of the 12 horse-power Arrol-Johnston dogeart with horizontal 
engine having two cylinders, 44in. by 6$in. This car weighs, 
unladen, over 21 cwt., and with passengers 27 cwt. The fuel con- 





sumption came out at 38-8 ton-miles per gallon. 


TE completion of the Simplon Tunnel, 12} miles in 
length, at a cost of £3,100,000, and at an average rate of two 
miles a year, has induced Mr. Lewis M. Haupt to publish in the 
Journal of the Franklin Institute some comparative noteson other 
great tunnels. The Hoosac Tunnel, Massachusetts, 5 miles in 
length, was begun in 1854 and og ry in 1876, with an average 
progress of 5-5ft. perday. The Mont Cenis Tunnel, 8 miles in 
length, was begun in 1857 and completed in 1871, with an average 
progress of 8ft. perday. The Sutro Tunnel, Nevada, 4 miles in 
length, was begun in 1869 and completed in 1878, with an average 
progress of 10-24ft. per day. The St. Gothard Tunnel—1$72- 
1881—9} miles in length, was driven at the rate of 14-6ft. per 
day. The Arlberg Tunnel—1880-1884—6-38 miles in length, was 
driven at the rate of 27-8ft. per day. 


In the directors’ half-yearly report to the shareholders 
of the South Metropolitan Gas Company it is stated that the 
receipts for tar, notwithstanding all the very valuable products 
derived from it, has realised very little over ld. per gallon, which 
is about its value for fuel. It would be well for gas undertakings 
to cultivate a demand for other purposes than distilling, and to sell 
as much tar as possible for fuel and for roadmaking at contract 
prices everywhere. By thus taking tar out of the market its value 
for distilling to obtain the many extraordinarily useful products 
will be enhanced. At present gas makers derive no benefit what- 
ever from all the wonderful coal-tar discoveries of which so much 
is now being said, due solely to over-production.] Sir George 
Livesey states that tar should be worth 6d. a gallon for distilling if 
the quantity offerzd to the market were no more than its needs. 


A WATCHMAKER of Ontario has made a working engine 
of gold and steel which weighs 4 grains troy, compressed air is 
used to run it, and it attains a speed of 6000 revolutions per 
minute. The bore of the cylinder is ;3;in., stroke y;in., and the 
horse-power has been computed at z5%555- According to the 
American Machinist the horse-power and speed were carefully 
estimated by Professor C. A. Chant, of the physical department of 
Toronto University. It was shown before the Canadian Institute 
by request, where it was exhibited running, examined by magnify- 
ing glasses, and its construction shown by lantern slides. It would 
take 120 similar engines to weigh 1 ounce, 1920 engines to the 

und, and 3,840,000 to the ton. The shaft bearings are made of 

ardened steel, ground and fitted to the gold bed ; being recessed 
on the inside, the friction is lessened as well as forming an oil 
recess, 


At a recent meeting of the Faraday Society the pre- 
liminary report on the experiments made at Sault Ste Marie, under 
Government auspices, on the smelting of Canadian iron ores by 
the electrothermic process was read by Dr. E. Haanel. The results 
obtained are summarised as follows :—(1) Magnetite—which is the 
chief Canadian ore—can be as economically smelted by the electro- 
thermic process as hematite. (2) Ores of high sulphur content not 
containing manganese can be made into pig iron containing only a 
few thousandths of 1 per cent. of sulphur. (3) The silicon content 
can be varied as required for the class of pig to be produced. 
(4) Charcoal, which can be — produced from mill refuse or 
wood which could not otherwise be utilised, can be substituted for 
coke as a reducing agent, without being briquetted with the ore. 
(5) A ferro-nickel pig can be produced practically free from sulphur 
and of tine quality from roasted nickeliferous pyrrhotite. (6) The 
experiment made with a titaniferous iron ore containing 17°82 per 
cent. of titanic acid permits the conclusion that titaniferous iron 
ores up to perhaps 5 per cent. titanic acid can be successfully 





treated by the electric process, 





MISCELLANEA. 


Tux Russian Ministry of Ways of Communication 
intends to spend the sum of £43,050 in establishing a series of 
lighthouses on Lake Ladoga, 


Tue make of pig iron in Belgium in the first half of 
this year totalled 698,065 tons, against 658,860 tons in the same 
period of 1905—an increase of 39,295 tons. 


Tur U.S. Bureau of Construction and Repair will shortly 
begin plans for the construction of two torpedo boat destroyers 
which were provided for in the last Naval Appropriation Act, 


Tue owners of the metallurgical works in the Ural 
have decided to follow the example of those in the south of 
Russia and form a common sales office for the maintenance of 
prices and the distribution of orders. 


At a meeting of the Brighton Town Council last week 
the offer of the Postmaster-General to purchase the Brighton muni- 
cipal telephone undertaking for £49,000 was discussed, and in the 
result decided by thirty-six votes to two to accept the offer. 


EXPERIMENTS are, according to the Cologne Gazette, 
being made at the Auszenjade Lightship with a bell fixed beneath 
the surface of the water, mainly in order to ascertain how far 
sound signals, produced by this means and repeated at short 
intervals, are liable to interfere with one another. 


AT a meeting on Wednesday of the Royal Agricultural 
Society deputations were received from Lincoln and Ipswich, and 
Lincoln was finally selected as the place for next year’s show. The 
Blackpool Town Council have decided to invite the Royal 
Agricultural Society to hold its show in the borough in 1908 and 

909. 





AccorDING to a recent consular report a Bavarian firm 
has introduced a paper for packing purposes formed of thin foils of 
aluminium, which is said to be a great improvement on anything 
yet supplied for wrapping round food stuffs, inasmuch as the foil is 
not only perfectly hygienic but is proof against water, oils, and 
grease. 


LarGE deposits of iron ore are stated to exist in the 
German colony of Togo, Africa, They are situated at Bangeli, 
about 240 miles distant from the coast, and it will be necessary to 
construct a railway if the ores are to be exported. The expendi- 
ture on the railway and necessary harbour works is estimated at 


£1,000,000. 


HupDDERSFIELD is seeking to cope with the problem of 
sewage treatment. It has been decided to start new sewage 
disposal works at Cooper Bridge, just on the border of the 
borough, near Bradley, and the ceremony of cutting the first 
sod was performed last week. The new works are to supplement 
those already in existence. They are to cost about £150,000. 


At a meeting of the Manchester Waterworks Com- 
mittee held last week, the resolution authorising the construction 
of a third pipe from Thirlmere was referred to the ‘Thirlmere Sub- 
committee, witL instructions to make the ry arrang its 
for carrying it into effect. It was also ordered that steps be taken 
forthwith for the acquisition of land in connection with the con- 
struction of the Heaton Park reservoir. 


Tue Roumanian petroleum industry is steadily develop- 
ing. The total production of crude oil in 1905 was about 601,700 
tons, or double the production of four yearsago. The total export 
was 214,348 tons as against 160,442 tons in 1904 and 126,227 tons 
in 1903, so that the export has nearly doubled in two years. 
France took 55 per cent. of the total export of 1905, Germany took 
17 per cent., and the United Kingdom 10 per cent. of the total. 


Tue Hamburg-American line has decided to re-transfer 
its New York services to Southampton for the present. This is 
owing to difficulties caused by the construction of the naval 
harbour. The result of keeping the eastern entrance closed has 
been to compel all the traffic to use the western entrance, where 
the breakwater works are now proceeding, and which, with their 
heavy machinery on the gantries, are cousidered to be a source of 
possible danger. 


THE negotiations between the Water Committees of the 
Birkenhead and the Liverpool Corporations have resulted in both 

rties agreeing to terms under which Liverpool will provide 
Birkenhead with water from Lake Vyrnwy. If the respective 
Councils approve the scheme arrived at by the two committees, it 
may mean that Liverpool will need to provide an additional pipe 
line to tap the Vyrnwy main at Delamere Forest, and convey it 
thence to Birkenhead. 


THE work of deepening the Koschkin Channel, which 
connects Lake Ladoga with the Neva, is approaching completion. 
Hitherto this channel has been only 4ft. or 5ft. in depth ; hence- 
forth it will be from 16ft. to 18ft. deep; its width will be 80 yards. 
It is expected that the improved channel will lead to trade being 
pate 7 very much between the Neva and the water system 
around Lake Ladoga. For the purpose of lighting the shore of 
Lake Ladoga a lighthouse 223ft. in height has been erected. 


Tue Richmond—Australia—Council has, according to 
the Melbourne Age of June 19th, suggested that a conference of 
the representatives of the metropolitan municipalities should be 
invited to consider the advisability of taking joint action to 
utilise the waters of the river Yarra, now running to waste, for 
motive power. It is stated that the average daily flow of the 
Yarra is 58,000 cubic feet per minute. It would be easy to con- 
struct a dam and to obtain 4200 horse-power for the generation 
of electricity. 

Very large areas of the Roumanian oilfields are the 

roperty of the State, and have hitherto been unworked, but a 
ae has recently passed the Chambers providing for the leasing of 
these lands to private companies, and containing important 
provisos with the object of preventing monopolies. Some years 
ago the Standard Oil Company tried to obtain a concession for 
working the Government oilfields, together with the right of erect- 
ing the necessary pipe-lines to Constantza, but such an outery was 
raised in the country against this monopoly falling into the hands 
of a foreign company that negotiations were broken off. 


THE value of the imports of cement into New York, 
which had fallen from £75,000 in 1903 to £24,000 in 1904, show a 
further reduction to £19,000 in 1905. The total importations into 
the United States have fallen off much in the same way during the 
three years in question, namely, from £605,000 in 1903 to £277,000 
in 1904, and to £220,000 in 1905. The largestsupplies come from 
Germany and Belgium, but these are diminishing year by year as 
the production in the United States increases. The total produc- 
tion of hydraulic cement in the United States in 1905 is estimated 
at about 34,000,000 barrels of 380 Ib. net, of which 1,026,502 barrels 
were exported, the value given being about £278,000. 


TuE Provincial Government of the Province of North 
Holland, at Haarlem, is prepared to receive tenders, up to 11 a.m. 
on the 9th August, for: (1) The widening and deepening of the 
North Sea Canal, and the construction of canal bank works and 
additional works between the Hem Bridge and the border of the 
passage, in maintenance by the Municipality of Amsterdam. The 
cost is estimated at about £23,000. (2) The deepening to 10-30 m. 
below normal Amsterdam level of the North Sea Canal between the 
side canal B and the west side of the bend near Buitenhuizen, and 
between the side canal C and the new Hem Bridge. The cost is 
estimated at about £16,400. Copies of the contracts—Nos. 173 
and 163—may be obtained from Gebrs. van Cleef, the Hague, 
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inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken | 
subject to this condition. 


Advertisements cannot be inserted anless delivered before 
Siz o'clock on Thursday evening, and, in cons«quence o! 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publeshi: 


Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Tus EnGineer. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 


wiment of the 
ite; all other 








PUBLISHER'S NOTICE. 


With this week's number is issued, as a Supplement, a Trwo-page | 
"Eng graving of H.M. First-class Battleship Dreadnought. Every 
copy as issued by the Publisher includes a copy of this Supplement, 
and subscribers are requested to notify the fact should they not 


receive it, 


pis * 





Fs sang subscriber abroad should receive THE ENGINEER in an | 
imperfect or mutilated condition, he will oblige oy giving prompt | 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
¥ suffered, can be remedied by obtaining the paper direct from 
Mis iors 








ithe four 


| vessels only 


| Hague Conference on the reduction of armaments 


| with equanin iy is impossible. 


| who insist upon retrenchment. 
| indeed hint at ‘confidential reasons,” 
| that there has not been that “ progress with foreign 


TO CORRESPONDENTS. 


48 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and Saad, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


&@ All letters intended for insertion in Tux Enoinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but gh a bah is of good faith, No notice 
whatever can be taken of y 


4 We cannot undertake to return drawings or manuscripts we must, 
therefore, request correspondents to keep copies. 





REPLIES. 

W. J. (Crosby).—We think you will be able to obtain what you require 
from the New Expanded Metal Company, Limited, York Mansions, 
York-street, Westminster, 8. W. 

L. (Glasgow).—Several sections have been published at various times 
The canal scheme has now reached such a state that it would be mere 
waste of time to consider further propos :1s 

M. B. L. (Brechin).—(1) The making of steel castings is a very special 
art, and so faras we are aware no book has been published on the 


sabject Much can be gathered from the ‘‘ Transactions” of the Iron 
and Steel Inst:tute, but success can only be obtained by long practice. 
One of the prime difficulties is the destruction of the mould by the 


enormous heat of the metal. (2) Your suggestion has often been made 
and considered. ‘The free library, however, appears to cover the whole 
ground, 

C. K.—It is impossible to propose any formula of general application for 
ascertaining the tractive power of compound locomotives unless the 
average effective pressure in the cylinders is known; Pambour's well- 
known formu'a will then apply fur each eugine separately. The rule 
may be used on the assumption that the effective pressure is 1)b. 
per square inch, the result being then multiplied by the pressure 
obtained from indicator cards. Ali else is based on pure a-sumption. 
Thus, we bave seen the tractive power of a three-cyliuder compound 
ca'culated on the supposition that the effective pressure in the smail 
cylinders was 00 1))., and in the low-pre sure 4U0)}b. Do not forget that 
Dr. Parmbour's rule applies to two cylinders. If on'y one is use] the 


resuit must be halved 
INQUIRIES. 
HIRN, 
Sir, —I should be oblige if any one of your readers could refer me to 


any published references, in English, dealing with the life and work cf 
| Hirn, the great Alsatian authority on the rmodynuamics, 


July 27th, Carnots Law. 








MEETINGS NEXT WEEK. 





Tue Rartway CLius.—Monday, August 6th, at 11 a.m., at Leicester 
| Railway Museum. General meeting. At 12.25 pm. travel by Midland 
| Railway to Swannington. Visit Works, &c., at Coalville, the extensive 


} Quarries at Bardon Hill, also Collieries at Bagworth. 
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The Navy Estimates. 


Vote 8 has at last been taken, and the fears of 
those who anticipated a serious reduction in the 
building programme of the Navy have been more 
than realised. This year we lose not only one of 
Dreadnoughts—the ‘four armoured 
vessels’ of the Cawdor memorandum—but three 
ocean-going destroyers and four submarines, whilst 
next year—1907-8—in place of four new armoured 
two will be laid down, unless the 


should prove abortive, when provision will be made 
for a third. If we may take this statement as 
referring to battleships, it becomes apparent that 
the Government in this item alone have reduced 


| by one-quarter a programme which in March last 


they accepted as a minimum. To regard this action 
In the absence of 
any sound ar,uments in support of the reduction, 
the conclusion is unavoidable that the Government 
have given way to a party of their supporters 
Mr. Robertson did 
and believed 


/new programmes which the Admiralty had reason 
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| was framed, 
| mises could convince no one who had not already 
| made up his mind that a reduction was necessary. 


|}of Commons on 
|should prove the earnestness of our desire for 
|the reduction of armaments by going to the con- 
'ference at the Hague with a reduced programme. 


to anticipate when their original new programme 
’ but such vague suggestions and sur- 


Of the several arguments, if they may be so called, 
which Mr. Robertson adduced in support of the reduc- 


| tion, that which appealed particularly to the House 


Friday evening was that we 


The question is clearly a matter of politics, and it 


‘hardly falls within our province to discuss it, 


but we cannot refrain from lending our sup- 
port to those in both Houses who controverted 
an argument so specious. Itis safe to say that not 
a sing'e one of the Powers will believe that we gave 
up the building of the vessel with any genuine idea 
of the kind. It must be obvious to the meanest 
intelligence that retrenchment was. first decided 
upon, and then reasons were sought to justify the 
action. If the argument is used at all at 
the conference, it is more likely to bring upon 
us a charge of disingenuousness and insincerity 
than to influence one whit the other Powers to 


| the ends of peace. 
current that a compromise had been reached. 








follow suit. It is indeed said that Germany will 
only take part in the conference on the understand- 
ing that the reduction of armaments is not dis- 
cussed, and it is already stated that France is not 
at all moved by Mr. Robertson’s statement. Our 
Navy is to us not arms but armour; we use it for 
the defence of our trade and shores, not for aggres- 
sion, and for us to make a pretence of leading 
the way towards disarmament is to assume a part 
we are clearly not called upon to fill. When the 
enemy throws down his sword the armed man 
discards his shield, but if the armed man offered to 
give up his shield as an inducement to the enemy 
to break his sword, we could not blame the latter 
if he suspected a ruse. We do not, therefore, 
believe for a moment that the Hague Conference 
will be moved an inch towards peace by our reduced 
programme, but, on the other hand, a resolute 
attitude, a clear determination to be extra- 
vagant, if anything, rather than parsimonious, 
where the integrity of the Empire is con- 
cerned, a demonstration of our fixed intention 
to remain paramount at sea, no matter what the 
cost, would do much to put an end to useless 
efforts to attain equality with us. On the other 
hand, if the Powers assert that for the protection 
of a certain mercantile marine, a navy of a 
certain size is essential, who is to gainsay them ? 
Any indication of weakness or wavering is, to 
our mind, far more likely to defeat than to aid 
There was last week a rumour 
It 
was to the effect that the Government had taken u 
new reading of the “ four armoured ships,” and had 
resolved to lay down three Dreadnoughts and a 
cruiser. This has now been decided—a_ policy 
which has our cordial support. Opinions are 
not lacking that a squadron of four Dread- 
noughts represents the ideal; three are too few, 
five aretoomany. But it is also felt that the Jesson 
of the recent Naval Manceuvres is that we need more 
cruisers. Had this plan been adopted both objects 
would have been satisfied ; we should have had our 
overwhelmingly powerful squadron of battleships, 
and we should have increased our fleet of cruisers. 
It was not adopted, not because its good points 
were not recognised, but because it did not save 
the two and a-half millions which the Government 
had resolved to save. 

We have left for final consideration Mr. Robert- 
son’s reiterated assertion that the reduction in the 
programme is made on the recommendation of the 
Sea Lords. We confess we are unable to understand 
this statement. The same Lords only five months 
ago agreed to the Cawdor programme, and accepted 
it as representing a minimum, and to-day we are 
told that they ‘“‘recommend’’ reductions of over 
one quarter on the principal item, and of more on 
other items. We would earnestly recommend to 
the careful attention of our readers the admirable 
debate on their action which took place in the House 
of Lords on Monday last. It is in this board of 
experts that we repose our faith, and we do 
very sincerely wish that Mr. Robertson had 
been able to lift a corner of the “confidential” 
veil which conceals their curious change of opinion. 
That they are subject to coercion of any ordinary 
kind we will not admit; the “will of Parliament” 
will not, in spite of the wishes of a Radical news- 
paper, ever be “imposed upon the permanent 
Officials ;” but we cannot avoid the conclusion that 
persuasion of some kind has been employed to gain 
their approval—nay, their “ recommendation ”—of 
this remarkable change. If—and we pray it may not 
be the case—evil should come out of this reduction, 
the present Government will have to answer for the 
arguments they used to win the support of the 
Board of Admiralty. 


The Royal Commission on Motor Cars. 


WE have already said something about the 
Report of the Royal Commission on Motor Cars. 
It is a very important document, and demands 
most careful consideration, dealing, as it does, 
directly and indirectly with a great and growing 
industry. The Commissioners appear to think that 
the capital invested is about £5,000,000, a sum 
which we have reason to believe is very much too 
small. Indeed, the number of cars and motor cycles 
registered in May of the present year was 86,338, 
giving, at the very low average estimate of £100 each, 
£8,633,800 as the value of vehicles alone, and the 
rate of increase is evidently very rapid. The ques- 
tions raised for settlement are numerous, and it is 
above all things necessary that they should be dis- 
cussed and settled with broad minds and entirely 
without prejudice. The Commissioners have fully 
complied with these conditions, and the more care- 
fully we read the Report the better do we like it. 

The population of this country may be divided 
into three principal classes—those who favour the 





122 


THE ENGINEER 


AvuGusr 3, 1906 








motor car, those who are opposed to it, and those 
who are indifferent. These last may be dismissed 
from further consideration. It is to the action of | 
the second party that the appointment of the Com- | 
mission is due; they attack the motor car, and its | 
friends have to defend it. The charges brought | 
against it are that it destroys’ the roads; that it | 
sets up clouds of dust, which render considerable 
breadths of country alongside the highways all but 
uninhabitable; that it is noisy and dangerous, 
killing and maiming persons legitimately using the 
highway. Minor causes of offence are named, but 
we need not concern ourselves with them. The 
duties of the Commission lay in investigating 
these complaints, hearing what could be urged 
by way of defence, and then endeavouring to 
formulate proposals intended to mitigate the evils 
of which complaint is made, without interfering 
with individual liberty unduly, or restraining the 
inhabitants of the country from making use of the | 
highways. We may say at once that we are certain | 
that the restoration of the country highway to the | 
condition of pristine Arcadian simplicity which 
many good folk desire is quite out of the question. 
We may add that no such condition ever really existed. 
On the main “turnpike” roads, in dry weather the 
hedges and the wayfarer have always been coated | 
with dust, and ladies wore veils long before the | 
motor car was dreamed of. Never in the future | 
will roadside residences be desirable, because in | 





remedy against a company whose engines produce 
a nuisance. In just the same way, and on the 
sume grounds, the farmer mutatis mutandis might 
sue the motor car owner. We must for the 
moment, however, leave the dust question on one 
side. 

The Commissioners are of opinion that a speed 
limit of 12 miles an hour should be enforced in 
towns and certain districts to be defined by local 
authorities. We regard this recommendation as a 
mistake. In most towns this speed limit is far too 
high. In cities it is for the most part impossible. 
What holds good of the country should hold good 
of the towns. Any speed whatsoever is too fast if 
it involves danger to others using the road. If 
it does not, then it is not too fast. We 
speak now, of course, of motor cars, not of heavy 
self-propelled vehicles, the speed of which must be 
kept down, not because high speed is dangerous, 
but because it sets up a nuisance in the shape of 
noise and vibration. We are altogether at one with 
the Committee when they say that heavy motor 
vehicles, weighing from 2 to 3 tons, and having 
non-resilient tires, should not run at more than 
five miles an hour. Returning to “light”? motor 
cars, we believe that the town speed limitation 
advocated will not bear the test of experience; and 
that in the near future it will be found that it is no 
more tolerable or useful than is the present general 
town and country 20 miles limit. We cannot 


days to come the roads will be used in a way and to | see what it can do that will not be better done 
an extent unknown in the past. The utmost to be| by making the law of “driving to the common 
done lies in mitigating nuisances—in so far as|danger” sufficiently stringent in its wording 
ther are sentimental, they cannot be got rid of | and in its operation; no legal limit to speed will 
by any conceivable legislation. Clearly this is| necessarily render driving safe. It has been 
the view taken by the Commission. Those who| found impossible to work the law as it stands, 
seek in its pages for drastic remedies will not|and it is quite certain that if a bad accident 
find them ; but they will find a sane and compre- | occurred the driver would not be punished for going 
hensive estimate of the troubles to be got over and | too fast, but for, let us say, manslaughter. The 


of the difficulties which have to be surmounted. 
| 


The Report deals with (1) speed and driving; | 
(2) roads and dust; (2) registration and construc- | 
fion of motor vehicles; (4) licensing drivers ; (5) | 
identification ; (6) heavy motor cars; (7) motor | 
cycles; (8) offences and penalties; (9) special | 
questions ; (10) taxation and revenue. A goodly 
list, with only a portion of which we ean for the 
moment deal. The Commissioners very carefully 
considered all the arguments that can be brought 
forward for and against a speed limit, and we are 
glad to see that they have accepted the principle 
for which we have long contended, namely, that 
except within towns there should be no limit. The 
theory involved has been that the faster a car runs 
the greater is the danger that someone will be 
hurt or killed. This is a purely superficial 
assumption which cannot be worked in practice. 
No one can prove that 12 miles an hour is safer 
than 13 miles an hour. If an accident occurs now 
when a man is driving at, say, 15 miles an hour, he 
cannot hope to escape punishment because he was 
running well under the speed limit; nor is it 
, probable that he would be punished more severely 

if it was proved that he was running at 21 miles 
an hour instead of 20. In all serious cases 
the human nature of a jury asserts itself. Speed | 
becomes quite a secondary consideration; either | 
the accused drove to the common danger or he 
did not, and they give a verdict accordingly. The 
course recommended by the Commissioners is in 
strict accord with common sense. Drive as fast as 
you please, but the onus is then shifted on you to 
prove that you were not driving to “the common 
danger.” ‘We think,” say the Commissioners, 
“that the object of the law should be not 
to punish speed because it is speed, but because 
and where it is dangerous or otherwise 
injurious to the public.” There are hundreds of 
miles of highway so far straight that it is easy to 
see a fair distance ahead. It is preposterous to 
say that a car which can run 30 miles an hour must 
not go more than 20 miles on such a road. As a | 
matter of fact, the law is broken every day, and all | 
day long, on these highways, and no one is a penny | 
the worse. It may be argued, however, that | 
although it is not likely that life or limb will be 
endangered, yet that the dust raised, increasing in 
some rapid but unsettled ratio with the speed, can 
be kept down by reducing the velocity at which the 
car runs. That dust is a nuisance no one disputes. 
The evidence on this point is overwhelming. Take, 
for example, the replies to circulars sent to Scotch 
agriculturists :—‘ Considerable injury has been done 
to hedges by dust.” “Hay and grain crops are 
rendered dangerous as feeding for live stock by fine 
dust adhering to them.” “ Hedges and crops near 
roads get covered by dust; it ruins hay.” ‘Cattle 
seldom graze on pasture near roads,” &c. It may be 
argued that a speed limit would mitigate the nuisance. 
But the proper way to deal with the matter is to| 
treat the car as a locomotive engine giving off smoke. | 
Those who live alongside a railway have a legal: 








| smaller offence would be swallowed up in the 


greater. We know that as it is cars are driven 
too fast for safety, and risks are run. The driver’s 
excuse is, “Oh! I am not going beyond the speed 
limit.” Motor omnibuses can run to the common 
danger at speeds much under twelve miles an hour. 
Their drivers can be prosecuted with far more effect 
under any circumstances for racing than for going 
too fast. Any speed is too great if the environment 
renders it dangerous. 


Electricity Works and Nuisances. 


A JUDGMENT of considerable importance to the 
owners of electricity supply works was delivered 
by Mr. Justice Neville in the Chancery Division on 
Monday. Some of the residents in a street adjoin- 
ing the King’s-road electricity works of the St. 
Pancras Borough Council brought an action to 
restrain the Council from continuing a nuisance 
caused by their dust destructor and electricity 
works; and, while the residents lost their case so 
far as the dust destructor was concerned, they 
succeeded in obtaining an injunction restraining the 
defendants from working their engines so as to 
cause vibration sufficient to constitute a “legal 
nuisance.” 

The trouble in question was caused by a three- 
crank compound Browett-Lindley engine, driving a 
450 kilowatt continuous-current dynamo, which had 
been the cause of complaint in a former action. 
Since then, however, the balancing of the engine 
had been improved by carrying out certain recom- 
mendations of Professor Dalby, but recently the 
set had needed repair, and, after it had been 
taken down and re-erected, the vibration was once 
more evident. The case was along one. Captain 
Sankey and Mr. J. J. Bourne were called as experts 
for the plaintiffs, and Colonel Crompton, Professor 
Dalby, and Major Cardew for the defendants. It was 
practically admitted by the defendants that there 
had been a certain amount of vibration when this 
particular engine was running, and we do not propose 
to discuss whether or not the judge was right in 
deciding on the evidence, that this amount was 
enough to constitute a nuisance. The serious 
matter for consideration is the effect of such deci- 
sions in hampering the development of the 
electricity supply industry, which is already crippled 
by a number of legal restrictions. The following 
clause is included in every Electric Lighting Order: 
“ Nothing in this Order shall exonerate the under- 
takers from any indictment, action, or other pro- 
ceedings for nuisance in the event of any nuisance 
being caused by them.” Thus, although the electricity 
supply undertaker is bound under penalty, to supply 
electricity to practically every consumer who requires 
it, and must, therefore, gradually increase the 
size of his works and put in larger generating units, 
yet he is liable to an injunction at any time calling 
upon him to stop these engines if it can be proved 
that they cause sufficient vibration to be objection- 
able to those living near the works. For if a 





450- kilowatt set, even though it be a badly. 
balanced reciprocating engine, creates an M eae 
able nuisance,” the sets of twice, thrice, or ten 
times the size, now being installed in electricit 
works, may well do the same, for presumably nei 
is a nuisance just as much as slower vibrations: anq 
the large turbine sets that are now built do not 
always run silently. A simple remedy for thig 
state of affairs would be, of course, for the elec. 
tricity supply authorities to buy the property 
surrounding the works; but, unfortunately, the 
undertaker has no powers of compulsory purchase 
under the Electric Lighting Acts. As a matter of 
fact, the St. Pancras Borough Council in the 
former case alluded to had already acquired the 
land on which the houses stood, but not the leases, 
and one result of the action was that the Council 
finally bought the leases at a far higher price than 
they would otherwise have had to pay. The people 
who applied for the injunction in the present 
instance occupy houses on the opposite side of the 
street, and further from the electricity works.  [t 
was stated that they had waited with their applica. 
tion for an injunction to see if the nuisance would be 
abated after the success of the previous action, and 
the judge adopted this more charitable view rather 
than the alternative which would naturally suggest 
itself. 

The Electricity Supply Bill, introduced by the 
late Government in 1903, and every year afterwards, 
but always abandoned owing to lack of time, con- 
tained a clause to give the Board of Trade power 
to grant Provisional Orders to electricity under- 
takers for the compulsory purchase of land, subject 
to the provisions of the Land Clauses Act, and this 
would have gone far to relieve the electricity supply 
industry of the hardship in question. The St. 
Pancras Borough Council went further than this, 
however, and introduced a Bill this session to 
relieve them from the clause in their Electric Light- 
ing Order which we have quoted above. The Bill 
simply states that this clause shall not apply, either 
in the case of existing works or subsequent exten- 
sions; and the only thing that mars its perfection is 
that protective clauses have been inserted at the 
instance of the Commissioners of Works and the 
London County Council. The clause inserted to 
meet the views of the Commissioners of Works, as 
expressed in the Memorandum which they issued 
last May, is to prevent any deleterious effect of the 
smoke on the vegetation in the Royal Parks and on 
museums and other public buildings in the metropolis. 
It gives authority to the Commissioners’ engineer to 
inspect any generating station, and to see if proper 
precautions are adopted “for the due consumption 
of smoke and for preventing, as far as reasonably 
practicable, the evolution of oxides and sulphur 
generally for the prevention of nuisance in relation 
to the protected premises.” If these “ proper pre- 
cautions” are not adopted, the Commissioners 
may require the Borough Council “ forthwith to 
carry out such works and to do such things” as 
in the Commissioners’ opinion are necessary in 
the circumstances, and in case of dispute the 
matter is to be submitted to arbitration. The 
London County Council’s clause is to the effect 
that the exemption in the Bill shall not apply in 
the case of certain of the Council’s schools near one 
of the electricity works in question. Practically no 
other opposition was shown to the Bill ; it passed the 
Unopposed Bill Committee of the House of Com- 
mons in May, and on Tuesday last it emerged 
successfully from the Committee stage in the 
House of Lords with only the alterations indicated. 
In the ordinary course it should receive Royal 
Assent within the next few days, probably to-mor- 
row. All electricity undertakers, whether com- 
panies or local authorities, will be well-advised next 
session to follow in the lead of the St. Pancras 
Borough Council, and to promote similar Bills, but 
common sense teaches that the true solution of all 
difficulties is to set up generating stations far out- 
side inhabited districts. 


Labour Troubles. 


Tue recently published Board of Trade report on 
strikes and -lock-outs during 1905 does not show 
a state of affairs very different from that experi- 
enced during the year which went before it, saving 
that rather more working time was lost. Spread 
over the entire body of workpeople, the amount of 
working time consumed by disputes last year was 
about one-quarter of a day per head, and as the 
average for the five years 1901-5 is only just less 
than one-third of a day per head, 1905 was not very 
remarkable in this respect. The percentage pro- 
portion of working population involved in disputes 
has been the same for the last two years, namely, 
‘9, this figure—as, indeed, do all we are discussing 
—including all trades except agricultural labourers 
and seamen. Going a little more into detail, it is 
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it had been for the four years preceding it. For 
some time now it has been to the coal trade that 
we have had to look for disputes which were most 
widely felt. It was the same in 1905. Nearly 
three times as many were affected as in any other 
trade. Asa fact, there were nearly 40,500. But, 
on the other hand, there were 44,773 in 1904, 
60,029 in 1903, and 207,095 in 1902. On the other 
hand, the coal trade is again responsible for the 


greatest amount of lost time, this being 1,129,167 | 


working days, or nearly twice what it was in 1904. 


in the number of people affected by disputes were 


the mining and quarrying trades other than coal | 


mining, but as there were only just over 4300 
eople affected, and as the total time lost only 
amounted to rather more than a tenth of that 
lost in the coal trade, we may regard this figure 
as comparatively insignificant. Taking things all 
round, the year 1905 may be considered as dis- 
tinctly quiet as far as labour troubles were con- 
cerned. The majority, indeed, of the disputes 
were of short duration. Out of a total of 358, 
124, or nearly 35 per cent., involving 40 per 
cent. of the total number of workpeople engaged in 
all the disputes of the year, lasted less than one 
week. Moreover the percentage number of dis- 
putes lasting less than four weeks was 64:5, while 
for disputes of less than eight weeks’ duration it 
was 74. Only 4 per cent. of the total number of 
disputes had a length of twenty-five weeks and 
above, and these accounted for 39 per cent. of the 
aggvegate duration of all the disputes commencing 
during the year. It may be added that the principal 
causes of the various disputes were questions of 
remuneration. The year 1905 was one of increas- 
ing employment, and this, as is nearly always the 
case, is reflected by an increase in the number of 
workpeople engaged in disputes which had an 
alyance of wages as their object. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual summer meeting of the Institution of 
Mechanical Engineers was held this week at Cardiff. No 
fewer than 8300 members and eight American guests 
gathered together for the event. The programme has 
been a full one, and from Tuesday morning until last 
night there was not an idle hour. On Tuesday morning, 
at 10 o'clock, the Deputy Lord Mayor, in the enforced 
absence of the Lord Mayor of Cardiff through illness, 
welcomed the President and Council, and other members 
of the Institution, in the hall of the South Wales Institute 
of Engineers. In welcoming the visitors he said that 
the Lord Mayor regretted not being able to be present, 
but he would follow their movements with keen interest. 
He hoped that the visit would be agreeable, and that they 
would also be able to learn something. The city of 
Cardiff delighted to honour them, and he therefore offered 
them a most hearty welcome. Mr. T. Hurry Riches, on 
behalf of the Lord Mayor, also welcomed the members. 

Dr. Edwards, of the University College, Cardiff, 
remarked that he was pleased on behalf of the University 
to reciprocate the Deputy Lord Mayor's remarks. It 
was always a pleasure to entertain a scientific associa- 
tion such as this, as such gatherings tended to promote 
that extension of knowledge which was most desirable. 
The President, Mr. Martin, thanked the Deputy Lord 
Mayor and the lecal Reception Committee for their kind 
reception. He regretted the absence of the Lord Mayor, 
and sincerely hoped that he would soon be fully restored 
to health. He felt sure that if favoured with fine 
weather the members would return home improved not 
only in body but in mind. ’ 

These formal proceedings ended, the Secretary read the 
minutes of the last meeting, which were duly confirmed. | 
The President then called upon Mr. Roberts to read his | 
paper on “The Development of Blast Furnace Blowing 
Engines,” an abstract of which will appear in a subse- 
quent issue of THE ENGINEER. 

The discussion, which was opened by Mr. Allen 
(Bedford), was short but interesting. He referred 
to the introduction of the ordinary piston valve in the 
Bessemer blowing engine by Daniel Adamson. It had | 
its disadvantages. It took too long to get the piston | 
out, and the lubrication was also another source of | 
difficulty. However, the system had proved to be fairly | 
satisfactory, and was, he believed, still adopted by that | 
firm. 

Mr. Hutchinson remarked that he was connected with 
a firm that made turbo-blowers, and was, therefore, 
probably prejudiced in their favour. He referred to the 
author's remarks that in many cases “for augmenting 
the blowing power of an existing plant the turbine will 
be found well suited, and in many cases can be applied 
without need of any further accommodation than the 
spareroom frequently found in engine-houses.” He was 
not quite sure whether the author meant that the turbine 
wanted fortifying with the reciprocating engine or vice 
versd. He knew of cases in which both recipro- 
cating engines and turbines had been installed, 
and where after a short time the former had been 
cut off, and the turbine relied upon. In some 
cases where firms were putting down complete new 
plants he thought it would be wise and safe simply to 
put down turbines alone. However, Mr. Roberts thought 


interesting to note that the number of people in the | 
coal trade affected by disputes was less in 1905 than | 





otherwise. Still, he said, there were plants where turbines 





alone were relied upon. Mr. Roberts had given the 
turbine a good character, but had stated that the fact 
that they were not of a positive type was a weak element. 
This, Mr. Hutchinson observed, was somewhat true; but 
it had been found that it really did not matter very much. 
He then gave figures of the oil consumption of turbines. 
Oil is only required for the bearings, and is supplied at a 
pressure of 7]b. It is circulated round and round. For 
a machine of 1300 to 1400 horse-power the consumption 


| was given atroughly halfa gallon per day. The author had 


further stated that the efficiency of reciprocating engines 
was about equal to that of turbines. In his opinion the 
turbine was more efficient. 

The next speaker, Mr. Mark Robinson, agreed with the 


. i ] | author that leakages which were frequently attributed 
The only trades showing a relatively large increase | 


to condensation were really due to leakage past the 
piston. The idea that they were due to condensation 
was erroneous. With regard to turbines, his experience 
had been that for machines developing 1000 horse-power 


| and over, they were certainly more efficient than recipro- 


cating engines of the same power. Under 1000 horse- 
power he thought it was doubtful which was the more 
efficient. However, he said that the best way to “ blow” 
was with a fan, and that the turbine was only a fan with 
a high efficiency, and at the same time it gave a good 
blast. 

Mr. Coombes regretted that the author only described 
American gears. He stated that the author was wrong 
in saying that the first piston-valve engine was made in 
1873, as the real date was 1859. He showed the original 
drawing of this engine, which was built by Daniel Adam- 
son. in 1862 this firm built a somewhat similar engine, 
but introduced an additional lift valve. The engines 
made about this time were still running, and giving satis- 
faction. He explained that the path of progress had not 
been from lift valves to mechanically operated valves, 
but just the reverse—at least so far as Adamson’s firm 
was concerned. In the future,no doubt, owing to shorter 
strokes and faster speeds, the mechanical valve would 
have to be adopted. With regard to the Southwark 
valve mentioned by the author, he wished to know what 
the minimum speed of the engine must be to make its 
adoption profitable: He also said it would be interesting 
to have indicator diagrams of engines at low and high 
speeds, fitted with this valve. The President then proposed 
a vote of thanks to the author for his interesting paper, 
which was carried. Mr. Roberts briefly replied. 

The President then called upon the Secretary to read 
three papers on the handling of coal at docks. The 
titles of these papers were: “Coal Shipping Appliances 
and Hydraulic Power Plant at the Alexandra—Newport 
and South Wales—Docks and Railway, Monmouthshire,” 
by Mr. John Macaulay; “ Mechanical Appliances used in 
the Shipping of Coal at Penarth Dock,” by Mr. T. Hurry 
Riches and Mr. Thomas E. Heywood; and “ Mechanical 
Appliances used in Shipping Coal at the Bute Docks, 
Cardiff.” Abstracts of these papers are as follows :— 

Mr. Macaulay commenced his paper by giving a few 
particulars of tests which had been made on the plant 
operating the coal shipping appliances. Proceeding to a 
description of the coal-shipping appliances, the author 
dealt with the older type of hoist in use at the North 
Alexandra Docks, which have done, and are still doing, 
excellent work; the more modern tips with greater 
lifting capacity at the South Docks, constructed by Messrs. 
Armstrong, Whitworth and Co.; the new fixed hoists 
—which are under construction by the East Ferry-road 
Engineering Works, London, for the South Dock exten- 
sion—than which, it is perhaps safe to say, none are in 
use or being made that will give greater despatch to the 
largest vessels afloat; the new movable hoists being 
built by Messrs. Fielding and Platt, of Gloucester, which 
are worthy examples of up-to-date engineering design ; 
town dock hoists; the coaling crane designed by the 
company’s mechanical engineer, and constructed at the 
company’s workshops; old river jetties; and new river 
jetties. With regard tothe new hoists at the South Dock 
extension, the author stated that these hoists, when com- 
pleted, will be erected on concrete piers connected to the 
top of the sloping bank by girder bridges. They will have 
a lift of 60ft. above coping of pier, and are designed to 
accommodate wagons of a gross weight of 23 tons, but 
provision has been made in the hydraulic cylinders to 


| enable wagons up to 30 tons gross to be dealt with, if 


required, at any future time. The point of shute is con- 
trolled by a hydraulic motor fixed at the top of the 
structure, and connected to the point of shute by ropes. 
The heel is raised or lowered by connections from the 
cradle. The hoists are provided with two cranes, one on 
each side, of five and three tons lifting capacity respec- 
tively, the former for anti-breakage purposes, and the 
latter for dealing with the screenings. The movable hoists 
for the West Side, North Dock, were designed to accom- 
modate wagons of a gross weight of 23 tons, and similar 
provision is being made in the hydraulic cylinders to 
enable wagons up to 30 tons gross to be dealt with, as in 
the case of the new fixed hoists. The total lift is 50ft. 
from raillevel. The hoisting and balancing cylinders 
are placed on the right-hand side, looking from the dock. 
The traverser for taking the trucks to and from 
the hoist has a travel of 200ft., which enables the 
hoist to be worked at any point within that range. 
The movements of the traversers are operated from the 
traverser by means of a suitable hand wheel fitted with 
grooved pulleys and wire rope attachment to the operat- 
ing valve, which is fixed in the cylinder trench at one 
end of the travel. The traverser can be automatically 
stopped at any position. All movements—the lifting, 
tipping, hoisting, and slewing the 3-ton and 5-ton anti- 
breakage cranes—are under the control of the man in the 
elevated cabin, the right-hand side of the hoist, looking 
froin the dock. Both cranes have a minimum rake of 
1lft. and maximum of 35ft., with a lift of 100ft. The 
whole of the valves, ports, and pipes areas are designed 
to give the greatest practicable speed of working. All 
leads of wire ropes in the various movements have been 
carefully arranged to have the least number of rope 





sheaves, with a minimum amount of wear on the ropes. 
The two coal tips at the Town Dock, which are 
now being manufactured by Messrs. John Abbot and Co., 
Gateshead-on-Tyne, are of the suspended type, capable 
of dealing with coal wagons of a gross load of 30 tons, 
but at the present, as it is intended only to handle coal 
wagons of a gross load of 23 tons, smaller rams are being 
fitted into the cylinders so as to effect a saving of water. 
There is an anti-breakage coaling crane, which is con- 
structed to lift the entire contents of a 12-ton wagon to a 
height of 35ft. above the quay level. The old jetties on 
the riverside are made of timber, and are not fitted with 
hydraulic machinery, with the exception of a capstan. 
The new jetties on the riverside are also constructed of 
timber, and are fitted with hydraulic machinery for 
operating wagons. 

Mr.- Ree’s paper outlined the alterations, additions, and 
extensions that have been made at the Bute Docks since 
1874, necessitated by the accommodation required for 
vessels of larger size and for increased coal shipments. 
The West Dock remains, as far as the equipment is con- 
cerned, practically in the same state. At the East Dock, 
with the exception of No. 6 Tip on the west side and 
No. 4 Tip on the east side, all the balance tips have been 
replaced by improved bydraulic tips, similar in construc- 
tion ‘to the old types, except that in order to provide for 
loading larger vessels it was found necessary to increase 
the height from the quay level to butt of shoot from 
254ft. to 464ft., and the reach of the shoot increased pro- 
portionately, in order to cope with the increased beam of 
larger vessels. To facilitate the most rapid shipment of 
coal at the Roath Basin the west side was equipped with 
two movable hydraulic tips. On the east side of the Roath 
Basin two fixed and two movable hydraulic tips have 
lately been erected, having a maximum lift of 34ft., and 
capable of dealing with a load of 20 tons, in lieu of fixed 
tips with a lift of only 20ft., erected in 1872. Two are 
self-propelling and work from two turntables, each turn- 
table having five roads, by which means the tips can adapt 
themselves to the holds of varying sizes and varying dis- 
tances apart in the different vessels frequenting this basin. 
The north side and east end of the Roath Dock are laid 
out for the accommodation of the import trade, and are 
equipped with twenty-eight movable hydraulic wharf 
cranes. Most of them are constructed to lift 35 ewt. to 
two tons. There are also two 6-ton cranes. The jetty 
is provided with seven 35-cwt. hydraulic cranes, one 
70-ton hydraulic crane with a -lift of 614ft., and a radius 
of 50ft. The author did not describe the equipment of 
Roath Dock Lock, but merely stated that in 1881 an 
extensive cattle lairage was constructed on the north side 
of the lock, affording accommodation for 450 cattle, tied 
up, and 600 sheep. After much consideration the Cardiff 
Railway Company decided to adopt the Lewis-Hunter 
system of improved appliances for loading coal and other 
material, as this system possesses many advantages over 
other methods hitherto adopted, not only with regard to 
despatch, but also in reducing to a minimum the breakage 
of the coal in loading and trimming. This dock is also 
equipped with three coal hoists—two movable and one 
fixed—on the south side. These tips were erected 
to meet the demand of certain shippers who required 
additional screening in certain cargoes of coal, but the 
Lewis-Hunter cranes have proved so satisfactory, both as 
regards despatch and saving in breakage of coal, that 
they are principally in request for all large vessels. 
The coal shipping equipment at the new South Dock 
will consist of two hydraulic cranes somewhat similar to 
those already described and at work on the Roath Dock 
Coaling Wharf. These have already been erected, and 
two similar, but of increased power, are now being con- 
structed. The first two cranes are intended to work 
with a special pit, which is so arranged that a 20-ton 
wagon of coal can be tipped at one operation. The coal 
is delivered through a double shute into two boxes, each 
capable of taking 10 to 12 tons, which are then dealt 
with in the usual way. At the south-west corner of the 
dock, near the inner gates of the entrance, two coal hoists 
have been built, and two more are now being erected. 
They are all capable of dealing with a load of 23 tons, 
two with a lift of 55ft. above dock coping, and two with 
a lift of 60ft. to the butt of the shute. 

Messrs. Hurry Riches and Heywood’s paper stated 
that at this dock there are twenty-one coal-tips, of which 
fifteen are on the dock and six on the basin. Eight of 
the tips on the dock and two on the basin are as origi- 
nally constructed when the dock was made. Very little 
need be said of the original tips erected with the dock. 
They are worked from a high-level road, and the wagons 
can be tipped from any height between 3ft. to 19ft. above 
the quay level, or 29ft. above water level when there is 
32ft. of water on the dock sill. The Armstrong tips 
erected in 1893 are capable of tipping wagons at any 
height between 3ft. and 37ft. above the quay level, or 
47ft. above the water level when there is 32ft. depth 
on dock sill. The four movable tips on the basin, 
erected in 1899-1900, are built of steel, and are 
direct-acting hoists to deal with wagons of a gross weight 
of 25 tons, whilst the cradle can travel at 180ft. per 
minute; wagons can be tipped at any height between 4ft. 
and 45ft. above the quay level, or 55ft. above water level 
when there is 32ft. of water on the sill. The tipping 
platform is raised by a wire rope attached to the ends of 
a girder under the table ; the rope passes over the pulleys 
at the top of the tip, down to the tipping ram at the 
side, and over a pulley attached to the cradle. Each tip 
is carried on eight wheels, originally of cast steel; these 
are now being replaced by wheels with cast steel centres 
and steel tires. The tips can be moved into any position 
along the quay wall. In 1905 the erection of four new 
tips were started ; two of these are fixed tips. The struc- 
tures are of steel, having four upright columns which 
stand on two base girders resting on the quay wall. 
There is a top deck, eight diagonal decks and two inter- 
mediate decks to each tip. On the top deck a hollow cast 
iron shaft is fitted in plummer blocks with roller bearings, 





cast iron drums are fixed on this shaft, and on the drums 
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the wire ropes from the cradle and the ram heads are 
wound. A balance weight weighing 37 tons is employed to 
counterbalance the weight of the cradle and hoisting rams. 
Two cranes are provided on the top of each tip, an 8-ton 
and a 4-ton. The point of the shoot, which is suspended 
on a wire rope, is raised by two hydraulic engines placed 
on the top deck. The butt end is raised by the cradle. 
The wagons are brought to the fixed tips on a high-level 
road; they can be tipped at any height between 3ft. and 
45ft. above the quay level, or, with a depth of 3zft. of 
water on the dock sill, the wagon can be tipped at a 
height of 57ft. above the water level. The speed of the 
cradle is 180ft. per minute on the up and down stroke. 
The pumping plant consists of four pairs of compound 
surface-condensing engines, built by Messrs. Tannett 
Walker and Co., of Leeds. These engines are capable of 
delivering 1950 gallons of water per minute at a pressure 
of 750 lb. per square inch. Steam at 130 Ib. pressure is 
provided by six Lancashire boilers. 

The discussion on these papers was opened by Mr. 
Scott. He expressed surprise at the result of the trials 
mentioned in Mr. Macaulay’s paper. For although the 
coal used had a calorific value of 16,000 B.T.U., and 
although the length of the trial was short, yet the 
evaporation of the boilers appeared to be bad. With 
reference to the coal hoists at the South Docks extension 
at Newport, he remarked that two such lifts—30 tons 
each—had already been erected by him at Garston. 

Mr. Cuthbert A. Brereten remarked that those who were 
acquainted with the South Wales district would recognise 
that great strides had been made in the handling of coal. 
He then at some length referred to the hydraulic 
machinery at Newport. It was stated that the new 
tips for the South Dock extension had been designed to 
deal with the largest coal wagons now in use. 
Barry Dock the coal tips had been gradually improved 
and enlarged as the necessity arose. 

Professor Kent (America) made a most interesting 
comparison between the conditions which had to be con- 
sidered in that country and those here. 
he said, were quite different. 
which the engineers of these docks had had to contend 
with, and was apparently surprised that there was a rise 
and fall of the tide of 40ft. 


At the | 
| house and electric generating station. 








The problems, | 
He dwelt on the difficulties | 


Reference was also made to | 


the nature of the ground, and to the difficulty of making | 


sound foundations in this district. 


Mr. Tannett Walker regretted that Sir William Lewis | 
was not present, as he had so much to do with these | 


docks. Mr. Walker drew special attention to the new 
large cranes at the South Dock. They are 210 tons in 
weight, and the speed of running, he said, was remark- 
able. Mr. Riches, when ordering the cranes, had specified 
a speed of 180ft. per minute, and a leading engineer 
had told him (Mr. Walker) 
be made to do the work. However, it had been made, 


and was working quite satisfactorily at Penarth Dock. | 
| mechanically from the slabbing mill and placed in four 


He rather doubted Mr. Macaulay’s figures with regard to 
some results obtained, which gave an efficiency of more 
than 100 per cent. His father had always said, and he 


agreed, that the capacity of a pump could not exceed the | 
| 1500 tons per week. 


volume of the cylinder multiplied by the number of 
strokes. The author had, however, exceeded this, and he 
thought it rather remarkable. 


that the machine could not | 


Inner lock, 600ft. long by 80ft. wide; dock (area | of the Mersey Harbour Board, was taking the truck also 


33 acres), 2400ft. long by 600ft. wide; quayage, 7520ft.; 
depth of water in dock, 32ft. to 37ft.; Lewis-Hunter coal 
cranes and numerous smaller cranes ; one pontoon dock, 
360ft. long by 7O0ft. wide; and New South Dock 
(nearly completed): Lock, 850ft. long by 90ft. wide; 
dock (area 50} acres), 2550ft. long by 800ft. wide ; quay- 
age, 7250ft.; depth of water, 41}ft. 

Having inspected the docks, the party then visited the 
Dowlais Works. These works are situated at the Kast 
Moors, Cardiff, on land leased from the Marquis of Bute. 


into account, and that those lifts only dealt with 20 tons 
of coal. He remarked that the large wagons cost little 
more than the 10-ton type, and were much more usefy] 
He then dealt at some length with the 20-ton four. 
wheeled trucks, saying that it is impossible to get this 


| sized wagon in and out of all colliery sidings with ease 
_ , 


The erection of the works was commenced in March, 1883, | 
| years since he visited the Bute Docks, on behalf of tho 


and two blast furnaces were blown in on 4th February, 
1891. The steel works and plate mill commenced opera- 
tions in 1895. The manufactures are :— Bessemer hematite 
pig iron; Siemens-Martin steel slabs; Siemens-Martin 
steel plates for boilers; Siemens-Martin steel plates for 
shipbuilding, girder work, &c. Approaching the works 
from the wharf, the first portion visited is the blast 
furnace plant. This consists of four blast furnaces, three 
of them being 75ft. high, and the fourth has recently been 
raised to 85ft. high. At the back of the furnaces are 
twelve hot-blast Cowper stoves, eleven of which are 68ft. 
high, and one 8d5ft. high. On the other side of the 
siding, which runs at the back of the furnace plant, are 
situated sixteen bunkers, which are used for the storing 
of coke, ore, and limestone. The power for driving the 
blast furnace plant is derived from four compound con- 
densing blast engines, which are placed in an engine- 
house 146ft. long, 32ft. wide, and 60ft. high, directly facing 
the furnaces. The steam for these engines is produced 
by fifteen steel boilers, which are placed at the north end 
of the engine-house. The boilers are heated with gas 
from the furnaces, and are fitted with economisers. 

At the back of the engine-house is situated the pump- 
In this are placed 
the five hydraulic pumping engines for working the 
hydraulic plant in connection with the wharf, blast 





whereas the large bogie wagons were sometimes 
difficult to handle under present conditions. Further, it 
was possible to get nearly all the advantages of the 
40-ton wagon with the 20-ton wagon. 

Sir William White observed that it was nearly twenty 


Admiralty, to inspect the coal-handling appliances there 
and on his visit there yesterday he was greatly struck 
by the remarkable developments that had taken place 
there since that visit. He thought there could be yo 
doubt as to the advantage of using large trucks if the, 
could be adopted. If many alterations had to be made 
at the collieries the expense would be high, and jt 
was therefore a matter of balancing the cost. Sir 
William then dealt with the question of larger 
docks and of securing deeper channels. He did 
not think that naval architects ought to have to 
make these vessels small just because the docks weie 
small. The latter ought to be increased in size to meet 
future requirements. Channels ought also to be deepened. 
There were, he said, many ships which could not be 
worked at their legal depth because they could not be 
docked, and he believed that the new docks in this dis. 
trict were a step in the right direction. Up to the present 


| the design of larger ships had necessitated greater lengths 


in proportion to breadth and depth. In the futwe it 
would be an absolute necessity to consider wider and 


| deeper ships, and on this point he was most emphatic. 


The gist of his remarks was that all those who were con 


| cerned with the mechanical side of works of construction 


furnaces, steel works, mills, &c.; also the electric generat: | 
margins for design. 


ing plant, which consists of one 500-kilowatt direct- 
coupled engine and dynamo, and one 250-kilowatt similar 
set, also two smali sets. 
for power and lighting. 


This plant supplies the current | 
The steel plant consists of a | 


160-ton Talbot furnace and six 40-ton Siemens furnaces, | ( ) ; ; 
| ferring to the President's suggestion of using low bins and 


which are equipped with one 40-ton and one 30-ton over- 


| head electrical cranes,’and two Wellman-Seaver charging 


machines. The requisite gas is derived from twenty-two 
ordinary gas producers and one Talbot-Fraser producer, 
all of which are placed at the back of the smelting 
furnaces. After casting, the ingots are placed in two 


| vertical gas furnaces, which are placed between the 


smelting furnaces and the slabbing mill. This mill is 


worked by a horizontal high-pressure steam engine, and | ALEC oiten as hy I 
| coal tipping there was, in his opinion, no question at all 
; as to the superiority of the latter method. This ended 


is capable of rolling ingots up to 10 tons. Between the 
slabbing mill and the plate mill is the radial hydraulic 
charging machine, by means of which the slabs are taken 


| reheating furnaces, and then conveyed as required by the 


| same machine to the plate mill. 


Mr. Humphrey said that the previous speaker had been | 
such a strong advocate of hydraulic machinery, that he | 


He did not look askance 


had really nothing left to say. 
There were, and 


at electricity, but, in fact, welcomed it. 


| speaker. 


must be, cases where hydraulic machinery must be | 


continued to be used. He drew attention to the striking 


| comparatively recent years. 


resemblance of the new hoisting appliances to those | 


installed many years ago. 
and greater lift, they exactly resembled the original 
ones. 


With the exception of size | 


Mr. Brown, as an electrical engineer, advocated | 


electricity, stating that it was more reliable than hydraulic | 


machinery. Mr. Longridge did not agree, and stated 


that his experience proved the contrary to be the case. | 


Mr. Fielding paid a tribute to Lord Armstrong and his 
work in connection with this class of machinery. He 
briefly referred to the new cranes that he has constructed 


The latter is worked 
by a high-pressure steam engine, and is capable of rolling 
From the mills the plates are 
conveyed to the shears, and from thence to the loading 
bank. 

On Wednesday morning the discussion was resumed 
before a poor attendance. Mr. Martin was the first 
He remarked that carrying coal in large trucks, 
probably up to 40 tons, must come sooner or later. 
Rapid strides in this cirecticn Lad been made within 


trucks, then six-ton, and more recently eight-ton trucks. 
These, however, were too small, and the latest were 
mostly designed to deal with 20 tons of coal. The 
question of properly working these large trucks round 
sharp curves and bad roads such as were encountered 
at colliery sidings would not be easily overcome. He 
suggested that coal should be handled by being first 
discharged into low bins, and then led from there by 


| belt conveyors to the hatches of the vessel. 


for the Penarth Dock, and said that in many respects | 
they resembled those built at Elswick which had been | 


erected at Newport. 
At this point in the proceedings the President ac- 
journed the meeting till Wednesday. 


| for the same purpose. 


Mr. Fred Tannett Walker referred to Mr. Macaulay’s 
paper regarding the broad question of hydraulic power 
for coal-lifting appliances, as compared with electricity 
In many fields electricity had 
the advantage, but he thought that all would agree that 


| for this special class of work the hydraulic was the 


After the morning meeting the members were enter- | 
tained at luncheon by Messrs. Guest, Keen, and Nettle- | 
folds in the Park Hall, and afterwards travelled by | 
special train kindly provided by the Rhymney Railway | 
Company to Bute Docks and the Dowlais-Cardiff Iron | 
and Steel Works of Messrs. Guest, Keen and Nettle- | 


folds. 


The Bute Docks, which are the property of the | 


Cardiff Railway Company, were opened in 1839, and | 
have now a total area of 161} acres—exclusive of | 


South Dock. 


better method of the two. He thcught that more atten- 
tion ought to be paid to the steam engine for working 
the pumps, as by doing this much might be saved in the 
coal bill. About fifteen years ago he remembered that 
Sir John Wolfe Barry had stipulated in one contract that 
the engine must not use more coal than 1°75 lb. per 
indicated horse-power. He did not see why this should 
not now be reduced to 1°25 1b. He then went on to 
describe a hoist at Newport which had been erected six- 


They are equipped with the most improved | teen years ago, and stated that lifts were still being made 


appliances for discharging and loading vessels with | on the same broad principles, and only refinements 


despatch, the greater portion being worked by hydraulic | 


pressure. There is an equipment of cranes of various 
powers up to 70 tons. Coal is shipped by the ordinary 
fixed, as well as movable, staiths, and by the Lewis- 
Hunter coaling cranes. here are ten private graving 
and floating docks, ranging up to 800ft.in length, and 
one public graving dock, 600ft. in length. The Bute 
Docks comprise the following:—Bute West Dock: 
Entrance to basin, 45ft. wide; basin (area 14 acres), 
300ft. long by 200ft. wide; lock, 152ft. long by 386ft. 
wide; dock (area 18 acres), 4000ft. long by 200ft. wide ; 
quayage, 8800ft.; 13 staiths; depth of water in dock, 
19ft. and 13ft.; 5 ballastcranes; one gravingdock. Bute 
East Dock: Sea lock, 220ft.long by 55ft. wide; basin 
(area 24 acres), 380ft. long by 250ft. wide; inner lock, 
200ft. long by 49ft. wide; dock (area 44 acres), 4300ft. 
by 800ft. and 500ft. wide; quayage, 9360ft.; 18 staiths ; 


depth of water in dock, 25ft.; 19 hydraulic fixed and | 


movable cranes from 35 ewt. to 20 tons. Roath Basin: 
Dock (area 12 acres), 1000ft. long by 550ft. wide; quay- 
age, 2700ft. long; depth of water, 353ft. and 253ft.; 
9 staiths; one graving dock (public). Roath Dock: 








|he said that the 
| use the same class of machinery as that in South Wales. 


were being added. However, the Penarth people had 
gone one better. They could not only lift at the rate of 
180ft. per minute, but 200ft. per minute. This had been 


| accomplished, and he attributed the reason to the fact 


that the balance weight and the cradle are practically 
“ floating.”” The balance weight really did the work 
of a hydraulic pump. The advantage was that 
the cradle was most elastic. It could be stopped 
instantly, and there was no shock. Continuing, 
tendency in the North was to 


He referred to two notable examples in this direction, 
namely, the Mersey Harbour Board and the Lancashire 
and Yorkshire Railway Company. The Mersey Harbour 
Board had recently had erected lifts capable of hoisting 


| 30-ton wagons to a height of 60ft. at the rate of 180ft. 


per minute. 

Mr. Aspinall dealt with the question of wagons. He 
explained that it had been thought necessary in the 
North to make preparations for handling 20-ton wagons. 
Here he explained that a 20-ton wagon meant 20 tons of 
coal, and that Mr. Walker, in referring to the 30-ton lifts 


First there were four-ton | 





must work in conjunction with those interested in 
shipping, and that shipbuilders must be given larger 


Mr. Riches also dwelt at some length on the questicn 
of large wagons. He agreed in the main with most of 
the previous speakers, but pointed out the difficulty of 
handling Welsh coal owing to its liability to break. Re- 


belt conveyors, he stated that experiments had already 
been carried out by him some five or six yearsago. His 
experience of carrying Welsh coal on belts proved that 
there was a strong tendency to break the coal, and the 
installation had therefore been abandoned. Dealing with 
the question of electrically driven appliances, he was 
bound to say that, in his experience, electrical machines 
had failed ten times as often as hydraulic appliances. For 


the discussion, and the President then proposed a hearty 
vote of thanks to the authors for their papers, which was 
unanimously agreed to. 

In the afternoon the members travelled by special 
train to Penarth, where they were entertained at luncheon 
by the directors of the Taff Vale Railway Company. 
Afterwards an inspection was made of the Penarth 
Dock. Penarth Dock is situated under Penarth Head, 
within the Port of Cardiff, and is distant by water about 
one mile from the Bute Docks. The dock is approached 
directly from the Bristol Channel, and, under ordinary 
circumstances, the gates can all be thrown open from 
sea to dock, thereby enabling vessels entering to proceed 
direct to the tips or cranes without the delay of locking 
from the basin to the dock. 

The dimensions of Penarth Dock are as follows :— 
Length, 2900ft.; width, 370ft.; area, 23 acres; width of 
entrance, 60ft.; depth of water on dock sill at ordinary 
spring tides is 36ft., and at neap tides 26ft. Penarth 
Basin:— Length, 400ft.; width, 330ft.; area, 3 acres; width 
of entrance, 60ft. Thedepth of water is the same as at the 
dock. The dock gates are opened and closed by 
hydraulic power, and hydraulic capstans are available at 
the outer and inner gates to assist vessels passing in and 
out. A movable crane, lifting 20 tons, is available for 
loading and discharging articles of exceptional weight. 
The dock is lighted by means of powerful electric lights, 
and the appliances for extinguishing fire are of the most 
complete character. 

A subway connects Penarth Dock with the Penarth 
or Ely Harbour. Prior to 1900 there was a ferry at this 
point, but it was found to be so inconvenient that the 
company decided to abolish it. The subway is 1257ft. 
long, and has a diameter of 10ft. externally and 8ft. 10in. 
internally ; the footway is 6f{t. wide with 74ft. headroom 
in the centre. Provision has been made for carrying four 
pipes through it, so that the gas, hydraulic, and water 
services on both sides of the harbour can be joined. The 
lowest point of the footway is 65}ft. below the dock 
coping, and the gradients at each end are 1 in 9, joined 
at the lowest part by a vertical curve of 800 feet radius. 
The cast iron tube is of two thicknesses—lin. under the 
land, and lin. under the water. The weather was 
extremely bad, and this to scme extent spoilt the pleasure 
of the visit. 








LOCOMOTIVE FRAME-PLATE SLOTTING 
MACHINE. 

By the courtesy of Messrs. Kitson and Co., Limited, of 
Leeds, we recently had an opportunity of examining a fine 
locomotive frame-plate slotting machine which has been built 
for the firm by Messrs. Fairbairn Macpherson—the Leeds 
branch of Fairbairn, Lawson, Combe, Barbour, Limited. 
Of this machine we are enabled to give engravings 
on pages 120 and 125. It consists of a very rigid bed with 
planed side strips for crossheads to work upon. The top is 
also planed, and has cast in it a number of rectangular holes 
for use when fixing the work. ‘The bed is cast in two lengths, 
which are jointed together and secured by bolts and keys. 
In all there are four crossheads. Three of these have cross 
slides mounted on the top, and so arranged as to swivel 
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LOCOMOTIVE FRAME-PLATE SLOTTING MACHINE 


FAIRBAIRN, MACPHERSON AND CO., LIMITED, LEEDS, ENGINEERS 


( For description see page 124) 
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| 
to any angle up to 1 in 8 across the bed either way. These | came to be grappled with. For all that the inference is not | their front surfaces. The effect of twin propellers both rotat. 
are adjusted by means of screw and ratchet levers. Each | unreasonable, that his aloofness from, and non-acquaintance | ing in the same direction to turn the boat’s head is ¢ 


cross slide is secured to the crosshead by means of six bolts 
working in J grooves, and it swivels on a centre pin. The 
crossheads are traversed along the bed by means of worm 
gearing and rack and pinion at each side of the bed. This is 
actuated by ratchet wheel and cam motion. Quick traverse 
in either direction is also provided for by means of bevel 
gearing and fast and loose pulleys driven by belt from a main 
shaft at the side of the bed. The belt motion for these 


with the actualities of railway construction, placed him a 
arena. 
based on actual and often painful experience. In the mean 


achieved a fine reputation. More than half a dozen im 


some disadvantage when he himself-actually stepped into the 
In that department he was but a theorist—a brilliant 
theorist it is true—when he boldly challenged the principles 


time Locke, destined to be his formidable antagonist, had 





pulleys is readily worked from the front of the machine. 
Each of these three cross slides is fitted with a saddle, which 
can be traversed by means of screw and ratchet feed motion. 
Adjustment by hand is also possible. The saddle is fitted 
with a strong ram 4ft. 6in. long, which is driven by a slotted 
link and steel disc. The stroke is varied in length by the 
crank pin being adjusted in the disc by means of a screw, and 
then locked to the disc by four bolts working in | grooves, 
The disc is driven by steel spur gearing from a large cross 
shaft. There are two trains of gearing at the end of the cross 
slide for driving the ram at 15ft. and 19ft. per minute cutting 
speed on a 17in. stroke. The fast and loose belt pulleys for 
this gearing are supported on a bracket fixed on the end of 
the cross slide. The tool holder has a circular motion 
brought about by means of a worm and worm wheel, and a 
balance weight is fitted to the end of the slotted link and 
kept as close to the fulerum as possible, so that the heads can 
come closely together. 

The fourth crosshead is fitted with a cross slide without 
swivelling motion, but is provided with a saddle at each side, 
which are traversed by hand by means of a screw and 
ratchet feed motion, each saddle having a balanced ram 
and tool holder. The cross slide is fitted with bevel and 
spur gearing, so that the rams can be driven together or 
separately by means of clutch motion, and is also provided 
with quick traversing motion, similar to that described for 
the other three crossheads. All the slotting heads can be 
driven together or separately. The main driving shaft at the 
side, besides having bearings at each end of the bed, has also 
intermediate tilting supports. The end of the main shaft 
carries a four-speed cone pulley supported at the outer end by 
a bracket. 

The machine is driven from a countershaft, which is, in 
its turn, driven by gearing from a 20 brake horse-power 
motor. We were informed that ever since it had been put to 
work the machine had given every satisfaction. It was cer- 
tainly doing excellent work when we saw it, a feature being 
the accuracy with which curves could be machined. It is 
exceptionally strongly made, and has a total weight of 
54 tons. 

In summarising we may say that the distance between the 
uprights of the crossheads is 5ft. 1jin., and the maximum 
stroke of the rams 174in., while the total length of the bed 
is 42ft. In the side view given on page 125 only two of the 
crossheads—one of each type—are shown, and just less than 
half the total length of the bed-plate. 








TWO RAILWAY CENTENARIES. 


Ir is a somewhat curious coincidence that with this present 
year should come round the centenary of the birth of two of 
the most notable of the early railway engineers, Joseph Locke 
and Isambard Kingdom Brunel. Theirlives, too, covered almost 
exactly the same period, for whilst Brunel was born in April 
and Locke in August, the death of the former preceded that 
of the latter by something like six months. Such coincidence 


portant lines in Britain, and as many more on the Continent 
were solid and enduring monuments of his skill and energy. 


attention. 


a totally different gauge. 
advised his directors to stake their fortunes on a 7ft. gauge. 


speedily joined by the leading lights of the railway world 
with the Stephensons and Locke at their head. Fiercely, 


benefit of the lawyers, if to nobody else. As regards the 
Great Western, he, indeed, got his own way, but all attempts 
to carry the war into the enemy’s territory proved ineffectual, 
and in the end the verdict of experts and the public at large 
went adversely to the reformer. Whether he was so totally 
in the wrong as has usually been taken for granted may not, 
when all is said and done, perhaps, be quite a certainty. In 
any case, the departure supplied a stimulus which might 
otherwise have been wanting. 

Against yet another point of the position did Brunel deliver 
fierce assault. This time it was that new wonder of the 
world, the locomotive, which was attacked. That it should 
be accepted without questicn as the one and only practicable 
method of traction he resolutely declined to admit. As 
matters stood in the early ‘‘ forties,’’ it is scarcely surprising 
that other methods should claim their share of attention. 
With his wonted enthusiasm and impatience of preconceived 
ideas, he brought himself to believe in atmospheric propulsion 
as an alternative power to steam, and secured its adoption on 
a sectionof his company’s concern. Before the results of this 
experiment were made manifest, an attempt, and a vigorous 
one, was made to effect its introduction elsewhere. When 
the Bill for the Newcastle and Berwick line was brought in, 
there was introduced a rival scheme to be constructed on the 
broad gauge principle and worked by atmospheric propulsion. 
On this ground was the decisive battle fought, with Locke 
and Brunel commanding the opposing forces. Although 
victory went against the latter, the margin was narrow and 
the contest one of the most strenuous recorded in railway 
history. Brunel had met his Waterloo. 
As is known of all, the latter years of Brunel’s life are 
practically blank pages as regards railway work. In the field 
of naval construction he hoped to find that scope and freedom 
from trammels for which his ardent spirit yearned. In the 
design and construction of the Great Western, and in a still 
greater degree of its successor, the Great Eastern, are to be 
found striking instances of his comprehensive genius. They 
went to the root of the difficulties which stood in the way of 
naval construction, and admittedly discovered a solution of 
the problem. Brunel literally died in harness, having been 
carried on to his giant vessel when the end was very near to 
see with his own eyes how matters stood. 

Unfortunately for Brunel, he was almost invariably an 
enthusiast for whatever scheme he had in hand; thus he 
united the speculator with the worker, and more than once 





is the more striking from the fact that the two, throughout 
a great part of their career, were in keen, if friendly, rivalry 
on crucial points in railway construction. If in nothing else, 
their names will ever be remembered as the generals-in-chief 
during that memorable campaign known as the ‘‘ Battle of 
the Gauges.’’ Both men admirably qualified for leadership. 
The very nature of their genius ranged them in opposition— 
Brunel, a veritable Napoleon in daring corception and swift 
execution ; Locke, like Wellington, never seeking to dazzle, 
exact, methodical, leaving nothing to chance. To carry the 
parallel somewhat further, both had made a great name for | 
themselves when but little more than boys. | 

To Locke came the marvellous opportunity of association | 
with the elder Stephenson, and that in the very earliest phase 
of railway construction. In memory of, and regard for, a | 
friendship of his days of obscurity, the great man took young | 
Joseph in hand as one of his first batch of pupils, when the | 
youth had just completed his sixteenth year. Of what | 
fortune thus placed in his way he was well fitted to take and | 
retain a firm grasp, for in keenness of insight, untiring 
energy, and steadfastness of purpose, he was wel! worthy such 
a chief. Very speedily was he subjected toa test of some 
severity. In 1824 was the task of a second survey of the 
proposed Liverpool and Manchester line—rendered necessary 
by the unfortunate downfall of William James—entrusted to 
the successful engineer of the Stockton and Darlington Rail- 
way. As assistants he took with him his two young pupils, 
Locke and John Dixon. 

To all readers of early railway history the difficulties which 
beset these pioneer surveyors will be a familiar subject. 
Treated, often enough, with less consideration than poachers 
or tramps, pluck, resourcefulness, and ability to bear fatigue 
were no less requisite than mental capacity. Frequent were 
the collisions with irate farmers, gamekeepers, and even 
yokels armed with pitchforks and bludgeons, whose object 
was to prevent by all means, fair or foul, the taking of the 
necessary sights. In one sharp encounter with this impro- 
vised rustic home-guard young Locke had to put in all he 
knew to save the theodolite, an object of especial distrust and 
dislike to the ignorant country folk. Victorious he certainly 
emerged from the fray, with the instrument safe and sound, 
but presenting a somewhat sorry spectacle, for he was 
covered with dirt, and a thrust from a pitchfork had wrecked 
his nether garments, and even drawn blood. Here was a 


young fellow indeed after ‘‘ George’s’’ own heart. 


TURBINE PROPULSION FOR FISHING BOATS. 


| power only is relied on, 


got taken out of his depth. In spite of all his splendid work 
the substance was continually escaping him. Locke, on the 
other hand, entirely dissociated the two. Undertaking no 
work except when assured of its practicability, he pursued 
such work with a steady persistence of purpose that knew no 
retreat. Never tempted to step aside into the thorny paths 
of finance, he never lost what he had made, and passed his 
closing days in confidence and tranquility. The career of 
both was, surely, terminated prematurely, their united ages 
being little more than the century, but the pressure at which 
they worked must indeed have been tremendous. 

Whatever and however widely divergent may be the views 
held as to the theories and work of these two great engineers, 
it cannot be doubted that all will unite in rendering homage 
to their memory. 


With the projection of the great trunk line to connect 
London with Bristol and the West, Brunel came before the | involved. 
world as a railway engineer. He took a step which compelled | 
Brushirg aside, as mere slavish adherence to | 
tradition, the work of the preceding ten years as regards the | THE YORKSHIRE COKE TRADE AND MECHANTI. 
permanent way, he came forward with the daring notion of 
No trifling difference either, for he | 


Startled, dismayed by this sweeping innovation, issue was 


through many years, raged the ‘‘ Battle of the Gauges,’’ tothe 


ompen. 
sated by placing one shaft further out transversely than te 


other. Mr. Hamilton anticipates—and the experiment is 
being watched with keen interest by the Anstruther fishermen 
—that the power available between the sail and the steam 
will be equal to about 100 horse-power for the greater part of 
the year, and if this expectation is realised the adaptation of 
the existing boats in the way above outlined will be of vreat 
benefit to fishermen generally, as the difference between first 
and second prices on even a few good catches of fish would 
amount to more than the interest on the extra capital 


t 











CAL APPLIANCES. 


| THE vast outlay which is taking place in connection with 
the development of the South Yorkshire coke trade is findin 
a good deal of work for colliery engineers and mechanical] 
workers. The Railway Foundry, Barnsley, is engaged in the 
erection of a large settling tank for the Aldwarke Main 
Colliery, near Rotherham, where a number of patented coke 
ovens are worked. In connection with the large new coking 
plant at Wharncliffe Woodmoor Colliery, near Barnsley 
which it is expected will be ready by the latter end of Sep- 
tember, a coal storage bunker, 80ft. in height, has been 
erected. Messrs. Arnold and Co., boiler makers, Barnsley, 
have supplied several large orders for boilers in connection 
with Simon Carve’s ovens. Taking into considera. 
tion the ovens in course of erection and new ones on order, 
it is estimated that by the close of the year 200 will be added 
to the already over-burdened output. 
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To demonstrate that ordinary fishing boats can be fitted 
with auxiliary power in such a way as will enable them to 
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compete with steam drifters and trawlers Mr. James Hamil- 

ton, a well-known Clyde naval architect, is having a fishing | 
boat of between 50ft. and 60ft. in length, at present lying in | 
Anstruther Harbour, fitted with turbine engines and twin | 
propellers, which possess features giving fair promise of the | 
necessary conditions being fulfilled. The main distinguish- | 





OBITUARY. 


GEORGE OUTRAM. 


INFORMATION has reached Sheffield of the death, on 


ing feature is the manner of housing the propellers when sail | July 16th, at his home, 484, Magdalen-street, Montreal, 


a condition which will obtain until | 


Canada, of Mr. George Outram, J.P., in his ninety-third 


the speed falls below six knots. The turbine employed is of | year. The notice in the Montreal Daily Herald states that 


the De Laval type, supplied by the English company. It is, | 
of course, fast running, but is geared down in speed of rota- 
tion, and in this special application the shafts are still 
further reduced in rotative speed by the use of chain drivers 
of the English horse chain make associated with different 
sized sprocket wheels, which permit the choice of the most 





right pitch for the work. 


and launches. The pumps are chain belt driven, and start 
and stop with the turbine, while the steam valve is only opera- 
tive when the propellers are out in the working position. 


t 





On the subject of the tremendous difficulties which had to 
be faced when the actual construction of the line came to be 
taken in hand it is not needful here to dwell. Very fully 
and clearly have they been set forth by more than one of our 
railway historians; that they were, in the issue, so success- | 
fully surmounted is sufficient testimony of the nature of the | 
men who achieved a triumph so marvellous, so almost | 
unbelievable in those days. During the period that | 
Stephenson and his coadjutors were wrestling with their 
task, young Brunel had been largely occupied in one 
searcely less difficult, if of less ultimate utility—the Thames 
Tunnel, 


a thin wing or ‘‘fin,’’ fixed normal to the contour of the 


at the extremity it provides a suitable receptacle or housing 
for the propeller blades. 
Yet, even there he was, perhaps unconsciously, | simply racking in the thrust block and shafting about S8in., 
doing pioneer railway work, for the lead he gave was of | thus bringing the propeller blades up against the ends of the 
inestimable value when the question of railway tunnelling | triangular fin or chocks, which are formed closely to receive 





The propellers, which are of Bull’s metal, enabling them to 
be straightened on getting bent, are housed after an arrange- 
ment devised by Mr. Hamilton, and tried in a yacht on the 
Clyde for the past three years, by which, while maintaining 
the weatherly qualities of the boat as a fast sailer, any risk 
of fouling the fishing nets is obviated. Extending aft from 
the line of hull along the ‘‘ run ”’ of the vessel on each side is 


d 


w 


frame, which has a triangular spread as it extends aft until 
This housing is accomplished by 


vi 








tives and trucks shall in no case be placed with foreign works. 


Mr. Outram was born at Dronfield, Derbyshire, and originally 
followed the trade of double-hand file forger in Sheffield. 
1863 he went to Canada and engaged in farming, but subse- 
quently returned to the file manufacturing business at Paw- 
tucket, Rhode Island, and at Boston, Mass. 
ee Q turned to Canada, and afterwards started business in partner- 
efficient number of revolutions for the propellers and the | ship with his son, Mr. Fred Outram, at St. Gabriel Lochs, 
: . The condenser is of the} and continued there until eighteen years ago, when the 
Ljungstrom type, and the boiler is fired by ‘‘ Lucigen”’ oil— | business was transferred to Port Hope, Ontario, and became 
costing 1?d. per gallon—sprayed through a special burner, | the principal file business in Canada. He was made a J.P. 
which has already proved satisfactory on steam omnibuses | of the city of Montreal in 1893. The Montreal Herald adds 


In 


In 1865 he re- 


hat Mr. Outram was probably the oldest member of any 


friendly society in the world, having been a member of 
the Manchester Unity for over seventy-five years. 





Tue death occurred last week of Mr. Edward Chapman, 
eputy-chairman of the Great Central Railway Company. On 


leaving his room about. nine o’clock in the morning, he was seized 


ith a fainting fit at the top of a staircase and fell to the bottom. 


Medical aid was immediately summoned, but he never recovered 
consciousness, 








Tue Russian Ministry of Ways has decided that, in 
ew of the numbers of unemployed in Russia, orders for loccmo- 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





THE SALISBURY ACCIDENT. 


sin,—With reference to Mr. Field’s letter of July 17th re the 
salisbury disaster, surely your correspondent is in error when he 
;ssumes that under the given conditions there would be a force of 
23} tons acting horizontally on each flange of the bogie wheels of 
the engine. Even assuming his estimate of the centrifugal force 
105 tons-—to be correct, this force acts at the mass centre of the 
engine, and cannot be considered as acting at any other point 
without the introduction of a couple of transference which would 
totally alter the distribution of forces, as shown in his sketch. 

From Mr. Field’s figures a simple calculation shows that the 
engine would leave the rails at as low a speed as 35 M.P.H., there 
being a horizontal force of 8-94 tons at this speed, 0-94 tons in 
excess of the vertical load on the wheel. 

My own calculations, based on the data given in your article, 
gives results practically identical with your own, and | append a 
graphical solution of the problem, from which it appears that at a 
speed of 60 M.P.H. a lateral outward displacement of the M.C. 
through 6-73” would render the equilibrium of the locomotive 
unstable. Such displacement might possibly occur owing to 
oscillation combined with the outward wash of the water in the 
boiler. 

Centrifugal force acting at M.C, of engine 








F 2 where W = 50 tons 
ni a 4y °, g= 32-2ft./sec”, 
4p 50 x 882 ¢ = 60 M.P.H. 
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F = A M = 22-8 tons. 
'R = 55 tons. 
Moment of R about O, tending to maintain engine on rails 


= 56 x -53 
= 29-7 tons feet. 
At critical speed the momentabout O is zero, and resultant = | 
Corresponding centrifugal foree— 
=f 


> 
Vie 


=BM 
= 28 tons. Ss 





Hence a z 








= 9540 
= 97-8ft. /sec. 
= 66-6 M.P.H. 
Pesition of M.C, for critical speed at 60 M.P.H. is MI— 
M M! = 0-56’ 


= 6-73” 
The height of the mass centre M of the engine above the rail 
level is taken as 58-5”, and the superelevation cf the outer rail as 


that producing an inward displacement of the line of action of W 
of 34” from the centre line of the engine at the rail level. 
Ealing, July 23rd. A, F. St. J. KINsEY. 


Sin,—Referring to your article in THE ENGINEER last week on 
the recent disaster at Salisbury, perhaps I may be permitted to 
suggest that in calculating the centrifugal force the total weight 
of the train should be taken into account, and not that of the 
engine only. Assuming the weight of carriages to be at least 
09 tons, making total weight of train 100 tons, the centrifugal force 
at 60 miles per hour will be approximately 46 tons. 

Probably the leverage at which the centrifugal force acts would 
be higher in the case of the whole train than when considering the 
engine only, so that we must multiply the 46 tons by a figure 
rather greater than 2, depending on position of C.G. of carri- 
ages, This would make the centrifugal force very near—if 
not greater—than the total weight of the train. Is it not con- 
ceivable that the carriages first left the metals, and dragged the 
engine over with them?! It is interesting to note the enormous 
forces called into play in a disaster of this kind. Assuming that 
10 seconds elapsed between the time that the train left the metals 
and came to rest, the average force acting against the train’s 
motion, Ft = We (where F = average force) is in this case 
a UY . 
approximately 1600 tons. H. W. Geare, A.M.I.E.E. 
Croydon, July 24th. 


THE LATE MR. WEBB AND COMPOUND LOCOMOTIVES, 
Sir,—Replying to the remarks of ‘‘F, A. L.” concerning my 
‘shaky facts” and ‘‘ contradiction,” it is, I think, apparent that 
the ‘‘shakiness” and ‘ contradiction” are to be found in his own 
letter, in which he makes an attempt to show that the Webb four- 
cylinder compounds were really the three-cylinder machines plus 
an extra cylinder, Such, obviously, was not the case, for there is 











a considerable difference between engines having only one main 
driving axle and engines with two. Even Mr. Webb himself was 
anticipated for priority of actual construction by the three- 
cylinder compound locomotive built at the Struwe Works, 
Kolomna, Russia, during 1881—patented 1879—if the fact be 
disregarded that in this latter machine there was but one main 
driving axle; it was, in fact, not a divided engine. Had Mr. 
Webb not divided his engines, but employed instead a single main 
driving axle, as in the Russian locomotive, it is most possible that 
this present correspondence would never have taken place. 

“FB, A. L.” will find that the scientific computation of work 
accomplished on a given quantity of coal, taking as basis the 
virtual distance, is in force in nearly all European countries. A 
somewhat rough example is to be found in THE ENGINEER, 
page 343, October 9th, 1903. Mr. L. H. Fry is quite right now. It 
was only one engine, ‘‘ No. 701,” that was built—not in 1884, as he 
first stated, but at the end of 1885—practically the beginning of 
1886. It was delivered in December and commenced working 
January, 1886. Mr. A. G. De Glehn conveyed the impression that 
it was still more recent in a letter to me dated June, 1889, saying, 
‘it was built by us—Société Alsacienne—some two years ago.” 
After its cylinder clearance volumes had been augmented it 
worked very well with a coal economy of 18 to 19 per cent., which 
economy has never been attained by the more recent ‘‘ Nord” 
engines. It runs the main line traffic in common with the old 
‘* Outrance ” engines, still so numerous on the Nord system. If 
Mr. Fry knows this engine at all he will remember that it would 
need to be reconstructed to permit the use of coupling-rods. The 
two subsequent engines built in 1891 were so constructed that they 
could be used without side rods, or fitted with side rods in case 
these latter should be found necessary. The famous ‘‘ No, 701” 
proved two things: (1) That four cylinders were not a substitute 
for coupling-rods in engines divided on the Webb principle ; and 
(2) that the advantage of compounding did not depend upon 
higher pressures, but positively upon the system of double expansion. 
Mr. Edouard Delebecque, the chief engineer who laid down the 
conditions for the engine ‘‘ No, 701,” took care to fix the steam 
pressure of ‘‘ No. 701” as low as that of the single-expansion 
**Outrances.” 

In this correspondence which, in default of discussing those propor- 
tions upon which the eventual *‘ success ” of a compound locomotive 
depends, is made up of single opinions, it seems a pity that those 
opinions cannot be expressed without exciting depreciative personal 
reflections. It is apparent now that while “ F. A. L.” referred to 
a general average of total mechanical efficiencies, Mr. Fry only 
referred to the engine—motor—efficiency cf individual examples 
obtained in special trials, not representative of every-day loco- 
motive service, both figures being correct in their way and in 
perfect agreement. 

Referring to the Webb four-cylinder North-Western Railway 
compounds, it is said—by Mr. F. W. Brewer—that with the two 
sets of valve gears one of these engines has pulled a useful load of 
490 tons at an average speed of 54 miles per hour. Presuming— 
without data at hand-—that this engine only weighed the same as 
La France, No. 4000, the useful load hauled would have been 
about nine times the weight of the fully loaded locomotive. 
This figure can only be qualified as surprising, and if it could be 
officially confirmed, which is greatly to be doubted, then the 
North-Western Railway compounds would stand without an equal 


| for tractive power among compound engines of any system whatso- 


ever; and too much could not be said of such remarkable loco- 
motives — that is, closely dealing with the cylinder details and 
steam distribution—for the engine arrangement is in general 
common to all modern locomotives except for the two sets of valve 
gears. c 
July 3l1st. 
Sin,—Locomotive engineering is an interesting study, but | 
think ‘‘F. A. L.” takes an ultra favourable view of the Webb 
three-cylinder compounds, as all observers know the difficulties of 
starting them under heavy loads, and his statement that the high- 
pressure pair would only need to pull the low-pressureround {th of the 
circle when a stop took place at point of cut-off—when the latter 
is at -75 per cent. of the stroke—is evidently a mistaken one, as in 
such a case when stopping in forward motion the low-pressure 
would need pulling round considerably more than ith of the circle 
to get a lead of its own, and in the case of backing on to a train it 
would need pulling round a long way to get a proper lead, and it was 
quite possible with the slipping of the high-pressure driving wheels 
to get the lead on the low-pressure cylinder in the wrong direction 
under such circumstances, and I am assured that it has been known 
to occur that the two sets have been started to slip in opposite 
directions when trying to start a heavy train with slippery rails. 
Wolverhampton start northward is moderately heavy, but J once 
saw one of the ‘‘ Lady of the Lake” type of engines start with 
thirteen six-wheeled coaches and a van, all fairly loaded, for North 
Wales, and although the start was slow it got away fairly, as the 


rails were dry, but it was a good effort for such a type of engine. ' 


His view that most engines give very little more than 50 per cent. 
of the indicated power on the draw-bar pull at good speeds I should 
say is considerably below the mark, but the estimates of 90 per 
cent. of draw-bar pull probably err considerably in the other 
direction ; but to ascertain really the percentage differences betwixt 
cylinder powers and draw-bar pulls with single drivers and four or 
six-coupled engines is a troublesome matter, so we fall back on 
approximate results from weight of trains, speeds, gradient of 
roads, &c. 

Some time back an authoritative diagram was published in your 
paper showing the draw-bar power of an express single driver 
engine at speeds from start to 60 miles per hour, in comparison 
with results from a coupled engine—with eight wheels coupled, I 
believe—and, from memory, the express starting draw-bar pull 
was 5 tons, against the coupled engine of 10 tons, but just over 30 
miles per hour the draw-bar pulls were practically identical, and 
beyond that speed the express slowly increased its draw-bar 
power over the coupled engine as the speed increased, but 
whether this was theory or from accurate tests I cannot say, but 
it seems to most minds rather incredible. 

Smith’s system, I should say, is come to stay, as the Midland 
type seems to be free from complication, and gives easy starting 
facilities under any circumstances, and. the working results must 
be satisfactory, or they would not have followed on the gradual 
development of the type, but for practical experience of the 
various types the Great Northern Railway will take the lead, as 
they seem to have experimented most extensively. Still, it seems 
to my mind to rest with the De Glehn or Smith’s system if com- 
pounds are to be used to best advantage. Steam port proportions 
we might have thought to have been settled years ago on their 
general lines, but we have the bulk of cylinders with steam ports 
of something like 10 to 12 per cent. of cylinder areas, while Mr. 
Churchward’s latest types have over 20 per cent., so which is 
right in a detail of that kind? If it was practicable with simple 
engines to work the main valves in full gear in all cases, so as to 
give a free exhaust at all speeds, and use a cut-off valve arrange- 
ment that would give a steam admission varying from 50 down to, 
say, 10 per cent. of the stroke, would the economy be quite equal 
to compound working, as, if so, the construction would be simpler 
and costs less, but from space difficulty it would only be possible 
with outside cylinder engines? : 

North Staffs, July 24th. OBSERVER. 


UNEXPLAINED RAILWAY ACCIDENTS. 

S1r,—Within the past few days I have repeated the experiments 
mentioned in my letter, page 45. 

The front of the axle-box was removed, so that the serew jack 
could press directly upon the centre of the end of the axle, and the 
flange of the opposite wheel was forced up on to the top of the 
rail. Two jacks were tried, and both wheels of a very heavy 








vehicle were forced up at one time. One of the rails upon which 
this was tried weighed 95 |b. per yard, having the running edge 
rounded off to the present standard }in. radius. Another of the 
rails was a bull-headed rail of an older design, having the running 
edges rounded to a radius of only 7. It was found in a large 
number of cases that the pressure necessary to force the flange up 
was far greater in the latter case than in the former ; this appears 
to show that the larger radius may assist a flange to be forced 
sideways up on to the rail. 

“A 3.’ e 100, refers to the accident at Grange due to wind 
pressure. I examined this wreck, and saw that there were wheel 
marks outside the outer rail. The force of the wind had produced 
sufficient side pressure to cause the flanges to mount the rail, and 
the vehicles were blown over: in other words, the train did not 
‘topple ” straight over, but left the rails first. In reply to Mr. 
F, W. Brewer, page 100, on many lines it would be absolutely im- 
possible to use a deeper flange, as it would strike the inner jaw of 
the chair. I am also of opinion that a deeper flange would tend 
to assist it to climb a rail. I am now having a wheel made with a 
deeper flange in order to obtain some further information on this 
matter. Knowing as 1 do how easily a wheel can leave the rails 
when running round a curve at too high a speed, I- have always 
been an advocate of ‘‘ speed orders” being strictly obeyed. When 
a railway company lays down a speed order it is nothing less than 
madness for a driver to exceed thatrate. If anything happens the 
driver himself is almost certain to lose his own life, and if he 
escape death he will most likely be committed for manslaughter. 

It is hardly necessary to point out that it is also in the interests 
of the shareholders that the speed orders should be obeyed, as the 
cost of an accident is very great, not to mention loss of traffic 
which generally follows a case in which a company or its servants 
are to blame. 


Leicester, July 30th. CLEMENT E. STRETTON, 





THE SCREW PROPELLER. 


Sir,—In your article on the Lusitania, page 609, you refer to 
the problem that ‘‘ vexes the soul of naval architects and engineers 
alike, namely, that 50 per cent. of the power to drive a ship 
by her own engines is wasted, and that after half a century of 
investigation, mathematics, experiment, and discussion have left 
the world no wiser, and there is just as considerable fluidity of 
opinion now as at any other time as to how a propeller acts, and 
how 50 per cent. of the power imparted to it is wasted.” 

Explanations usually resolve themselves into vague suggestions 
that skin resistance may be the cause ; a conclusion which is per- 
fectly impossible, for by no stretch of the imagination can such a 
reason be sustained. lt has always appeared strange to me that 
learned mathematicians should so miss the obvious reason, and 
so stray “‘in wandering mazes lost,” as to lose sight of the simple 
cause, namely, the driving back by the screw of a column of water 
representing an equal power as the ship represents by its advance. 

In the celebrated experiments—all too few made by our 
Admiralty—where the Active hauled the Greyhound the pull = 
10,770 Ib. to haul her a certain distance. But when the Greyhound 
was driven by her own screw and engines the indicator showed 
that this required 20,833 1b., which, allowing for slight irregularities, 
may be fairly considered as being double the previous amount. 

Where, then, does the extra 10,000lb. disappear? This is an 
amount far beyond the property of any skin resistance, orotherequally 
insufficient cause, to absorb, and the driving of a current back- _ 
wards to providea ‘‘ buttress ” that shall enable the screw propeller 
of the vessel to advance is the real grave of the lost 50 per cent. of 
ower, 

. I think, perhaps, the annexed diagram may illustrate what takes 
place when a vessel is driven by its own screw or by another power. 

A and B represent two steamers of exactly equal engine power, 
running at the same speed. D is a dynamometer, and, roughly 
speaking, it may be taken that the pressure gauge shows 
10,000 Ib. pull. 

Assuming the vessel B to be tied to a wharf C, the pressure 
gauge D will show 10,0001lb.; and nothing is required from the 
vessel B, because it is in connection with the wharf, and cannot 
move. Under such conditions the horse-power = 1 or unit = 
10,000. Next disconnect the vessel B from the wharf and set both 
engines at work. Under this condition each vessel will show 
10,000 if taken separately, but when both are in their active con- 
dition the dynamometer D will only show 10,000 lb., whereas the 
total effort expended by both shows as 20,000lb. Transferring 
this idea to a vessel such as the Greyhound, it shculd surely 
be clear to anyone why there must be 10,000 1b. to send the vessel 
forward, and another 10,000 1b. to drive a current of water back- 
wards—and Q.E.D. may be written after this. It is over forty 
years since I first published quite a different theory on the action 
of screw propellers. This theory of mine was based on experi- 
ments to which avowedly it was made to fit, and I have seen this 
theoretical idea confirmed as true in many directions. This theory 
has no connection with the absurd notion of a ‘‘ slip,” which ought 
to be consigned to the limbo of vanities, for it takes as its basis 
the notion that a vessel’s screw should travel through water as if 
it were a solid body—a conclusion as improbable as it is absurd— 
and the very term “slip,” still used, is a confession of ignorance. 

The screw blades of the Lusitania, according to the picture, are 











almost circular, and three in number. It would be very interest- 
ing to calculate out these screws, of which, however, no sufficient 
data are given. This departure from former practice is very great. 
At one time the Mangin screw found favour with the Admiralty, 
and its blades were extremely narrow, and, in order that screws 
should work well, whatever be their proportions, seems to show 
that it does not much matter what, within very wide limits, their 
proportions may be! And this confirms many observations that 
pitch is of greater importance than anything else in relation to 
screw propellers. The late Mr. Froude’s experiments proved this. 
‘ The movements of currents under water cannot be regarded as 
corresponding with such movements as occur on the surface or 
near the surface. These movements correspond more with the 
idea of water moving as if it were confined in a pipe. They take 
place among a fluid of equal specific gravity throughout, and they 
correspond with a similar class of movements of air in air. If a 
small box be covered with parchment or strong paper, and closed 
everywhere except a small hole at the opposite side to the drum, 
it is quite easy, by giving it a gentle tap by the hand, to send a 
‘“‘shot” of air right through the intervening atmosphere, and 
blow out a candle at the opposite side of a large room. This 
analogy with what occurs with a current driven back by a screw 
propeller may assist in giving a clue to the better understanding 
of those complex problems which surround the operations of a 
submerged screw propeller. ARTHUR RIGG. 
London, July 25th. 








Tur Midland Railway Company has decided to electrify 
the lines between Lancaster, Morecambo, and Heysham Harbour. 
The single-phase alternating current system will be adopted. 
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SANDWASHING MACHINE. 


THE sandwashing machine shown in the accompanying 
illustrations was, iu its original form, introduced some years 
ago by Messrs. Hardy and Padmore, Limited, of Worcester. 
Modifications, however, have been introduced from time to 
time, and the illustrations, Figs. 1 and 2, show the machine as 
atpresent supplied. The construction and method of working 
can be more easily followed by referring to the sectional illus- 
tration given in Fig. 2. The machine consists of two long 
troughs, which are in communication with each other at the 
rearend. An elevator is fitted at the front. The general 
action of the machine is as follows :—The sand to be washed 
is placed in the revolving screen H, from which it drops 
through the riddle into the trough A. -Stones or other 
obstructions, which are too large to pass through the riddle, 
pass through the chute K. A revolving shaft E, on which a 
number of conveyor blades are fixed, works in the trough A ; 
so that, as the sand drops on to the blades, it is conveyed 
along to the other end of A. It then drops down D, and is 
conveyed along the trough B, which is practically similar to 
the upper one, The sand, on arriving at the other end, drops 
into the elevator buckets G, and is delivered clear of the 
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THE AGRICULTURAL MACHINERY MARKET 
IN ITALY. 


From H.M. Consul at Milan comes an interesting account 
of Italy’s imports for 1905 in the way of agricultural 
machinery and implements. In a measure this report takes 
the form of an indictment of the British manufacturer, who, 
although he appears to have held his own satisfactorily with 
regard to agricultural machinery—that is to say, steam 
engines, thrashing machines, and the heavier classes of plant 
—appears to have lost practically all the rest to the United 
States and Germany. ‘‘ The hay-making and harvesting 
machinery trade has for a long time been extirely lost to the 
United Kingdom, and is in the hands of the United States,”’ 
says the report. This is attributed, as has been the case in 
other countries, to the fact that the Americans are supplying 
much lighter and cheaper articles. The sale of this class of 
machine, we are told, is increasing, and the only redeeming 
feature in this part of the Report is that Canada is now step- 
ping in to some extent, to the detriment of the United States 
trade. Italy imports about 1200 tons of ploughs and seed 
drills annually, and these are done entirely by German 
firms. ‘‘No British cattle-drawn ploughs come into this 
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SECTION OF SANDWASHING MACHINE 


machine, as the elevator is set at an angle of about 45 deg 
The water is supplied at C, and it flows along the tube B, up 
the open space D between the two horizontal troughs A and 
B, and then along A, finally flowing to waste through the 
opening J, and taking with it all the dirt that it has picked 
up on its passage through the sand. It will be noticed that 
this method of treatment ensures the cleanest sand coming into 
contact with the fresh water. This is one of the features of 
the machine. Another special feature is the construction of 
the bearings which carry the shafts E and F. They are 
made of phosphor bronze, and supplied internally with clean 
water at the main pressure, thereby preventing any sand or 
grit from getting into them. The elevator chain can be 
tightened when necessary, provision for this having been 
made at the top of the elevator. The machine is portable. 
It is carried on four broad flanged wheels, and is fitted with 
steering gear, shown at M. The handle which can be seen in 
Fig. 1 is for moving the machine from one place to another. 
The chain which transmits the power can be tightened by 
the small hand wheel when necessary. The shaft F is 
driven generally by a water motor connected at W, but any 
other suitable means can be employed, depending upon local 
circumstances, 








country,’’ says the Consul. And here are the reasons which 
are alleged why other countries are ousting us in Italy. 
Some of them, it will be seen, bear a strong family resem- 
blance to Consular reports from elsewhere, and while we 
do not agree with them all, we give them in extenso:— 
(1) They—the foreign firms—study the requirements of the 
country ; (2) as a consequence, they visit the local shows 
and compete for prizes; (3) they push principally such 
implements as are sold in large numbers and sold in truck 
loads ; (4) they frequently publish catalogues and price lists, 
often in French and Italian currency and metrical measures. 
They further often visit dealers ; (5) they do not require cash 
with the order before delivery, but to good firms they allow, 
as a matter of course, three months’ credit, and only as an 
alternative they quote their discount for cash. When one 
considers that goods from the United Kingdom arrive at their 
destination in Italy in three or four weeks, and from any 
station in Germany to the centre of Italy in ten days, this 
difference in the payment conditions of the two countries 
becomes even more marked. The three months’ credit from 
the German maker means eighty days’ credit from receipt 
of goods. The cash with the order against bill of lading 
means four or five weeks’ anticipation of the money. 
(6) They send their goods by rail without packing, and buyers 
know beforehand the cost of their purchases, With British 
goods this is impossible. If British makers would quote 





prices delivered at dealers’ station in francs 
liberal terms, the trade might even now return. 

It will be seen that some of the above conditions cannot be 
got over by our manufacturers in competing with Germany 
or any other continental country, as the over-sea voyage 
necessitates a class of packing which can be dispensed with jn 
goods delivered all the way by rail. Nor can we hope to 
compete with the continental firms in time. The much. 
vexed question of extended credit which outsiders are always 
pressing our manufacturer to adopt is one of policy pure anq 
simple, and these critics often omit to take into consideration 
the fact that many of our firms who are perfectly wel| 
acquainted with the habits of their foreign competitors in thig 
respect, do not consider it worth their while to trouble about 
a fine-cut trade, and at the same time take pecuniary risks 
when they can do a far better trade elsewhere without such 
risks. In losing a considerable amount of our trade in the 
lighter class of agricultural machinery to the foreigner, as wo 
have done in many parts of the world, our manufacturers 
have not always been blind to their own interests. It js 
absurd to suggest that they do not study the requirements of 
the various countries in this respect, for there are no agricul. 
tural engineers in the world who spend so much money as the 
British in travelling in all the countries where the market js 
likely to be of use tothem. The fact of the matter is that 
in many of these countries where our manufacturers haye 
studied the ground thoroughly they have found that the 
game was not worth the candle, and, in consequence, they 
have turned their attention, in some cases, to a heavier class 
of machinery, and, in others, to different markets. 
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A LARGE STEEL VAULT. 


\ STEEL treasury has been built for the Royal Bank of 
Scotland by Chubb and Sons’ Lock and Safe Company, 
Limited, London, which is probably one of the strongest in 
existence. The walls, roof, and floor consist of a series of 
slabs of steel which are riveted and bolted together, so as to 
make one continuous piece. The thickness of these s!abs is 
2in., and at the joints this is increased up to a thickness of 
34in. Each slab, weighing from one to two tons, is made up 
by riveting together under hydraulic pressure four plates cf 
hard steel, of which two are of an entirely different nature to 
the other two. The strength of the room may be said to lie 
in the plates of Cammell’s ’99 alloy steel, which is made 
specially for Messrs. Chubb. The principal properties of this 
alloy are that it offers in a greater degree than any other 
steel resistance to drill'ng, and thus in employing it in the 
construction of strong rooms all the holes have of necessity 
to be punched. As a backing to the '99 steel, alternate 
sheets of welded armour-plate make up the thickness of 2in, 
This armour-plate consists of layers of hard and mild steel 
welded together. The four compound plates after being 
ground on all the edges by a high-speed emery wheel running 
in water are hydraulically joined together by the use of hard 
steel-stranded rivets in such a manner as to practically make 
a solid slab. This is done by making the rivet holes of a 
different diameter in various plates, and the rivets being put 
in red hot are squeezed to such an extent that they fill up all 
the available space. The slabs having been built up are 
fastened together by the double tongue and groove method, 
which effectively conceals the joints, whilst outside a flitch 
or connecting bar is riveted on to one slab and screwed into 
by bolts passing from the inside of the slab to which it is to 
be joined. The inside joints are also covered by internal con- 
necting bars, which conceal the joining bolt and rivet heads, 
The floor has been covered with a layer of compressed rubber 
tiles, which are considered preferable to the old stcel 
chequered plates. 

In the door of this treasury there is an absence of all 
spindle or key holes. The outer door-plate is a slab of 
Harveyed armour-plate 44in. thick and weighing 24 tons, 
and it has been tested by firing a 6in. naval gun propelling a 
1001b. nickel steel shell at a range of 50 yards against it. 
The impact with which the projectile struck the plate was 
1644 foot-tons, from which no injury was sustained—in fact, 
it was scarcely possible to detect where the shell was shattered 
to fragments on the door. Against the use of high explosives 
special provision has also been made, first by having the outer 
surface Harveyised, and secondly by the absence of all 
spindle or keyholes, thus affording no means of entrance for 
high liquid explosives. The twenty Chubb’s diagonal bolts 
are secured by a triple time lock, a keyless combination lock, 
and also a special anti-explosive lock, protected by a heavy 
manganese steel casting within the room. The hinges are 
adjustable and are mounted on ball bearings, which enable 
the door weighing four tons to be moved with comparative ease. 








JAPANESE HARBOUR EXTENSIONS. 


Or the four big islands of Japan, Hokkaido (Yezo), the 
northern one, has up to now been strikingly behind the 
others in the way of modern developments of all sorts. In 
fact, to the outside world the port of Hakodate is about the 
only place in it that is known at all, and this more on 
account of the fact that it is used by several of the foreign 
navies as a summer station than on account of its commer- 
cial value. The cause of the lack of enterprise at Hokkaido 
may be traced to the fact that until comparatively recently it 
served the purpose more or less of a scrap heap to Japan. Its 
climate in winter is very rigorous; indeed, it is almost 
Siberian for a short time, and it was to its inhospitable 
shores that years ago the Japanese gradually drove the 
original inhabitants of the country, the Ainus, who werc 
quite an inferior race. Modern progress, however, and more 
particularly the strategical importance of Hokkaido as the 
nearest island to Saghalien and Vladivostock, have deter- 
mined the Japanese to undertake important harbour works 
there. A loan of eighteen million yen (about £1,800,000) is 
to be applied to improving the harbours of Kushiro, Rumoye, 
Nemuro, Abashiri, and Otaru. These improvements should 


have an important and lasting effect on the developments of 


this island, and in the meantime should incidentally afford 
work for some of our engineering firms. 

Another important harbour scheme has also been decided 
upon at Tokyo, the capital ; 1,200,000 tsubo—a tsubo equals 
3°9 square yards—of the mud flats which constitute the fore- 
shore are to be reclaimed as a first step towards constructing 
a harbour. There are no engineering difficulties in the way 
of this important scheme, which should have the effect of 
making the capital of Japan a seaport in the fullest sense of 
the word, 
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THE APPLICATION OF LARGE GAS ENGINES 
IN THE GERMAN IRON AND STEEL IN- 
DUSTRIES.* 


By K. RetNHARbT, Dortmund. 
(Continued From page 101.) 
Tne Theisen apparatus—Figs, 2, 3, 4, 5 according to a description 
given by one of the makers, the Dingler Maschinenfabrik, consists 
essentially of the following parts: (1) The suction chamber A ; 
(2) the pressure chamber B ; (3) the middle chamber C ; (4) the 
drum with shaft and bearings D; (5) the grating E. Water enters 
at F- Fig. 4-- tangentially to the casing of the middle chamber (, 
and leaves the apparatus through the pipe G, 

The manner of working this apparatus may be described as 
follows:—After the gas has been cooled and charged with water 
vapour, it is drawn in by the vanes h, and the coarse dust is 
separated in the suction chamber. Through the action of the fans 
at both ends of the drum D the gas is then drawn through the 
space between the drum and the casing. The outer circumference 
of the drum—Figs. 2-5—is provided with a number of inclined spiral 
vanes ¢, so that the gas has also to travel a long way in the form of 
a spiral. Hence, by injecting water at the same time through the 
pipes F, a high degree of purification of the gas takes place, and 
the accompanying water vapour is simultaneously condensed, The 
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dust is then projected against the spiral meshes of the coarse 
grating E fixed to the interior surface of the casing. By centrifugal 
action, the water entering in a tangential direction is at the same 
time distributed over the surface of the grating, which prevents it 
from becoming clogged and encrusted with the separated dust. In | 
addition to this, the surface of the wateris broken up, thus favour- | 
ing cooling and condensation. This washing of the gas absorbs 
carbonic acid and sulphurous gases, 

The purified gas then enters the discharge chamber B, from 
which the water is thrown out by the vanes 4, and the gas is forced 
to the engines with a pressure of from 50mm. to 100mm. of water. 
The washer reduces the dust from 3 or 4 grammes per cubic metre 
of gas to 0-02 or 0-03 grammes, with a consumption of 0-8 to 1-5 
litres of water per cubic metre. The washer is generally driven by 
a direct-coupled electromotor, and the smaller sizes by a belting, 
at a speed of from 300 to 450 revolutions per minute. The sizes | 
generally used range from 6000 c.m. to 33,000 c.m. per hour, and | 
the power required from 50 to 150 effective horse-power. 

Theisen imputes the useful action, during purification, in his 
washer to the steam present in the blast-furnace gas and to that 
formed by contact with the injected water, and on this account | 
recommends his apparatus to be placed, not behind the scrubber, 
but without such apparatus by introducing simple gas pre- 
moisteners immediately behind the dry purifier, in order that the 
gas may be as hot as possible at the entrance into the apparatus. 
On the other hand, Professor Osann,t in an exhaustive investiga- | 
tion of the purification of blast-furnace gases, chietly by the action 
of cooling surfaces for the water vapours and the deposition of 
dust, considers it preferable to clean and cool the gases previous to 
their being introduced into the Theisen washer, so that the latter 
has only to remove the finer particles of dust which are utherwise 



































difficult to separate. He hopes by this arrangement to effect a 
saving of power. 

The fans employed for the purification of the gases, as con- | 
structed by R. W. Dinnendahl, at Steele—Fig. 6-— only differ from 
ordinary air fans in the construction of the vanes and bearings, 
which are of a much heavier construction, to cope with the injec- 
tion of water and the higher temperature of the gas, They are 
provided with a water inlet at the suction opening, and with an 
arrangement, as in disintegrators, for pulverising the water, so that 
a sort of water curtain is formed through which the dust has to 
pass. The cohering particles of dust and water are separated by 
centrifugal action through which these particles are thrown against 
the inner circumference of the fan casing. The under portion of 
the fan casing opens into a tank A, from which the separated 
slimes flow away, and the purified gas escapes at the top outlet. 
The method of purification resembles that of the Theisen apparatus, 
except that in the former the passage for the opposing action of 
the gas and water is not so long. 

The usual sizes of gas-cleaning fans, according to Dinnendahl, are 
from 15,000 c.m. to 70,000 c.m. of gas per hour, requiring from 40 
to 110 horse-power. The circumferential velocity of the impellers 
is up to 56 m. per second, with a diameter of from 1-1 m. to1-75m. | 
For 1 ¢.m. of gas from 1} to 2 litres of water are required, and the 





* Tron and Steel Institute, July, 1906, 
t Stahl und Eisen, 1902, page 153. | 


| so employed. 


dust is reduced from 3 grammes to 0-2 grammes; as a rule the 
percentage of dust is reduced to one-tenth of the percentage before 
washing. 

When two or more fans are arranged parallel to one another for 
the purification of large quantities of gas, it is often difficult to 
obtain outputs equal in quantity and quality. It is, therefore, 
advisable to provide regulating dampers behind the fans, and, 
above all, to make the mains, both before and after the branches 
to the fans, of large diameter, so that they can at the same time 
act as air vessels. Asa certain preventive of the above difficulties, 
which are often of a very annoying character, the author can only 
offer one suggestion, namely, to drive the fans and the electro- 
motors alike with the same speed in such a manner that their axes 
could be connected with friction couplings, so that the fans 
produce equal differences of pressure. 

Of the other purifying apparatus employed, only the Bian 
cooler may be mentioned.} This consists of a horizontal shaft 
turning within a cylindrical casing and carrying a number of discs 
of wire netting. The lower halves of the dises dip into water, and 
the gas passes through the meshes of the upper halves. The 
purification of the gas is continued in centrifugal apparatus until 


| the desired degree of cleanliness is attained, after which it has 


only to be dried. This is effected by forcing the gas through a 
series of layers of wooden fibre or wool in large cylindrical casings, 
to which it yields its water. Naturally the resistance caused in 
passing through the layers of wool requires a large expenditure of 


| power and the renewal of the wet wool, together with the cost of 


attendance, necessitates the installation of a spare drier. Large 
vessels containing various materials through which the stream of 
gas is forced, with freyuent changes of direction, are employed for 
the separation of the water, and these vessels are further aided by 
long pipes with frequent changes of direction. If a large gas 
holder is erected between the cleaning plant and the engines, in 


| addition to its quality as a pressure regulator, it does excellent 


service in the separation of water, and renders the previous drying 


| of the gas and the expenditure for attendance on the plant and 


power superfluous, 
It must here be mentioned that in several ironworks it was not 


| found possible to reduce the percentage of moisture in the gas 


arriving at the engine to the point of saturation at the correspond- 
ing temperature of gas. In such cases, after the supply of water 
to the scrubbers had been cut off, so that they were only employed 


| as dry coolers or purifiers, the gas was not so perfectly cleaned, 


but was drier, and worked with less harmful results in the gas 
motors than before. 
A few remarks concerning the purification of coke oven gas for 


| utilisation in gas engines must still be added. 


The gas at disposal for this purpose has already been so far 
purified by the recovery of by-products that, as a rule, only the 
remains of tar, and also sulphur and cyanides, have to be removed. 
The tar residues are removed in so-called tar separators, which 
consist of high cylinders of boiler plate in which a number of 
platforms or ledges are arranged alternately to the left and to the 
right, so that the gases pass through in a zigzag direction and the 
tar is deposited on the ledges. Other apparatus work in a similar 



























































Fig. 4 


| manner, the main stream of gas being divided into a large number 


of smaller streams and by the resulting sudden alterations of 
direction, and also by impinging on the plate walls, the gas is 
freed from tar (Pelouze apparatus). Further, rotary cleaners are 
in use, which serve for the separation of ammonia, naphthaline, 


(0-03 to 0-06 pfennig per cubic metre). The percentage of dust 
in the gas after the dry purification is, on an average, 4 to 6 
grammes per cubic metre. In a few cases, however, it is only Ito 
1-5 grammes. In most instances the gas for working the motors 
is reduced to a percentage of 0-015 to 0-03 grammes of dust per 
cubic metre, in a few works even to 0-005 to 0-004 grammes per 
cubie metre. 

All these remarks concerning the percentage of dust are to be 
judged from the point of view that the determination of the same 
at one and the same ironworks, if not absolutely correct, will 
always be proportionately exact ; but that this latter will perhaps 
not always be the case of tests carried out by different ironworks. 
It would, therefore, be of importance to adopt a standard method 
for the determination of the percentages of dust and water, so that 
all results could be exactly compared. 

If the purification effected by the Theisen apparatus is compared 
with that by fans it will be found that, according to the manufac- 
turers, the Theisen apparatus cleans in the proportion of 140: 1. 
Thus for 1000 cubic metres of gas cleaned per hour there is required 
5 effective horse-power, and percubic metre 1-15 litres of water on 


























an average. With a fan the cleaning is, on anaverage, 10: 1, the 
power required being 2-2 horse-power and the water used 1-75 
litre. In order to obtain a similar result, two to three fans would 
have to be placed one behind the other, which would require, 

perhaps, 5 to 6 horse-power per 1000 cubic metres gas per hour, 

and a consumption of about 4 litres of water per cubic metre of 
as. 

From the information supplied by the ironworks only the total 
result can in most cases be reviewed ; however, in a few cases the 
result of the cleaning by each apparatus is given, and from this 
the author concludes that a single Theisen apparatus cleans better 
than a single fan, since with the former the proportion of cleaning 
is between 99; 1 and 25: 1, with about 6-5 effective horse-power 
per 1000 cubic metres gas, and with a fan the proportion is about 
12: 1 and the average effective horse-power 2-3. From two fans; 
one placed behind the other, a proportion of cleaning from 50:1 
to 2L0 : 1 and power employed from 6-5 to 10 effective horse-power 
per 1000 cubic metres per hour has been attained. Without taking 
the consumption of water into consideration, one Theisen appara- 
tus is approximately equal to two fans. 

With one exception, all ironworks possess apparatus for drying 
the gas as described above. In no case does the gas contain any 
suspended water—that is, no water above the quantity at the 
point of saturation at the corresponding temperature. This tem- 
perature is in most cases the same as the temperature of the air, 
or only a few degrees higher. In a few cases the percentage of 
water is even lower than that corresponding to the point of satura- 
tion at the temperature of the gas ; but this is only possible when 
the water used for cooling is at a very low temperature and the 
gas is cooled to below the temperature of the gas arriving at the 
end of the gas main. A further cooling of the gas would be of 
great utility, favouring the separation of water and purification, 
and thereby assuring the continual working of the gas engines 
without disturbance. 

The particulars which the author received from the collieries 
are not so complete as those received from ironworks, owing to 
the collieries not yet having so much experience. Of fifteen 
collieries which were questioned, two had no special plant for 
the purification of the gas, but only plant fer the recovery of the 
by-products—four collieries have plant for the separation of 
suiphur and tar, six a similar plant for sulphur only, and three a 
plant for tar only. The power expended is only that necessary to 
overcome the resistance of the gas passing through the purifier, 











cyanide, and sulpburetted hydrogen, and according to the form of | 


the rotating surface are arranged as hurdle, brush, or ball washers 


(patented by Zschocke*). The Theisen washer can also serve this | 
purpose ; but, as far as the author is aware, it has not as yet been | 
The inventor hoped to obtain good results, | 

| especially in the separation of tar. | 


The separation of sulphur and cyanide is, according to Professor 
Baum, best obtained by filters. The filtering material employed 
consists of Laming composition, a mixture of bog iron ore and 
wood shavings. ‘The composition in layers of 6in. to Sin. deep is 
carried by plates or gratings ; the gas passes through two to four 
such layers, one after the other, and the iron combines with the 
sulphur to form iron sulphide, and with the cyanide to make iron 
cyanides (Prussian blue). The composition is from time to time 


| taken out of the filter and exposed to the air, by which means the 


sulphur is oxidised and the composition regenerated and made 


| ready to be used again. 


In passing through the filter not only the sulphur, but also the 


tarry liquors, water, and heavy oils remain behind. For this 


reason plants which do not require the removal of sulphur often 
employ filtering apparatus, the Laming composition being replaced 
by sawdust or wood fibre. Gasometers, which are frequently 
placed as near as possible to the engines, and, as in the case of 
blast furnace gas, at the same time regulate the pressure, also 
serve to dry the gas. 

With reference to the puritication and its influence, the follow- 
ing may be seen from the answers to the questions :—All smelting 
works have centrifugal apparatus in use for removing the fine 
dust, and, indeed, abcut half of them have scrubbers or Bian 


| coolers with fans, and the rest sernbbers with Theisen apparatus, 


Theisen apparatus alone, or fans alone. The respective merits of 
the various apparatus or processes cannot well be ascertained from 
the information received from the ironworks, as it is not easy to 
reduce the results to a common basis. The following results, 
nevertheless, are perhaps of interest:—The power expended in 
cleaning 1000 cubic metres of gas per hour varies mostly between 
6 and 13 effective horse-power. Accordingly, the power expended 


| in cleaning varies from 1-8 to 4 per cent. of the power obtained by 


the purified gas. The amount of water used for cleaning varies 


| greatly. It requires on an average from 3 to 8 litres per cubic 


metre of gas, and is naturally dependent on the temperature of 
the water. Generally speaking, the water used with centrifugal 
apparatus alone is less than when it is employed in combination 


| with scrubbers. Similarly, the cost of cleaning varies consider- 


ably, and includes interest and depreciation of the purifying plant 


t Stahl und Eisen, 1905, No. 17, pages 1—81; 1906, No. 1, page 82; 
ani1906,No8 © wes ‘ : niiiiia 
* Baum, Gluckaus, 1904, No. 17, page 457. 
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which is on an average about j per cent. of the power developed. 
The other working expenses consist only of the renewals of the 
filtering material, which amounts on an average to about 0-03 
pfennig per cubic metre ; whilst the expense of the purification 
plant itself increases greatly with the sulphur in the gas. Only 
traces of tar have to be removed by the purifier, but it is much 
more important to remove the sulphur, which attacks the 
cylinders, piston rings, piston-rods, and stutting-boxes. In one 
case it is stated that the percentage of sulphur was reduced from 
5 grammes to 0-7 gramme per cubic metre. The heating value of 
coke oven gas varies from 2500 to 4600 calories per cubic metre. 
The amount of gas available for gas engines also varies extra- 
ordinarily, ranging from 3} (o 50 per cent., according to the 
quality of the coal used, and, above all, according to the type of 
coke oven. 
In the replies to the questions addressed to ironworks, atten- 
tion should be called to the fact that about one-half of the works 
lace gasholders between the purifying plant and the motors. 
he capacity of the holders in proportion to the gas consumption 
varies considerably. One ironworks places a gasholder of smaller 
size, arranged as an equaliser of pressure, before each engine. 
The pressure of the gas at the engines is on an average from 
2in. to 4in., but in many plants it is 8in. and over. The variations 
in the gas pressure naturally depend on the number cf gas engines 





at work and of furnaces in blast, and on whether the blast furnace 
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tops are provided with a double seal or not. As arule, it is 
recommended that the gas pressure be maintained as regularly as 
possible, and not much above the pressure of the atmosphere— 
about equal to from ljin. to 2}in. water. This can, of course, only 
be done by using a gasholder, which, besides being an excellent 
separator for water, possesses the advantage of preventing a 
reduction of speed, or even the stopping of the gas engines when 
the supply of gas is suddenly interrupted for a short period, as 
may happen when only a small number of blast furnaces are at 
work. Long gas mains of lange section also serve asa reserve, 
although not so effectively, and for a short period tend to equalise 
the pressure. 

The intervals at which the engine or its several parts have to be 
cleaned vary greatly. From information received from ironworks, 
it may be concluded that with gas well cleaned—0-015 to 0-03 
grammes of dust per cubic metre—and at the same time well 
cooled and dried, the inlet gear—that is, the parts before the 
cylinder of the engines—must be cleaned at intervals of two to 
three months, and a complete internal cleaning must be under- 
taken every six or eight months. . 

In a few plants using gas which is specially clean, the engines 
require less frequent cleaning. In others the inlet gear, throttle 
valves, and other similar parts require cleaning at periods of 
fourteen days. At the same time, when the lubrication is not 
excessive, and even when the gas is not well cleaned, an internal 
cleaning of the engine every two to three months is sufficient. 

The parts before the cylinder require for cleaning on an 
average from six to twenty hours, according to the size and 
build of the engine and the number of men employed, and the 
internal cleaning requires from two to eight days. 

The quantity of water used for cooling the cylinders and pistons 
averages 8-8 to 11 gallons per hour and per effective horse-power, 
of which 2-2 to 2-6 gallons are for the pistons. The consumption 
of oil in most plants is reckoned at 1 to 1-25 grammes per hour 
per effective horse-power. The consumption of gas has not yet 
been sufficiently tested to compare the various systems. 

According to trials made at ironworks, the heat employed by 
the engines varies from 2200 to 3300 calories per hour and per 
effective horse-power. Most ironworks are at present not yet ina 
position to determine the consumption of gas in their engines, and 
content themselves with testing the exhaust gases, and thereby 
determining the completeness of the combustion in the motor. 
From the answers received from the collieries, engines using coke- 
oven gas require cleaning after similar periods to those using 
blast-furnace gas. Generally speaking, however, at present the 
collieries have not sufficient experience to answer this and other 
questions authoritatively. The traces of tar in coke-oven gas, 
which are difficalt to remove and to burn, probably necessitate 
more frequent internal cleaning; and above all, the piston rings, 
stuffing-boxes, oil holes, and other similar parts require greater 
attention. 

(To be continued.) 








TvotinG BatHs.—The ceremony of laying the foundation stone 
of the new Tooting Baths for the Wandsworth Borough Council 
took place on Saturday, the 28th inst. The architect is Mr. 
Henry Druery, M.S.A., and the consulting engineer, Mr. E. R. 
Dolby, M. Inst. C.E., and the cost of the scheme will be about 
£6250. The accommodation consists of eight first-class spray and 
twelve second-class spray baths for men, and eight second-class 
slipper baths for women. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—The annual general meeting of the members of the 
North of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne, at 
two o'clock, on Saturday. August 4th. The following paper will 
be open for discussion :—‘‘ Education and Training of Engineers.” 
Report of a Committee appointed by the Council of the Institu- 
tion of Civil Engineers on November 24th, 1903. The following 
papers will be read or taken as read :—‘* An Appliance for Auto- 
matically Stopping and Restartiag Mine Wagons,” by Professor 
William Galloway ; ‘‘ Deposits in a Pitfall at Tanfield Lea, Tan- 
tobie, County Durham,” by Mr. J. A. Smythe. 

THE ScortisH Motor Car TRIALs.—We have received a copy 
of the official report by the Trial Committee on the trials for touring 
cars carried out under the auspices of the Scottish Automobile 
Club in June last. The highest number of marks possible is 1000. 
The maximum possible for reliability is 800. One mark is deducted 
for every minute or part of a minute during which a vehicle was at 
rest from start to conclusion of the trial, with the exception of 
compulsory stops and stops for traffic, or for tyre troubles—pro- 
vided the stops for such did not exceed one hour in the aggregate 
during the entire trial. Marks have also been deducted in respect 
of any shedding of passengers or assistance to a vehicle on hills or 
other portions of the route. At the restart each morning, twenty 
minutes—and after each compulsory luncheon stop, thirteen 
minutes—were allowed for replenishing and lubricating, and time 
was taken two minutes after permission to start the engine was 
given. One hundred marks have been allotted to the vehicle in 
each class making the best time in each hill-climbing test, and the 
others have been allotted a percentage equivalent to the respective 
relative performances, and the average of the marks so gained 
constitutes the marks for hill-climbing performances. One hundred 
marks have been allotted to the vehicle in each class showing the 
lowest fuel consumption per ton mile over the whole trial, and the 
others have been allotted a percentage equivalent to their respec- 
tive relative consumption per ton mile. The results so obtained 
constitute the marks for fuel consumption. A gold medal is 
awarded in each class to the vehicle obtaining the highest aggre- 
gate marks. The trial consisted of 671} miles, the bulk of which 
comprised highlands and mountainovs roads, the whole providing 
a test of the utmost severity. No marks have been allotted to any 
vehicle in respect of a hill climb during which passengers were shed 
or the vehicle required assistance. The hill-climbing tests were as 
follow :—First day, Birkhill; length, 5235ft. ; average gradient, 1 
in 17, varying from 1 in 14 to 1 in 23. Second day, Cairnwell ; 
length, 3678ft. ; average gradient, ] in 8-9, and comprising por- 
tions of lin 6 and 1in6-5, Third day, Bridge of Avon; length, 
2370ft. ; average gradient, 1 in 9-3, varying from 1 in 6 to 1 in 14. 
Fourth day, Trinafour; length, 4134ft.; average gradient, 1 in 
12-9, varying from 1 in 7-5to 1 in 25. The gold medals have 
been gained by, and are awarded to:—Class 1, vehicles the chassis 
price of which does not exceed £200: (1) 9-10 horse-power Swift, 
entered by the Swift Motor Company, Limited, Coventry, and 
driven by Mr. Raymond H. Every, which gained 995-5 marks, 
Class 2, vehicles the chassis price of which exceeds £200 but does 
not exceed £350: (2) 12-15 horse-power New Arrol-Johnston, 
entered by Mr. John Hunter, Bearsden, and driven by Mr. Ernest 
A. Rosenheim. which gained 964-8 marks. Class 3, vehicles the 
chassis price of which exceeds £350 but does not exceed £500: (3) 
12-16 horse-power Wilson-Pilcher, entered by Sir W. G. Arm- 
strong, Whitworth and Company, Limited, Newcastle-on-Tyne, 
and driven by Mr. Geo. H. T. Slaney, which gained 958-9 marks, 
Class 4, vehicles the chassis price of which exceeds £500 but does 
not exceed £650: (4) 20-32 horse-power Special Darracq, entered 
by the Kennedy Motor Company, Limited, Cathcart, and driven by 
Mr. Sidney Girling, which gained 975-3 marks. Class 5, vehicles the 
chassis price of which exceeds £650 : (5) 25-36 horse-power Brasier, 
entered by Mann and Overton’s, Limited, London, and driven by 
Mr. M. Ross Browne, which gained 977-6 marks. The Scottish 
Cup: For the vehicle showing the lowest fuel consumption per ton 
mile over the whole trial, has been gained by 10 horse-power 
Darraeq, entered by the Kennedy Motor Company, Limited, Cath- 
cart, and driven by Mr. Andrew Brown, with a consumption of 
=" gallons per ton mile, equal to 41-7 ton miles per gallon of 
uel, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Ironworkers’ Wages. 

Wuat is practically the first accountants’ return under 
the new sliding scale arrangement of the Midland Iron Trade 
Wages Board has been issued this week. It declares that the net 
average selling price obtained at the mills and forges during May 
and June was £6 18s. 7d. per ton. This is only 4d. per ton 
increase on the figures for April and May, and consequently there 
will be noalteration in wages. These will remain as now, 9s. per ton 
for puddling, and millmen in proportion. The present return, too, 
is the first ascertainment in which the new premium of 2s. per ton, 
instead of 1s. 6d. per ton as allowed under the old scale, takes 
effect. The sales of seventeen firms also, instead of twelve, under 
the old conditions, now enter into the net average. It is interest- 
ing to note the realised average of the several descriptions of iron 
included in the total, and the make under the several heads. 
Bars come out at an average price of £6 18s. 7d. per tov, and the 
make 24,280 tons. Hoops, strip, and miscellaneous figure for 
£6 15s. 1}d., with a make of 8450 tons. Plates and sheets give a 
net average of £7 10s. 8-80d., and 1900 tons tonnage, and for 
angles and tees the price is £7 4s. 6-80d., and the tonnage 830 
tons. The aggregate make of all classes will be found to be 
35,490 tons, which is slightly in excess of two months ago. 


Iron Trade Improvement. 

There is a distinct improvement in the iron trade this 
week. Incited probably most by the revival in Cleveland and the 
West of Scotland, business on Birmingham Exchange is consider- 
ably brighter, and pig iron especially is improving. New orders 
for supplies are being placed much more freely, and prices for all 
descriptions of part-mine pig iron have got up ls. to 1s. 6d., and 
in some cases even 2s. per ton. Northampton forge pigs have 
increased to 47s. and 49s., Derbyshire forge iron 48s. to 50s., and 
South Staffordshire part-mine makers, who were recently asking 
48s., now ask 49s. to 49s. 6d. per ton. All-mine irons are not yét 
much affected by the rise, and Staffordshire sorts remain at 60s. 
for ordinary and 80s. to 85s. for best. Cinder—common—iron is 
46s. 6d. to 47s. 6d. and on to 48s. nom. 


Manufactured Iron. 

Manufactured iron is steadier and healthier than it was, 
but at present there are no quotable alterations in prices. Marked 
bars are £8 10s. ; second grade bars, £7 10s.; special qualities of 
marked iron, £6 10s. to £6 15s.; and common bars, £6 5s. per ton. 
Hoop iron is unaltered at £6 15s.; tube strip, £6 12s. 6d. to £6 15s. ; 
and rivet iron, £7 15s. Makers of gas strip are talking about 
increasing the price; but the advisability of this proposition is 
not quite borne out by current transactions. Hoop iron meets 
with a moderate sale. The sheet trade continues very brisk, and 
galvanisers report a lot of work on hand. They decline to shade 
quotations, which continue at £12 10s. to £12 12s. 6d., on to 
£12 15s. This last price is 5s. above the Association standard, 
which argues a most excellent demand. Black sheets are firm at 
a minimum of £8 for doubles, and £8 12s, 6d. trebles. 


Staffordshire Iron Trade and Canals. 


Mr. Geo. Hatton, managing director of the Earl of 
Dudley’s Round Oak Iron and Steel Works, Brierly Hill, speaking 
as the mouthpiece of the South Staffordshire Ironmasters’ Associa- 
tion, states that the South Staffordshire district contains an 
abundant quantity of cheap fuel comparatively near the surface, 
and the area of the existing coalfield is at the present time being 
considerably extended. The Staffordshire blast furnaces are also 
within a comparatively short distance of the cheap iron ores of 
Northamptonshire. Provided some means for conveying the 
Northampton ores to Staffordshire at a cheaper cost than is now 
possible by railway was available, iron and steel could still be made 
in this district as cheaply as anywhere in the world. The chief 
disability under which the district suffers is, Mr. Hatton declares, 
the high and prohibitive cost of getting its heavy manufactures to 
the ports. With improved waterways the present cost of carriage 
could be enormously reduced. The time occupied in getting from 
the district to the ports need not, Mr. Hatton believes, exceed 
that now taken by the railway companies. This last assurance is 
especially remarkable, and seems to remove the chief objection 
which many ironmasters have hitherto had to the wisdom of canal 
nationalisation. 


New Sewage Disposal Works. 

Colonel W. R. Slacke has held an inquiry this week at 
Oldbury, near Birmingham, into an application by the District 
Council to borrow £35,300—repayment spread over thirty years 
—for improvement and extension of their sewage disposal works, 
Professor Frankland gave evidence that the Oldbury sewage was 
unique in the whole of the kingdom. A large proportion was 
made up of chemical trade waste, which must be dealt with upon 
speciallines, Experiments had been madesince 1903, and the present 
system was considered the best. Messrs. Chance and Hunt, of 
Oldbury, have spent over £10,000 in experiments without solving 
the problem. They bad now arranged to pay the Council a fixed 
sum annually for dealing with the waste for them. It would be 
about three years before the whole of the proposed works were 
completed. Mr. Sandford Fawcett has sat to inquire into the 
scheme of the Tamworth Corporation, North Staffordshire, to 
borrow £20,000 for new disposal and other works, and the District 
Council £30,000. The two authorities are undertaking joint dis- 
posal works, other portions of the complete scheme being carried 
out by the respective engineers. A Provisional Order has already 
been obtained for the acquisition of a site for the pumping station 
and outfall works, 


Motor Car Commissioners’ Report. 

The opinion of engineers in Birmingham engaged in the 
motor car manufacturing trade is mostly favourable to the report 
of the Motor Car Commissioners. The abolition of the speed limit 
meets with the universal approval of the local motor car manufac- 
turers. They state that this section of the Act is of no use now, 
‘*for everybody exceeds the twenty-tmile limit, and police traps 
are pretty well known.” It is suggested that it would be well if 
we adopted the French law and placed a board at the entrance of 
every village stating the speed allowed, with no speed limit outside 
the villages except at dangerous corners. The speed through 
villages should be about ten miles an hour, ‘but in the open let 
the speed be optional.” As to the dust nuisance, a general system 
of tarring roads would be of great use, and under the new proposed 
scheme of taxation the high cost attaching to this system would, 
perhaps, be a less insuperable obstacle than now. For road repairs 
the average motorist would, it is suggested, be very possibly 
prepared to pay from 7s. 6d. to 30s., according to the size of the 
car, eliminating the carriage tax. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, August 2nd, 
A Better Outlook. 

THE attendance on the Manchester Iron Exchange on 
Tuesday was by no means large. There was a pre-holiday feeling 
accentuated by the closing down of various works, cotton and 
otherwise, in East Lancashire, but notwithstanding all these 
apparently adverse influences, a more hopeful tone prevailed than 





has been the case for some time past. This was very marked jn 
pigiron. Even the “derelict of the iron trade,” as Derbyshire was 
styled to the writer only a week or two ago, had, in the face of 
better inquiry, taken a turn for the better. Makers, it was 
reported, were sold fairly well, and were against committing them. 
selves further to any great extent. Under the influence of a smart 
run in the Staffordshire district prices for this class firmed up 
somewhat. Lancashire showed no change, and the higher prices 
noted for Scotch were fully maintained. Middlesbrough continues 
in request, but was the turn dearer, heavy shipments having had 
a stiffening effect. Hematites showed little or no change, Forge 
iron, East Coast, was the turn dearer, but there was no change to 
record in Lancashire. 


Finished Iron. 
There is again no change to note. Demand continues 
steady, though bars are rather an uncertain factor. 


Steel and Steel Products. 
* There is no lack of orders in this department. Avyents 
were not at all anxious. Plates and billets were firm. Bars rather 
quiet. There continues a good demand for constructional steel, 


Manufactured Copper. 
The continued increase in the price of raw copper caused 
an advance in sheets of £2 per ton. Tubes, both brass and copper, 
appear to be the turn dearer. Sheet lead quiet and unchanged, 


. Quotations. 

Pig iron: Lancashire No, 3 foundry, 61s. ; Lincolnshire, 
56s. {o 56s. 6d. ; Derbyshire, 57s. ; Staffordshire, 55s. ; Middles- 
brough, open brands, 59s. 10d. to 60s. 4d. Scotch: Gartsherrie, 
64s. ; Glengarnock, 61s. 6d. to 62s.; Eglinton, 61s. to 61s, 64d, : 
Dalmellington, 61s. 64., delivered Manchester. West Coast 
hematite, 65s. 6d., f.o.t. ; East Coast ditto, 65s. 6d. to 66s., f.o.t, 
Scotch, delivered Heysham: Gartsherrie, 62s. ; Glengarnock, 
59s. 6d. to 60s. ; Eglinton, 59s. to 59s. 6d. ; Dalmellington, 59s. 6d, 
Delivered Preston: Gartsherrie, 63s. ; Glengarnock, 60s. 6d. to 
bls. ; Eglinton, 60s. to 60s. 6d. ; Dalmellington, 60s. 6a, 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d, 
to £8 12s. 6d. Steel: Bars, £7 5s.; hoops, £7 17s. 6d.; boiler 
plates, official, £8 12s. 6d.; plates for tank, girder, and bridge 
work, £7 7s. 6d. to £7 12s. 62.; English billets, £5 5s. to £5 10s,; 
sheets, £8 17s. 6d. Copper: sheets, £96 per ton ; seamless copper 
tubes, 114d. to 11fd.; seamless brass tubes, 9d.; brazed ditto, 10}d, 
to 10#d.; rolled brass, 8$d.; brass wire, 8}d. to 84d.; brass sheets, 
9d. per pound. Sheet lead, £19 15s. per ton. 


Lancashire Ccal Trade. 

The stagnation continues in the coal trade. On the coal 
Exchange on Tuesday the representative of an important firm said, 
‘they were giving stuff away.” It is certain that in all depart- 
ments there is aquiet feeling, and prices all round must be regarded 
as nominal, although there is no change to record in the official 
rates, 

3ARROW-IN-FURNESS, August 2nd, 


Hematites, 

A steadier tone is shown in the hematite iron trade, 
although it is more traceable to the forward business held by 
makers than to any new orders recently placed. The fact is that 
business is slow, and users are not likely to require large 
deliveries of iron for a long time to come. There are thirty- 
five furnaces in blast, and warrant stocks show only a trifling 
increase on last week, now standing at 73,219 tons. Makers 
hold comparatively few stocks. There is some talk of two or 
three furnaces going out of blast in North Lancashire, and 
others in West Cumberland, but the consumption of iron in the 
latter district is greater than in the Furness neighbourhood, 
as the steel works there are in full swing, while in Barrow the 
mills are still standing idle, with the consequence that there 
are some 4000 or 5000 extra tons of pig iron thrown on to the 
open market. Mixed Bessemer numbers are at 65s. per ton 
net f.o.b., and warrant iron sellers quote 64s. 14d. net cash at 
a month, buyers 3d. less. A good demand exists for ferro 
manganese. Inquiries for spiegeleisen are fewer, and the busi 
ness doing in forge and foundry iron is limited to a very small 
number of transactions. Some hopes are entertained that the 
charcoal furnace at Blackbarrow, and perhaps another one at 
Newlands, will be put in operation at an early date. There is 
a good demand for coal blast charcoal iron, and it would pay 
to keep the furnaces regularly going if they could get a suftici 
ency of fuel. The demand for iron ore is easier, and users 
expect a quieter time, but there is the prospect that the 
demand will fall off, more particularly for foreign sorts, which 
are at 19s. per ton, rather than for native classes, which sell at 
14s, 6d. to 15s, per ton net at mines, 


Steel. 

It is anticipated that the steel mills at Barrow will resume 
operations next week, but the orders booked during the past fort 
night have been few and inextensive, and it is thought likely that 
the trade will remain quiet for some months, unless a reduction in 
prices leads, as is expected, to an increase in thedemand. Heavy 
rails are at £6 2s. 6d. per ton, and ship platesare at £7 2s. 6d. The 
local demand for the latter is quiet, although it has been expected 
to be brisk for some time past. Merchant steel is exceedingly 
quiet, 


Shipbuilding and Engineering. 

There is nothing new to report in either of these branches 
of trade, except that Vickers, Sons and Maxim are increasing their 
gun-mounting department by the addition of a large space of 
ground to their already ponderous establishment. 


Shipping and Coal. 

Shipping has been busy of late, and for several weeks past 
there have been increases on the corresponding weeks of the 
previous year. The aggregate shipments this year have reached 
462,886 tons, being a decrease of 13,492 tons on the corresponding 
period of last year. Coal and coke depressed, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

As is usual at this season of the year, the call for house 
coal is very limited, and is likely to continue in this condition until 
the close of August. Coalowners, however, have small cause for 
complaint. The summer was an exceptionally short one, an 
domestic fuel commanded prices almost equal to winter rates inte 
June, At present, in order to keep wagons moving, a large ton: 
nage of secondary qualities of house fuel is forwarded to various 
markets and sold at cutting figures. To London, and the southern 
and eastern counties markets, only a moderate weight of coal is 
being sent. Silkstone coal, in the higher qualities, being in 
limited supply, makes from 10s. 9d. to 11s. per ton, secondary 
descriptions fetching 9s, to 9s. 3d. per ton. Barnsley thick seam 
house coal, which is most largely used, is at 9s, to 9s. 3d. per ton, 
but good seconds can be had at about 2s. less money at the pits. 
Household nuts, in the better sorts, fetch from 7s. 6d to 8s. per 
ton at the pits in owners’ wagons. 


Steam and Gas Coal. 
South Yorkshire hards are being consigned in very large 
weights to Hull, for shipment to the Baltic ports, more especially 
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to Russia and Sweden, and for the requirements of the Humber 
fishing fleets. ‘The deliveries on account of the railway companies 
continue to be heavy at all the coaling stations, the railway rate, 
gs, 6d. per ton, governing the shipment prices, as a rule. The 
weight used by the works is well maintained, and, indeed, is 
increasing in several quarters. At Grimsby, the Derbyshire coal- 
owners are finding Yorkshire competition getting keener. For 
steam nuts, which can be had at 7s. to 7s. 6d. per ton in owners’ 
wagons at the pits, the demand is brisk. Gas coal is quiet, but 
several contracts have been booked for this season. Considerable 
quantities are being sent from Hull to continental markets, and a 
good trade is doing from that port with South America. In the 
foreign business Yorkshire, Derbyshire, Notts, and Leicestershire 
participate, successfully competing with north-country coal from 
Durham, 


Coking Slack, Smudge, and Coke. 

There is not likely to be any weakening in the demand 
for coking slack and smudge, the needs of the many local patent 
coke ovens being constantly increasing. Prices remain at 4s, 3d. 
to 4s. 6d. per ton at the pits. Lancashire, West Yorkshire, and 
similar centres of consumption, take heavy consignments of 
ordinary engine fuel, which fetches from 3s. 6d. to 4s. per ton. 
In coke the output, already large, is being augmented by the new 
ovens constantly being oe The output, for the most part, 
goes to Derbyshire, North Lincolnshire, Leicestershire, and other 
iron smelting localities. Good ordinary smelting coke is at about 
lls. per ton ; washed samples, 12s, per ton. 


Iron and Steel. 

The iron market shows no change from last advices, 
except that the symptoms are somewhat more encouraging, though 
little business is reported at current quotations. Hematites, West 
Coast, are at 74s. to 75s. per ton; East Coast, 71s. 6d. to 72s. 6d. 
per ton. The shipments of East Coast hematites are very large, 
especially for Germany and America, and values are consequently 
maintained without difficulty. In Lincolnshire irons prices remain 
as given for the last fortnight; Lincolnshire No. 3 foundry, 54s. 
per ton; Lincolnshire No. 4 forge, 51s. per ton ; Lincolnshire 
No. 5, mottled, white, and basic, 55s. per ton; bars, £7 10s. ; 
sheets, £8 10s. to £8 15s, 


The Heavy Industries. 

All our large establishments in the iron and steel trades 
are very busy in marine, railway, engineering, and similar depart- 
ments. Good work is being done in crank shafts, turbine drums, 
propeller blades, and large castings and forgings generally. 
Another very large turbine drum, for the Lusitania, has been 
despatched over the Moors to the Manchester Ship Canal, from 
thence to be sent to the Clyde. In railway material the demand 
is chiefly on foreign and colonial account, the Indian and South 
American requirements being the most important. The British 
railway companies, though finding a little more work than they 
did earlier in the year, are not ordering in anything like the 
quantities expected by manufacturers. Wagon builders and 
repairers are doing fully an average business. There is a brisk 
demand for boiler plates, in which one local company is excep- 
tionally busy. Tramway material is also being largely produced, 
while the requirements of the motor industry, more especially in 
steel rolled to special sizes and shapes, and in specialities for the 
manufacture generally, are daily increasing and finding good em- 
ployment. Lathes and other engineers’ tools and machinery con- 
tinue to be freely called for, and most of the engineering houses 
are benefiting by the improved business both in the home and 
foreign markets. 


Silver, Plating, and Cutlery Trades. 

The animation generally prevailing in the heavy indus- 
tries cannot be said to have extended to the lighter trades. In 
silver wares, the business done by some of the principal establish- 
ments during the first half of this year was not so good as in the 
tirst six months of the previous year, the high price of silver no 
doubt operating against the demand, which was diverted towards 
the superior grades of plated productions. Now, however, there 
seems to be an improvement both in the silver and electro-plating 
trades, and it is expected that the market will be even more pro- 
ductive as the season advances. Although several cutlery firms 
report that orders are coming forward rather more freely, employ- 
ment is not so regular or so full as could be wished. Considerable 
business is being done at present in special productions for prizes 
at sports, agricultural shows, and similar events. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE holidays at home and abroad continue to interfere 
with trade, and there is only a small amount of buying, but 
the tone of business is cheerful and sanguine, for it is expected 
that the autumn demand, which will set in during the latter part 
of the month, will be a very active one. For the next three weeks, 
however, a quiet time is looked for, but producers can afford to 
wait, as they are well off for orders which take up all they can 
produce. They are better off in the way of prices than they were 
last year at this time ; then they accepted 45s, per ton, where now 
they are securing 51s, 6d. It is believed that the deliveries in the 
.utumn will be as large as they were in the spring. No. 1 Cleve- 
land G.M.B. pig iron is at 53s.; No. 3 at 51s. 6d.; No. 4 foundry 
at 50s. 6d.; No. 4 forge at 49s. 6d.; mottled at 49s. 3d.; and white 
at 49s., all for early delivery, and there is some shortage in the 
supply of the lower qualities. 


Hematite Pig Iron. 

Business is reported somewhat more active than for 
several weeks, and traders regard the future as encouraging, there 
being more doing in some branches which are consumers of steel, 
and the producers of this are buying hematite iron rather more 
freely. But no advance in prices has yet been made, and mixed 
numbers can be got both from makers and second hands at 64s. 9d. 
per ton, but there is not much hematite held by merchants at 
present. No, 4is at 62s. Rubio ore is firm at 19s, 6d. per ton 
c.i.f. Tees, which the consumers say is more than they can afford 
to give, 


Stock of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public stores 
has continued to decline all the month of July, but the reduction 
has not been so large as it was in April, May, and June. In April 
the decline was 25,938 tons; in May, 30,816 tons; in June, 
28,526 tons; and in July only 17,978 tons, but a smaller decrease 
was generally expected for last month. The stock of Cleveland 
iron held at the close of July was 623,393 tons, and consisted of 
598,930 tons of No. 3 ; and 24,463 tons of other iron deliverable as 
standard. Neither Cleveland forge iron nor East Coast hematite 
iron are now held by Messrs Connal and Co., the last of the forge 
having been delivered out in the early part of July. 


Exports of Pig Iron. 

The shipments of pig iron from the Cleveland district 
were excellent in July, but, as was expected, they fell short of the 
quantities reported in May and June, though they were only 
10,185 tons, or 7 per cent., less than in June. They reached 
182,878 tons, and that is the largest July return ever made, the 
next best return for that month being 121,840 tons in 1899. Only 
four times in the history of the trade has a July return exceeded 
100,000 tons, and the average July shipment over the last ten 











Hematite Iron. 
There is now a brisker demand for this class of iron, and 


years has been 93,778 tons, so that last month’s exports exceeded | 
the average by 39,100 tons, or 414 per cent. As compared with | 
July last year the improvement was 47,620 tons, or nearly 56 per | rather more business is being done both in Cumberland and Scotch 
cent.; and as compared with July, 1904, it was 61,134 tons, or 85 | iron. Cumberland warrants are quoted from 64s. to 64s. 6d. per 
rs cent. ‘Trade with Germany was well maintained, 51,773 tons | ton for cash, and 65s. one month. Merchants quote Scotch hema- 
ing taken, as compared with 10,539 tons in July, 1905, and thus | tite 67s. 6d. for delivery at the West of Scotland steel works, and 
more than a third of the pig iron shipped from Cleveland went to | the deliveries are again on an extensive scale. There are 45 
Germany, and that country is once more Cleveland’s best customer, | furnaces muking hematite pigs in Scotland at present, compared 
jorge rainy. al eo pone li can Paw ge | with 41 at this time last year, and the impression is that the 
‘ 2 so b ade rance an ium, but a con- is li i 
siderable falling off is reported to Italy--from 14,377 tons in July SS ee eae ee 


last year to 4600 tons last month. Output and Stock of Iron. 
| 


Seven Months’ Pig Iron Shipments. Pe x. The output pen em which slackened off during the 
Tide veer, co Gia’ Ghee me Peree h idl holidays, is again assuming full proportions. There are 88 furnaces 
BS YORE, SO 18k, Sevave VOnS OF pig won have | in blast in Scotland, compared with 79 at this time last year, and 
exported from the Cleveland district, that being much in excess of | of the total 45 are producing hematite, 37 ordinary and 6 basic 
any previous year, the near approach being 799,604 tons in 1899, | ; Stocks of pig iron in Glasgow warrant stores have not been 
and, as compared with last year, there was an increase of 284,938 | much affected, a small decrease having occurred in the last few 
tons, or 52 sd cent. In German y 251,816 tons have been sent, | gays, They now consist of 11,671 tons ordinary warrant iron, 
against 85,825 tons last year ; to Scotland 244,393 tons; and to | and 6650 tons standard foundry pigs, the price of the latter being 
Italy 57,527 tons. To Franceand Belgium the tonnages forwarded | 59. 10d, per ton 
have been almost the best on record. ; 
Prices of Scotch Makers’ Iron. 


| There has been very little change since last week in the 
, , agate | prices of Scotch makers’ pig iron. G.M.B., No. 1, is quoted at 
tions of improving in more than one department, and producers, | Glasgow 58s.; No. 3, 56s.; Monkland, No. 1, 59s. ; No. 3, 57s.; 
therefore, maintain their quotations, as, generally, they can afford | Clyde, No. t 6la:« Ra: & bea - Gastonia. Na. 1, 65s.; No. 3, 
to wait, being well a with contracts. There would be no | ¢93- ‘Calder, No. 1, 65s. 6d.: No. 3, 60s. 6d.: Summerlee, 
difficulty in keeping the works fully going if delays did not occur | No.1. 67s,: No. 3, 6ls.; Langloan Na 1. G@e: Bo 3 63s.; 
in the sending in of the specifications. The rail manufacturers are | Coltness. No. 1, 73s.: No. 3, 6ls.:. Glengarnock at Ardrossan, 
the most actively employed, and continue to quote £6 5s. to| No 1. 65s.: No. 3, 60s.: Eglinton at Ardrossan or Troon, No. 1, 
£6 7s. 6d. net f.o.b. for heavy steel rails. But the demand is | g9.\. No, 3, 57s. 6d.; Dalmellington at Ayr, No. 1, 61s. 6d.; 
rather quiet for fish-plates, chairs, and sleepers, and the fish-plate | No.’ 3 56s, 6d.: Shotts at Leith, No. 1, 66s.; No. 3, 61s.; 
mill at Eston was laid off for a few days for lack of orders, Iron Casson at Grangemouth No. 1 66s. 6d.: No. 3 61s. 6d. per 
bars are in somewhat better request at £7 5s., less 24 per cent. In | ton ; , : , 

galvanised and corrugated sheets there is a more active business, | ‘ 

as there is also for hoops and strips, 


Manufactured Iron and Steel. 
The demand is quiet in most branches, but shows indica- 


Exports and Imports of Pig Iron. 


The shipments of pig iron from Scottish ports in the past 
week reached 9778 tons, compared with 6096 in the corresponding 
week of last year, showing an increase of 3682 tons. The large 
increase in the ship:nents is due to arrears resulting from the holi- 
days, but it is of interest to note at the same time that there is an 
increase of 5290 tons in the total shipments since the beginning of 
the year, which amount to 173,894 tons. The arrivals of Middles- 
brough pigs at Grangemouth amounted to 12,124 tons, against 
6128 in the corresponding week, showing an increase of 5996 
tons. 


Finished Iron and Steel. 

Work has been general this week in the iron and steei 
industries, although there have been cases where operations had 
to be still further deferred owing to the execution of heavy repairs. 
The fresh business reported so far appears to be mainly on home 
account. The requirements of the shipbuilders will afford a large 
amount of work to the steel makers for a considerable time. 
Makers of finished iron have good orders in course of execution. 


! 
| 
| 
Wages and Realised Prices in Manufactured Iron. | 
The usual two-monthly return of deliveries and prices of | 
manufactured iron in the North-East of England has been pre- | 
sented to the Board of Conciliation and Arbitration for May-June, | 
and, though it does not give the men any advance of wages for | 
August and September, it shows that there have been better prices | 
realised. The average price was £6 10s. 4-35d., and that was 
ls, 2-97d. per ton better than was reported for the previous two 
months, another 2s. 2d. being required to justify an advance. | 
The rate for puddling is 8s. 6d. per ton, against 8s. at the com- 
mencement of the year, and this is the highest rate that has been 
reported since the early part of 1902. Not since July-August, 
1901, has so good an average price been realised as that of May- 
June. In that two months the average realised price of iron rails | 
was £6 4s, 2-23d. per ton (8s. 1d. increase), of plates £6 4s. 8-09d. | 
(4s, 4d. increase), bars £6 9s, 8-63d. (increase 3d.), and angles 
t7 1s. 1-06d. (increase 1s. 2d.). Realised prices this year have 
increased 6s. 9d. per ton, but quoted prices have been stationary, | 
and since the close of 1904, when the minimum rate of the current | 
decade was reported, there has been an improvement in the 


" ; Shipbuilding and Engineering. 
realised price of about 14s. per ton. 


During July the Scottish shipbuilders launched new 
| vessels with a tonnage of 31,038, against 22,124 in the same month 
of last year. Of the total, 30,128 tons were launched on the Clyde. 
sins Sse The output of the Scottish yards for the seven months amounts to 
shipbuilders, who are finding orders come forward more freely | 39) 597 tons compared with 281,984 in the corresponding period 
than for some months. The conclusion of the new Australian mail | 6¢ jast vear and 235,512 in 1904. The new tonnage placed during 
contract by a syndicate which includes Armstrongs, Vickers, and | the month is about 47,000 tons, and nearly the whole of it consists 
Beardmore’s, with Sir James Laing, has a good effect, because ten | o¢ passenger and cargo slemaens hardly any purely “tramp” 
new steamers of 8000 tons each will have to be acquired, and will | vessels being contracted for at present. The largest vessel included 
most probably be built in this district. Sir James Laing and | jy the totalis one of 10,000 tons—a twin-screw steamer—to be con- 
Sons, Sunderland, have secured an order for three 5000-ton | structed for the ‘Atlas Vane Marine engineers have a large share 
steamers for the Italian emigrant service, and there are rumours | o¢ the work involved, and are generally quite busy. 
of other orders being booked locally. At a meeting of the ‘ - _ 
directors of Messrs. Richardsons, Westgarth and Co., Limited, | The Coal Trade. - 

The past week’s shipments of coal from Scottish ports 


at West Hartlepool, on Monday, the vacancies caused by the 
deaths of Sir Thomas Richardson and Mr. William Allan were | ,. 236.998 tons 1 with 183.544 tons in the preceding 
filled by the election of Mr. Thomas Richardson and Mr. Marma- pn ap em Oee toes i tae peroratsec posses of lost rte 
duke Furness. During the past seven months the shipments have aggregated 
7,651,082 tons, which is 868,734 tons more than in the correspond- 
ing period of last year. The household and manufacturing branches 
of the trade are well employed, and there is no material change in 
prices, 


Shipbuilding and Engineering. 
There is undoubtedly a rather brighter outlook for the 


The Tees Bridge Scheme. 

The Ferry Sub-committee of the Middlesbrough Corpora- 
tion having considered the report of Mr. Pain, the expert called 
in to advise as to the best method of improving the facilities for | 
crossing the river Tees, have decided to recommend the Council to | 
have borings taken with a view to ascertain what depth of founda- | 
tion would be required for a transporter bridge. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Colliers Demand an Advance of Wages. 


For some little time a discussion has been proceeding 
amongst the colliers in respect of a suggested advance of wages. 
The men contend that the present prices justify an advance, though 
not so apparent to outsiders, but now a demand for 5 per cent. has 
been formulated, and will duly come before the Conciliation Board 
on August 10th. 


State of the Coal Trade. 

After some period of slackness in trade, better signs are 
now visible. The droop in prices seemed at one time setting in, 
and when best steam was purchasable at 14s, 6d., fears were enter- 
tained of lower rates. From this there are now indications of 
improvement, and business on ‘Change, Cardiff, mid-week, was 
more animated, though the holiday character is still pronounced, 
and shippers are more intent upon their destination for the season’s 
| relaxation than upon quotations and freights. Inquiries for 
delivery in 1907, and actual placing of business, give strong assur- 
ance af afuture healthy trade. A few days ago the Chemin de fer 
de l'Ouest Railway placed an order with the Cambrian Collieries for 
the supply over 1907 of 104,000 tons best smalls. The Egyptian State 
Railways are also asking for tenders for a supply next year. This 
is expected to be 100,000 tons over the quantity for current year, 
aggregating 310,000 metric tons coal, to be colliery screened, and 
delivered at Alexandria in monthly quantities as arranged. Italian 
requirements continue to bulk largely. The State Railways are now 
asking for tenders for 25,000 tons patent fuel, over three months, Mon- 
mouthshire. Work has been resumed at the Risca and Llanhilleth 
collieries, with the result of largely improved supplies and a slight 
| droop in price. This week best are quoted at Newport, Mon., at 
| 13s. 3d. Others vary from the Western Valleys at 12s. 6d. to 13s., 
and Eastern Valleys as low as 11s. 6d. to 12s, 


The Smoke Nuisance at Middlesbrough. 

The Sanitary Committee has resolved to limit the time 
allowed for the emission of dense smoke to five minutes instead of 
fifteen. Middlesbrough suffers very much from the smoke that is 
thrown into the atmosphere by the many works’ chimneys that 
almost encircle the town. One of the firms threaten to close 
down their works. Recently Messrs. Bolckow, Vaughan and Co. 
spent £8500 in endeavouring to improve matters at their works, 
and with very little result, 


The Coal and Coke Trades. 


The coal trade is very good indeed; most collieries are 
well supplied with orders for execution over the autumn, and 
there is not much coal available for sale for early delivery. There | 
is a brisk inquiry, and altogether the outlook is very encouraging. 
Gas coals have been put up 3d. per ton, and 10s. 9d. to Ils. is 
asked for best, with seconds at 9s. 8d. Coking coals are now 
quoted 10s. 6d. to 10s. 9d. for prompt shipment. Coke is at 17s. 
per ton delivered on Teesside for furnace purposes, and 18s. to 
18s. 6d. is paid for foundry coke. The Durham Conciliation 
Board on Wednesday decided to give the miners 2} per cent. 
advance, chiefly as a result of the French strike, the effects of 
which were felt in the last quarter. 











NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


General State of Trade. 

BUSINESS in the Glasgow district is gradually returning to 
its usual proportions after the annual trade holidays ; but other 
districts are now on holiday, and general working arrangements 
will continue somewhat unsettled during the next two or three 
weeks. The outlook as a whole is fairly encouraging. Private 
and public reports from America and the Continent are of a favour- 
able character, indicating that work is so good abroad that our 
manufacturers will not likely have tu encounter serious competition 
in the immediate future. 


The Warrant Market. 


A fair business has been done in pig iron warrants, and 
the demand is likely to be rather more steady. In the last few 
days numerous purchases have been made to meet commitments 
that were entered into some time ago, and it is admitted that 
it is largely owing to these that prices showed a decided rising 
tendency. Now that these speculative transactions are met, it is 
possible that the tendency of the market may not be quite so 
strong. Much will depend on the requirements of the home trade, 
the extent of which are, so far, not quite apparent. Businesshas been 
done in Cleveland warrants at 51s. 6d. per ton and up to 51s. 84d. 
for cash, and at 51s. to 51s, 3d, one month, Scotch warrants being 
nominally 56s, 6d, per ton, 


Latest Coal Quotations, 

At Cardiff, mid-week, the following prices were quoted on 
‘Change :—Best steam, 14s, 9d. to 15s. 3d. est Admiralty selec- 
tions were quoted firmly at 15s. 3d., though it was stated amongst 
members that middlemen were open to sell at 3d. and even 6d. 
less ; best seconds, 14s. 3d. to 14s. 6d.; seconds, 13s. 6d. to 14s. ; 
drys, 12s. 6d. to 13s.; best washed nuts, 12s. to 12s. 6d. ; seconds, 
lls. 6d. to 12s.; best washed peas, lls. to lls. 3d.; seconds, 
10s. 6d. to 10s. 9d.; best smalls, 9s. to 9s. 3d.; best ordinaries, 
8s. 9d. to 9s.; seconds, 8s. 3d. to 8s. 6d. ; other kinds, 7s. 9d. to 
| 8s. Monmouthshire semi-bituminous: Best, 13s. 9d. to 14s. 3d. ; 
| best ordinaries, 12s. 9d. to 13s. 6d.; seconds, 11s. 9d. to 12s. 6d. 
| House coals: Best, lis. 3d. to 15s. 6d.; best ordinaries, 14s. to 
| 14s, 6d. ; seconds and other kinds, 1ls. to 13s. No. 3 Rhondda, 
| 15s. ; brush, 13s.; smalls, 10s. 9d. to 11s, No. 2 Rhondda, 10s. 9d. 
to lls. ; through, 9s. to 9s. 3d. ; smalls, 8s. to 8s. 6d. Patent fuel, 
16s. to 16s. 6d. Coke, 17s. to 25s., according to description and 
quality, furnace varieties being at 17s. to 17s. 6d. Pitwood, 19s, 6d. 
to 19s. 94, At Swansea, mid-week, the tendency of prices was 
slightly downwards, Large coal indicated this more strongly than 
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small, but it is expected that, as tonnage is coming in freely, 


tigures will stiffen. Large steam is quoted from 14s. td., and small 
from 8s, to 9s. No. 3 Rhondda, 15s.; small, 10s. Patent fuel, 
including tax, 12s. 6d. to 13s, 


Anthracite Coal Prices. 

On ‘Change, Swansea, a degree of uncertainty prevails 
consequent upon possible action by the anthracite colliers, and 
until this has cleared away trade will be unsteady. Latest quota- 
tions are:—For hand-picked malting, large, 19s. to 20s.; second 
malting, 17s. 6d. to 18s.; red vein, 9s. to 9s. 3d.; Swansea Valley 
big vein, 12s. 9d. to 13s. 3d.; machine-made cobbles, 17s. to 
18s, 6d.; nuts, 18s, to 19s.; peas, 11s, 6d, to 12s.; rubbly culm, 
os, Yd. to 6s.; duff, 4s. 6d. to 4s. 9d. 


Swansea Trade. 

Last week yieided a satisfactory condition. As compared 
with the totals of the previous week, imports and exports showed 
aa increase of 55,000 tons. 
promises well. France last week took 45,000 tons of coal. Ship- 
ments to Germany, Holland, and Belgium, are strong. 


Port Talbot Trade. 

After some little depression business is becoming more 
animated. Shipping returns show an increase of 3982 tons over 
the previ eek. The items are of interest: Coal to foreign 
destinatic .578 tons ; coke, 954 tons ; coal to coastwise ports, 
2976 tons , slates, 263 tons ; patent fuel, 5123 tons ; 1000 tons 
of pitwood came from Ireland during the week. 


Llanelly Trade. 

Leading items of note in the district are a fair degree of 
trade opening out for steel bars with the Midlands, and some little 
improvement in the coal trade. Several of the anthracite collieries 
are going in for developments: the Great Mountain Company is 
making arrangements for electric installation. 


Iron and Steel Trades. 

During last week it was noticed that 1000 tons basic slag 
were shipped from Swansea to Belgium. For this there would 
appear to be a fair demand, home as well as foreign. Bessemer 
slag is yet awaiting demand in daily increasing bulk. It is under- 
stood that experiments are about to take place which are somewhat 
of a promising character. Many of the large works are, no doubt, 
open to supply the slag at nominal prices. There is not much to 
record with regard to business. The steel make has been an 
average one—heavy rails, light fish-plates, and miscellaneous 
goods. At Cyfarthfa a furnace was blown out last week. Dowlais 
continues busy with developments. New plant, I hear, is about 
to be received in connection with the Gayleys dry air blast | 
process at Cardiff Dowlais. This is stated to be the first introduced 
in this country. The plant will consist of two 400-ton machines 
of 800 tons refrigerating capacity per twenty-four hours. At the | 
large Bessemer works there has been no cessation in receipt of 
iron ore, 2000 tons coming to Ebbw Vale from Bilbao. On 
‘Change, Swansea, steel bars—-Bessemer and Siemens—remain at 
+5. This is a subject of complaint by tin-plate manufacturers. 
Latest quotations are as follows:—Bessemer, mixed numbers, 
64s. 1}d.; Middlesbrough, 5ls. 2d.; Scotch, 56s. 6d.; Welsh 
hematite, 70s. Iron ore, Cardiff or Newport: Rubio, 18s, 94, | 
to 19s.; Almeria, 18s. 9d., all on the basis of 50 per cent. iron. 
About 800 tons steel came to Swansea from Ho!land last week. 


Tin-plate Trade. 

There are now a few signs of a much-needed improvement 
both at Llanelly and Swansea. At the former place the Western 
Works and Morfa Works remain inactive, temporarily shut down ; 
but at the Old Castle Works the number of mills in operation has | 
been raised to seven. This is better, though the total numbers 
thirteen. More regular work is urgently needed. In the Swansea 
Valley four more additional mills have been in work. Inquiries | 
are improving. Last week witnessed the return of 2918 tons of 
tin-plates from Batoum, one of the most regrettable signs, showing 
that a revived Russian industry is yet a long way off. It was 
stated on ‘Change, Swansea, this week that though prices cannot 
yet be regarded as giving much relief to manufacturers, still 
prospects are better, and higher prices may be expected in a few 
weeks. Demands are coming in better. Last week the shipment 
was large—84,920 boxes, and as receipts from works only totalled 
61,398 boxes, stocks are down to 158,487 ses. Makers’ quota- 
tions are: Bessemer cokes, ordinary sizes, 13s.; Siemens primes, 
i3s. 1}d.; C. A. roofing sheets, £9; big sheets for galvanising, 6ft. 
by 3ft. x gauge, £9 7s. 6d.; finished black plates, £9 10s. Block 
tin is at £170 15s. Copper make continues regu'ar in the Swansea 
Valley ; large supplies came up this week from Newfoundland ; 
the three works are busy. Latest prices, £82 12s. 6d. In spelter 
a satisfactory tone is shown. Latest quotations, £26 12s. 6d. 
Silver is at 30d. per ounce. Nickel works and Mannesmann tube 
works are active. 


In coal and patent fuel the totals were | 
verging on 85,C00 tons, and this week the tonnage coming in | 


| Iron and Steel Masters, the production of pig iron in Germany, 
| including Luxemburg, was for June of present year 1,009,015 t., 
| against 1,048,150 t. in May of presentyear. The decrease against 
| May was in Bessemer, basic, and more especially in forge pig, 
| output in the last-named sort being 13,000 tons lower than in May. 
| Concerning the different sorts of pig iron, output was as follows : 
| Foundry pig, 181,074 t., against 164,477 t.; Bessemer, 38,178 t., 
| against 35,786 t.; basic, 649,931 t., against 594,386 t.; spiegeleisen 
j} and iron for steel making, 79,868 t., against 52,969 t.; forge pig, 
| 59,964 t., against 70,556 t. During the first six months of present 
year the production of pig iron was 6,073,936 t., against 5,098,588 t. 
| in the first two quarters of 1905, and output in the different sorts 
of pig iron was as follows:—Foundry pig, 1,050,878 t., against 
869,397 t.: Bessemer, 238,492 t., against 190,807 t.: basic, 
| 3,910,349 t.. against 3,319,105 t.; iron for steel making and spiegel- 
eisen, 454,407 t., against 819,751 t.; and forge pig, 419,810 t., 
against 399 528 t. 


The Coal Market in Germany. 

The pits in the Rhenish-Westphalian district are doing 
| their best to raise output, but find, in spite of all, that production 
| is far behind consumption, and so foreign more especially English 
| —supplies in coal are increasing. The coal syndicate has bought 
| large lots of English coal to satisfy inland customers ; but this has 
| only been a temporary assistance, and it will require the joint and 
very sensible proceedings of both coal owners and purchasers to 
prevent serious troubles in the coal trade later on. Excellent 
accounts are given of the coal market in Silesia, at least so far as 
demand is concerned. In Upper Silesia 7500 wagons are delivered 
per day, a number never reached before, and 1200 wagons more 
per day than in July, 1905. The want of wagons—-this old and ever- 
increasing calamity—is keenly felt, and prevents a further increase 
in the shipments of coal. Quotations for both coal and coke move 
steadily upwards. On the South German market a rising demand 
is reported for all sorts of engine fuel, and as supplies in Ruhr 
coal prove insufficient, Bohemian coal has been bought. 


Quieting Down in the Austrian Iron Trade. 

Demand and sale during this week and the last have not 
been so extensive as before, still there was a fair amount of work 
secured in many departments, and the majority of the mills and 
forges continue well and pretty remuneratively occupied. In the 
Hungarian iron industry the wagon factories are most actively 
employed, chiefly on orders for Italy and Roumania, and their 
requirements in raw material are, accordingly, heavy. In merchant 
bars, also, and in rails a good inquiry has been coming in 
lately; still a slight abatement in activity and in demand is 





| generally noticeable. Girders have not been so well inquired for 
| this year than formerly ; during the most flourishing period, some 


| five or six years ago, deliveries in girders reached 5000 wagons 
annually, while this year they will amount to about 3000 wagons 
only. 


Austrian Foreign Trade. 

Statistic figures recently published show Austro-Hungarian 
import in April of present year to have been worth 163-7 million 
crowns, while value of export was 179-2 million crowns. Import 
in March of present year was worth 323-4 million crowns, and 
export 342-1 million crowns. The condition of the Austro-Hun- 
garian coal market is a thoroughly good one, and a rise in quota- 
tions not at all unlikely. The State Railways requirements for 
coal for 1907 have recently been given out. They were 400,000 t. 


| only, because last year’s purchases were very heavy, partly cover- 


ing the demand of the next few years. Of the 400,000 t. now 
given out 170,000 t. are pit coal, 120,000 t. brown coal, and the 
remaining lot will consist of different sorts of fuel. The liveliness 
in the Bohemian coal trade to which reference has been made in 
previous reports continues unabated. July, generally about the 
quietest month of the year, has shown more life this year than is 
often felt in the busiest period of autumn. Deliveries by rail as 
well as Elbe shipments have been heavy. Demand is so strong 
that the brown coal works cannot raise their stocks to meet the 
increasing inquiry in autumn. When the demand for house coal 
is added to the strong consumption already experienced 
for industrial purposes, a most disagreeable scarcity in coal is 
| likely to be experienced. The advance in quotations contem- 
plated for autumn will be 6 to 8 crowns per wagon. The Kladno 
collieries have already raised pit coal 8 crowns per wagon, and 
some special sorts met with an advance of 14 crowns per wagon. 


Satisfactory Employment in France. 

From the different iron and steel departments in France 
very good accounts come in, activity being regular and generally 
improving. The raised quotations now and then asked have been 
willingly paid if a speedy execution of orders was thereby secured. 
Quotations for merchant bars are 215f. p.t., and for girders 230f. 
p.t., free at works. In the North and in the Pas de Calais depart- 
ment the coal trade has been irregular, and it is somewhat 
difficult to give an accurate account of the condition of prices ; 
some coalowners have proposed a rise of 5f. p.t., which is likely to 
meet with approval, 





The New Rhymney Railway Director. 


Much satisfaction has been expressed in the district both | 


in railway circles and at Cardiff docks by the addition of Mr. 
Tatem, one of the largest coal shippers of Cardiff, to the vacant 
directorship on the Rhymney Railway. 








NOTES FROM GERMANY. 
From our own Correspondent.) 
Increasing Scarcity in Raw Material. 

THE position of the iron and steel industry in Rhein- 
land-Westphalia is very satisfactory, and no change, except, 
perhaps, in an upward direction, is expected in the immediate 
future. But the scarcity in raw material increases, not merely in | 
pig iron and in semi-finished steel, but also in coal and in coke. | 
The iron ore trade is very brisk, the mines turning out large lots. | 
An exceedingly strong demand comes in for pig iron. An agree- | 
:nent having been arrived at between the Pig Iron Convention, | 
the Liibeck blast-furnace works, and the iron works, Kraft, and the | 
prolongation of the Pig Iron Convention hax been resolved upon 
till end of 1907. In order to be able to meet the requirements of | 
the inland customers, sales on foreign account are not effected for | 
the present. In foundry pig numerous orders for 1907 have 
already been coming in. The business in bars is lively and profit- 
able ; iron as well as steel bars have been in rising demand during 
the week. The Union of Rhenish-Westphalian Rolling Mills | 
resolved to raise the prices for bars from M. 147 p.t. to M. 152 p.t., | 
for the fourth quarter. At a recent meeting of the Steel Con- | 
vention the sale of semi-finished steel for home consumption was | 
permitted at the present notations, and M. 5 p.t. bounty is to be | 
granted for export orders during the last quarter of the present | 
year. The plate mills report themselves amply provided with 
orders, and are very briskly occupied ; so are the wire mills, 


The Silesian Iron Market. 

Last week’s business in the iron and allied industries has 
heen more than usually brisk. Work increases in nearly all depart- 
ments, and the present favourable condition is expected to continue 
for the remainder of the year, the milis and foundries having 
hooked plenty of orders that will secure employment for many 
weeks ; the tone generally is so hopeful and strong that an abate- 
ment in activity is considered out of the question for at least some 
months, 


Production of Pig Iron. 
According to accounts published by the Union of German | 


The Iron Trade in Belgium. 
Considerable firmness is shown as regards prices. For crude 
as well as for finished iron a good demand comes in, and the rolling 
mills are crowded with work, chietly for railway and structural 
material. A moderate but thoroughly satisfactory demand comes 
in for bars, current quotations being, for export, 142°50f. p.t. for 
No, 2, and 145f. for No. 3, while inland quotations for the above 
sorts are 157-50f. p.t. and 160f. p.t. Steel bars realise 147-50f. 
p.t. for export, and 160f. p.t. for home consumption. In the 
girder trade the export price of 143-75f. p.t. f.o.b. Antwerp, 
which dealers had been trying to reduce by--lower offers— 
underquoting, is now generally maintained for orders of at 
least 1000t. On the plate market the prices of June are firmly 
quoted, they are :— 

Common plates in iron or stcel 160f. p.t. 
170f. 
165f. ,, 
175f. ,, 
170f. 


for export. 
for inland. 
for export. 
for inland. 
. ;, for export. 
“A es as me. lew 33%: _.02 ~ OU. gp) OE ES 
The development of the coal trade in Belgium is healthy. On the 
Ist of September the winter prices for house coal, which are 2f. 
p-t. higher than those of summer, will come into force. It is note- 
worthy, however, that this year’s summer prices have not been 


” 


Iron plates No.3” 


Siemens-Martin plates 


| lower than last year’s quotations for coal in winter, so the advances 
| in September will mean a general rise. 


Coke is scarce, at firm 
quotations. Prices of sale at recent purchases have ranged 
between 13f. to 14f. p.t, for dry coal, and 15f. to 15-50f. p.t. for 
best sorts of small coal, 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 25th, 1906. 

A GENERAL tie-up of the building trades is threatened owing to 
the falling out of two rival unions, including iron workers, steam 
fitters, plasterers, tinsmiths, and various other branches. One 
hundred thousand men are engaged. Should this strike take 
place it will very seriously interfere with the prosecution of a large 
amount of work in which structural material is concerned. 

Several of the leading railway systems have been contracting for 
steel rails for next year’s delivery, and the aggregate of the orders 
placed is very large. The steel rail makers are taxed to the very 
limit of their capacity, and can only promise delivery some time 
next year. he railroad companies are contracting for large 





amounts of bridge building material for delivery during the fourth 
quarter of this year, A few of these structures are large, but the 
majority are small. The pressure for structural material will very 
soon absorb the remaining capacity this year, and as engineers are 
recognising this condition they are hurrying in their orders for a 
large amount of construction work, which they are under contract 
to complete during the next three or four months, 

Pig iron prices are holding their own without any difficulty, 
Production has been curtailed, and it will be some time before 
June capacity will be restored. Prices are nominally 50 cents 
higher than two weeks ago, and it is believed by a good many that 
this advance will be maintained during the rest of the year, © Basic 
pig is under urgent inquiry, and prices are quoted to-day at 
17-50 dols. delivered. Steel makers in Eastern Pennsylvania have 
been large buyers during the past week, 

Large quantities of cast iron pipe have been contracted for by 
various municipalities, and the orders for the necessary materi:| 
are now being presented, and will probably be taken care of for 
the most part. The oversold condition of the pipe foundries wil] 
render it impossible to deliver pipe before the approach of cold 
weather, when excavation will be more costly. The contractors are 
much concerned over this possibility, and are doing all they can 
to secure the promise of delivery of pipe in time to lay it without 
having to pay additional cost for excavation. Reports from 
different large cities in the interior are all of a very encouraging 
nature as to the iron and steel requirements for the coming six or 
eight months. Agricultural reyuirements are very urgent, as the 
farmers are buying implements with more than usual activity, 

The export of copper during the past week foots up 4504 tons, 
and for the month to date 10,17] tons. Imports are increasing, 
and domestic production is also on the increase. There is a fair 
demand for tin, and leading importers and dealers have added 
} cent to their prices for spot delivery, Tin is being offered ex 
ship at 36-75 dols. 

The production of coke during the past week was 272,386 tons, 
and shipments 1184 cars. The anthracite situation is satisfactory, 
and a maximum production is maintained. The bituminous coal- 
fields are quiet, and no trouble is anticipated, as wage adjustments 
have been made. 








LAUNCHES AND TRIAL TRIPS. 


CORTE, mail and passenger steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Messrs. Fraissinet 
and Co., Marseilles ; dimensions, 273ft. by 344ft.; to carry a large 
number of passengers ; engines, four-crank triple-expansion ; con- 
structed by builders ; Jaunch, July 23rd. 

ETHYL, steel screw steamer ; built by Messrs, Ropner and Son ; 
to the order of Messrs. W. Tully and Co.; dimensions, 343ft., 
47ft. 6in. by 24ft. 9in.; engines, triple-expansion, 1200 indicated 
horse-power ; constructed by Blair and Co., Limited; launch, 
July 23rd. 

KOLPINO, steel screw steamer ; built by Earle’s Shipbuilding and 
Engineering Company; to the order of Messrs. ‘hos. Wilson, 
Sons and Co.; dimensions, 300ft., 40ft. by 20ft.; to carry passen 
gersand cargo ; engines, triple-expansion ; constructed by builders ; 
launch, July 23rd. 

ASGARD, finely moulded steamer; built by Northumberland 
Shipbuilding Company, Limited ; to the order of the Midgard 
Deutsche Seeverkahrs Atkiengesellschaft ; dimensions, 372ft., 
48ft. by 30ft. 10in.; to carry 7300 tons deadweight; engines, 
triple-expansion, 25in., 4lin., 69in. by 48in., pressure 180 Ib.; 
constructed by Richardsons, Westgarth and Co.; launch, July 24th. 

TWIN-SCREW stern wheel hopper dredge; built by Messrs. 
Fleming and Ferguson, Limited ; to the order of Timaru Harbour 
Board, New Zealand ; dimensions, 224ft., 38ft. by 16ft.; to carry 
1000 tons of material; the trials were satisfactory; trial trip 
recently. 








PERSONAL AND BUSINESS ANNOUNCEMEN’S. 


Mr, Henry M. Sayers, M.I.E.E., has removed to 39, Victoria 
street, Westminster, S.W. 

Mr. J. CARTWRIGHT, late of Peel Chambers, Market-place, Bury, 
Lancashire, informs us that he has changed his Bury office to 21, 
Parsons-lane. 

WE are requested to state that the makers of the motor hansom 
cab described in last week's issue of THE ENGINEER are the Pullcar 
Motcr Company, of Preston, Lancashire. 

ALLIS-CHALMERS COMPANY, of Milwaukee, Wis., informs us that 
its Denver office has been removed to the McPhee Building, 
17th and Glenarm-streets, and its El Paso office to the Guarantee 
Trust Building, Rooms 301-306. 

Mr. F. D. WARD, late master mechanic of the Underground 
Electric Railways Company of London, Limited, was on Monday 
last presented with a gold albert and locket, suitably inscribed, on 
the occasion of his retiring from the company’s service. 

Mr. J. G. DUN Lop, who has been a director of John Brown and 
Co., Limited, Atlas Steel and Iron Works, Sheffield, for the past 
seven years, has been appointed a managing director conjointly 
with Mr. C. E. Ellis. Mr. Dunlop has been in charge of the Clyde 
bank engineering and shipbuilding portion of the company’s 
business since its acquisition by John Brown and Co, in 189%. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
Admiralty :— 

Engineer Commanders.--H. J. Walker, to the Victory, addi- 
tional, for supervision of instruction of engine-room ratings in large 
water-tube boilers; J. M. Downer, to the Amphitrite; F. I). 
Thomsett, to the President, additional, as engineer overseer, New- 
castle-on-Tyne ; 8. G. Haddock, W. D. Chope, E, G. Guyatt, to 
the Victory, for oil and fuel course. 

Engineer Lieutenants.—('. J. Limpenny and W. H. 8. Moysey, 
to the Victory, for oil and fuel course; J. F, Bushby, to the 
Hecla, for the Vigilant. 

Engineer Sub-Lieutenants._ K. Lliff to the Euryalus, J. . 
Parry to the Sutlej, H. M. Hayward to the Exmouth, H. J. 
Rampling to the Swiftsure, G. Cock to the Cornwallis, H. W. 
Smith to the Canopus, J. Pattinson to the Goliath, R. C. Grigg 
to the Prince George, F. L. Mogg to the Hogue, L. H. Smith to 
the Russell, 8. H. Dunlop to the Ocean, G. Hick to the Glory, all 
additional for training; and H. G. W. Haddy, to the Victory, for 


oil fuel course ; S. W. Cooke, to the Pembroke for the Africa. 








ConTRACTS. — Both the Greek Government torpedo boat 
destroyers Storm, recently launched from Messrs. Yarrow’s yard, 
and the second vessel now being completed, are to be supplied 
with gun-cotton torpedo charges by the National Explosives Com- 

vany, Limited, of London and Hayle. The charges will be made 
xy the new high density process in one whole solid block, whereby 
the weight of the charge is increased to 2201b., as against 198 Ib. 
by the hitherto adopted method of building up the charge with 
slabs and dises.—Messrs. Crossley Brothers, Limited, have just 
obtained an order from the Bradford Dyers’ Association for a 610 
brake horse-power gas plant to work on bituminous slack, for the 
purpose of driving several large engines of the firm’s own make.- 
Adams Manufacturing Company, Limited, informs us that its 
tender for the supply of motor starting rheostats to the Bolton 
Corporation for one year up to March 31st next has been accepted 
by the borough electrical engineer. 
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BRITISH PATENT SPECIFICATIONS. 





| ring 11 and provided with a plurality of apertures 14 arranged to 
| register with the ports 12. The adjustable ring 13 is mounted on 
| friction rollers in recesses suitably spaced about the outer periphery 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. of the port ring 11. Springs are provided for maintaining the 





When an invention is communicated from abroad the name and address of 


the Communicator is printed in itatics. 


rollers with any desired supporting pressure against the inner 
peseney:- ct the aljsstable ring 13, the spindles of the rollers 
»cing mounted in slots in the port ring 11 to provide for movement 


When the abridgment is not illustrated the Specification is without drawings. | of the rollers under the action of the springs. Any suitable 


Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of applicution ; the second date at the end o 


specification. 


of 
the abridgment is the date of the advertisement of the acceptance of the complete 


, | automatic or manually operated means may be employed for ad- 


justing the governing ring 13 on the port ring 11. An guter 
annular member 15 is placed between each disc 4 and the steam 
chest 7, the annular members being shown rotatively engaging a 


‘Any person may on any of the grounds mentioned in the Acts, within two portion of the side walls and inner periphery of the steam chest, 
months of the date given at the end of the abridgment, give notice at the | Suitable packing grooves 16 being provided. A series of two or 


Patent-Office of opposition to the grant of a Patent. 





INTERNAL COMBUSTION ENGINES. 


more concentric annular series of vanes 17, 18, 19, and 20 are 
secured between each disc 4 and the adjacent annular member 15, 
and a series of two or more central concentric series of vanes 21 22 
are secured between the two annular members, bolts 24 being pro- 


3748. February 15th, 1906.—IMPROVEMENTS IN OR RELATING TO | vided for clamping the several rotating parts and series of vanes 


EXPLOSION ENGINES, Lou’s Boudreans and Louis Verdet, oth 
of 8, Rue Hautefeuille, Paris,.Date under International Con- 


vention, March 6th, 1905, 


securely together. The vanes 17, 18, 19, and 20 are preferably of 
the pressure type, and are arranged with interposed annular 
chambers 24. The vanes 21 22 are shown respectively of the 


In the usual engine with a differential piston the chamber for | kinetic and pressure type, and are arranged with an interposed 
the explosion of the annular chamber charge comprises two] annular chamber 25. The rotating parts are formed to provide 


portions—the space for the gases compressed in the valve chest 
and an annular space round the piston. The result is that the 
ignition of the gases compressed in these two spaces has a duration 
proportional to the distance separating the point at which the 
ignition takes place, from the diametrically opposite point of the 
annular space, so that this ignition is retarded. This construction 
has for its object to avoid the drawhacks inherent to the well- 








Fig.3. 


known engines with differential pistons. There are four figures. 
Fig. 3 is a part vertical section showing the valves of the lower 
combustion chamber. Those of the upper are of the ordinary type 
provided with an ignition plug on each side of the cylinder. ‘The 
two operative faces a/ of the differential piston—« the circular and 
4 the annular face—at the end of the compression and exhaust 
stroke come nearly in contact with the corresponding ends of the 
two portions « d of the cylinder. The explosion chambers of each 
of the cylindrical portions ¢ d are constituted by a suitable number 
of spaces ff opening into these portions through openings / of 
suitable cross section. ‘these spaces f f are each provided with an 
ignition device « and controlled by the suction valves ; and exhaust 
valves /. Owing to this arrangement, when the compression is 
complete, the entire charze of gas is forced into each of the 
chambers /f, so that at the moment of ignition the gases confined 
in these chambers explode in the minimum of time.—Jw/y 4th, 
1906, 


TURBINES. 

12,932. June 22nd, 1905.—IMPROVEMENTS IN TURBINES, Richard 
H. (roldshrough, 1101, Pe nnsyleania-aren ue, Washington, D.C., 
C.8.4. 

This invention relates to turbines, and its object is to provide a 
simple and compact form of turbine capable of developing large 


powers at relatively low speeds, There are tive figures. Fig. 1 is | 


u partial longitudinal sectional view; 1 is a turbine shaft, suitably 
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journalled at 2 2 in a casing 3, and carrying the dises 4 4 and spac- 
ing means 5 5 and 6. An annular steam chest 7 is secured within 
the casingSbetween two deflecting rings 8, the steam chest com- 
prising a stepped outer ring 9, two side members 10, and an inner 
shouldered ring 11 provided with a plurality of ports 12. An ad- 
justable governing or cut-off ring 13 is rotatably mounted on the 


annular detecting chambers 26, which are constructed to receive 
the discharge from the series of vanes 22, and to detlect the same 
laterally in both directions to the two series of vanes 29. This in- 
vention provides a close passage entirely within the rotating parts, 
in which are arranged the several annular series of vanes.-J/y 
4th, 1906. 


LOCOMOTIVES. 
16,372 August 11th, 1905.—IMpROVEMENTS IN VALVE GEAR FOR 
LOCOMOTIVES OR SIMILAR COUPLED STEAM ENGINES, Richard 
M. Deeley, Melbourne House, Osmaston-road, Derby. 

The object of this invention is to provide for actuating the 
distributing valves of locomotives or similar coupled steam engines, 
separate from the crank axle, so as to obviate the objections to 
such a connection which arise, in the case of a locomotive, from 
the crank axle becoming inclined to the locomotive frame when the 
train goes round a curve. The invention consists in the arrange- 
ment of mechanism in which each of two “ floating” levers is 
fulerumed directly in sliding blocks in the rocking link or 
quadrant oscillated by the other engine, the driving shafts of 
these rocking links being placed out of line to clear each other. 
Further, the sliding blocks in the two engines are supported by 
links which are connected to the respective ends of a lever on 
the controlling shaft, so that the weights carried by the lever 














balance each other. There are two figures. Fig. 1 is an eleva- 
tion of the gear. The rocking quadrant or link a of the left- 
hand gear is oscillated by means of a lever 6 which is connected 
by a link / c! with the crosshead c! of the right-hand engine. Its 
motion determines the valve opening for the left-hand valve, the 
lap and lead for which are given by the movement of the lever d 
which is driven from the crosshead c by the connecting link e, and 
communicates motion to the crank axle ¢ which actuates the valve 
spindle gy, The axle fis journalled in sliding blocks / in the rock- 
ing link a, and is suspended by links ¢ which are actuated by a 
lever & by which the axis of the axle f may be shifted with respect 
| to that of the rocking link bearings for reversal of the engines. 
The gear for the right-hand cylinder valve is identical with that 
described, the corresponding parts of the left-hand and right-hand 
gears being-indicated by the same reference letters with the 
addition of distinguishing inaices.—Ju/y 4th, 1906. 





ARTILLERY. 

16,892. August 21st, 1905.—IMPROVEMENTS IN SEMI-AUTOMATIC 
Guns, William H. Berans, Bridgeport, Fairfield, Connecticut, 
U.S.A. 

This invention relates to improvements in semi-automatic guns, 
and the object is to provide an improved semi-automatic device to 
| be either constructed with or attached to rapid-fire guns, and 
| adapted to operate with a minimum amount of recoil of the gun. 
| There are five figures. Fig. 1 is a side elevation of the breech 
| portion of a gun with the invention applied ; 1 is a recoiling gun 

the oue here illustrated being of the ‘‘ Hotchkiss” type—and 2 

a portion of the non-recoiling part of the recoil mount upon which 

the gun recoils. Attached to this non-recoiling part 2, or formed 

| integral therewith if the attachment and gun are constructed at 
| the same time, is a bracket 3 having a perforated lug 4, to which 
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one end of the closing spring 5 for the breech lock is attached, and 
| a downwardly and rearwardly-disposed arm or hanger 6 in which 
| a lever 7 is intermediately pivoted. For convenience in manu- 
| facturing and assembling this lever is formed of two oppositely- 
| disposed members, locked together, and the whole pivotally 
| secured in the hanger by a pin 8. _Pivotally attached to the upper 
| end of the lever is a thrust-rod or bar 9, which is cut out at its rear 
| end to form a shoulder 10, to engage a roller 11, mounted on a 
| laterally-extending stud carried by the inner side of the hub of the 
; usual breech-block actuating levers 12, which levers are attached 
| to the projecting end of the block operating rock-shaft 13. The 
| opposite end of the spring 5 is attached to a headed stud 14 formed 
| on the outer side of the hub of the levers. Pivoted to the lower 
end of the rock-lever 7 by means of a pin 15, headed on one end, 
and having a small headed stud 16 projecting from its opposite end, 
is a second thrust-bar 17, slotted at its opposite en@ to receive a 
stud 18, formed as a prolongation of rock-shaft 13, and headed to 
prevent disengagement of the bar therefrom. A coiled spring 19 
1s attached at one end to the underside of the thrust bar 9, and at 


its opposite end to a link 20, which is inserted upon the stud 16, 
the link serving to attach the spring and also to prevent the pivot 
pin 15 from disengaging the thrust-bar17 and lever7. This spring 
holds the shoulder 21 of the thrust-bar 17 normally pressed against 
ihe stud 18, and also moves the engaging end of the thrust-bar 4 
downward into operative position when the gun has moved rear- 
ward a sufficient distance on recoil. The breech-block 22 is here 
shown of the drop-block type, and is actuated to open and close 
the breech by the rocking of the shaft 13, and in moving actuates 
the extractor, which, after extracting the erapty case, holds the 
block open until a fresh cartridge is inserted.—Jw/y 4th, 1906. 


RAILWAYS AND TRAMWAYS. 

16,349. August 11th, 1905.—IMPROVEMENTS IN THE MANUFACTURE 
oF RAILS FOR RAILWAYS AND TRAMWAYsS, Samuel W. Dalzell, 
188, Langside-road, Govanhill, Glasgow, N.B. 

In the case of sectional rails for tramways several methods have 
been devised for attaching the upper to the lower section, such as 
by wedges, bolts, and screws. In order to adapt the method for 
use in tramways, use is made of the resiliency in the sides of the 
upper section, and a dovetail is formed along the top of the lower 
section, the two sections being afterwards securely locked together 
by pressure applied in a downward direction. The forcing the 
sides apart by clamps and the lifting of the adjacent roadway 
when joining or disjoining the two sections are thus avoided. 
There are three figures. Fig. 1 is a view, in transverse section 
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showing the application of the wearing face to the base, which is 
provided with a tongue, the wearing face being grooved. The rail 
is composed of two separate parts, a lower section A and an upper 
section B, this latter being superimposed upon the former—after 
the lower section has been set in the usual manner—and forced 
downward upon the lower section. The lower section is provided 
with a tongue preferably of dovetailed form in cross section or 
slightly wider at its upper than at its lower portion, and the upper 
section B is provided with flanges normally sprung slightly toward 
each otherand so arranged as tobe slightly spread apart when forced 
downwardly over the tongue, and then having a tendency to spring 
toward one another tightly to embrace the tongue, and thus hold 
the upper section in position. The upper edges of the tongue and 
the inner lower edges of the flanges may be slightly rounded or 
bevelled to facilitate the springing or snapping of the flanges over 
the tongne.—J/4 4th, 1906. 


FURNACES. 

7597. March 29¢:h, 1906.—IMPROVEMENTS IN ELECTRICALLY- 
HEATED SHAFT FURNACES, Al/indnna Svenska Elektriska 
Aktiebolaget, Westeras, Siweden.—Date under International Con- 
vention, March 30th, 1905. 

This invention relates to electrically-heated shaft furnaces. In 
the usual blast furnace processes it is necessary to keep the addi- 
tion of fuel so Jarge in relation to the quantity of ore that the fuel 
will be sufficient for the reduction of the ore, as well as for the 
melting of the reduced metal. The heat created by the combus- 
tion of the fuel is, however, not great enough for the reduced 
iron to be obtained in a pure condition, but it is necessary for the 
melting operation that the iron should absorb a comparatively 
large quantity of carbon, so that it will be transferred into pig or 
cast iron, and thus acquire a lower melting point. It has been 
proposed for direct production of malleable iron from ore to intro- 
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Fig.53. 


duce electric energy into the lower part of the blast furnace, in 
order to obtain the increase of heat necessary for melting the 
reduced iron without the iron absorbing so much carbon as to 
form pig iron, and in order simultaneously to obtain a refining of 
the metal by keeping the melted metal at a high temperature by 
the influence of the electric energy introduced into the furnace. 
In this invention the hearth forms an annular chamber of uniform 
or substantially uniform cross section, and is arranged as the 
induced member of an electric transformer or generator, the iron 
core of which passes through the hearth. By this means it is 
possible to induce in the hearth material itself, if the same be of 
electrically - conducting material, or in the melted mass, a 
secondary current which heats the melting bath and gives the 
excess of heat required for the refining process. There are seven 
figures. Fig. 3 is a vertical section. The shaft 1 is annular along 
the whole height of the furnace, a central core 2 being arranged 
in thesame. At the lower end the core is hollow, and at some 
distance above the bottom is arranged a hollow arch or bridge 3 
between the core and the wall of the furnace. Underneath the 
bridge, and in the bottom of the furnace, is provided a passage which 
is in communication with the lower end of the passage in the central 





core. In the U-shaped passage thus formed, which is heat insulated 
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from the furnace chamber by the masonry, is inserted an iron core 
4, provided with a primary winding which is supplied with alter- 
nating current of suitable frequency, and may be provided on the 
outer part of the iron core. The hearth of the furnace forms a 
closed circuit around the central part of the core, so that the 
melted metal accumulated in the hearth will constitute the 
secondary member of a transformer, the other parts of which are 
constituted by the iron core 4 and the primary winding. The 
hearth is provided with an outlet 6 for the metal, and an outlet 7 
for the slag in the usual manner, the outlet 6 being preferably pro- 
vided at a distance above the bottom of the hearth in order that 
on the bottom there may, after each draught, always remain a 
closed conductor of a cross section suitable for taking up the 
electric energy. If the furnace is to be used while simultaneously 
supplying a blast, it may be provided with tuyeres of the usual 
arrangement. The charge is introduced at the top, as is usual in 
shaft furnaces, and the operation is continuous. When a sufficient 
quantity of melted metal has been accumulated in the hearth the 
metal is drawn, and it is obvious that on account of the com- 
paratively long time between the draughts, during which the 
melted metal is kept at a high temperature, the metal is exposed 
to an effective refining operation, so that a product of high quality 
will be obtained from a suitable charge. —Ju/y 4th, 1906. 


SHIPS. 
17,224. August 25th, 1905.—IMPROVEMENTS IN TURRET OR SIMILAR 
VessELs, Charles D. Doxford, Pallion Yard, Sunderland. 
This invention relates to improvements in vessels of the well- 
known turret type in which the upper portion of the vessel is in 


the form of a continuous girder, somewhat narrower than the | 


breadth of the vessel and extending over the whole or greater 
portion of the length of the vessel and providing a longitudinal 
strengthening frame or girder at the upper part of the vessel. 
There is one figure, a transverse section and perspective view of a 
vessel and cargo hold. The turret A is in the form of a continuous 
girder somewhat narrower than the breadth of the vessel and 
extending over the whole or greater portion of the length of the 
vessel. This provides a longitudinal strengthening frame or girder 
at the upper part of the vessel. At a distance considerably away 
from the side walls B, inner walls or plating C are connected at 
their lower ends to the double bottom D and the inner walls C 
slope upwards and outwards so as to join the side walls B at a 


N° 17,224. 












































height considerably above the bilge. The inner walls C are 
secured at top and bottom in any well-known manner, and support- 
ing brackets or struts C! may be inserted between the inner walls 
C and the outer framework of the vessel. It has been proposed to 
employ inner walls with sloping sides in ordinary vessels. Large 
water ballast tanks may te placed in the space between the walls 
B and C, and these may communicate with the hollow space in the 
double bottom D. Automatic unloading devices inserted through 
the hatches E have easy access to all parts of the floor of the hold, 
and as cargo is removed from the centre of the hold, that in the 
wings will slide down the sloping walls C into the centre of the 
vessel so as to be directly under the cargo gear. The combination 
of the turret or continuous girder A and the framework described 
above affords the strength and rigidity which are essential in sea- 
going vessels, Specially strong vertical frames F may be placed at 
intervals along the side walls B, and large gusset plates G may be 
provided in those portions where the turret merges into the side 
walls of the vessel.—/u/y 4th, 1906. 


MISCELLANEOUS. 

11,178. May 12th, 1906.—ImpROVED PACKING DEVICE FOR 
SHarts, Gebriider Sulzer, Winterthur, Switzerland, and Lud- 
wigshafen a) Rhine, Germany.—Date under International Conven- 
tion, May 15th, 1905. 

This invention relates to an improved construction of packing 
device for shafts, such, for example, as those of steam and gas 
turbines, compressors, centrifugal pumps and the like, in which a 
ring, fixed to the shaft, and having packing surfaces arranged at 
right angles to the shaft’s axis and capable of radial play, engages 
in an annular body. The invention has for its object to relieve 
the packing of pressure caused by the difference of the pressures 
existing on both sides of the packing device, this object being 
attained by providing the annular body, which is free to shift in 
the longitudinal direction, with its two cylindrical and bearing 
surfaces of different diameters. There are two figures. Fig. 1 
shows a vertical seetion of a shaft packing device. On the 
shaft W is situated a ring M, which can either be formed in 
one with the shaft or be fixed thereon, so as to rotate with it. 
This ring M engages with a groove in an annular body N, which 
for facility of mounting is preferably made in two parts. 
The ring M is made to fit with packing surfaces cl ¢?, 
against the surfaces of the groove of the body N, such surfaces 
being at right anzles to the shaft’s axis. The annular body N is 
mounted with two cylindrical surfaces )! J? in a spherical shell K 
in such manner that it can shift therein axially in both directions. 
The spherical shell fits into the corresponding surface a of the 
support and allows of the correct adjustment of the shaft. For 
holding in place the annular body N and the spherical shell, 
screws s may be employed. In the space A exists the pressure p!, 
and in the space B the pressure p?, p! being assumed to be greater 
than p?. A forcing through of the steam, gas, water, or other 
pressure fluid could therefore take place from A through the 
cylindrical surface }! into the space C and thence through J? to B, 
or from A through the surface c! into the space D, and thence 
through ¢? to B. It follows that a certain mean pressure will occur 
on the surface c! that is greater than the pressure on the surface c?, 
By this means the annular body N is subject to an excess pressure 








in the direction from B to A. Any pressure on the revolving ring 
M is of no account, because this ring is fixed on the shaft, so 
that its position only depends upon the position of the shaft. 
Ina similar manner to that described above, a certain mean 
pressure will exist in the space C on account of a small leakage 
of the surfaces }! 4°, which mean pressure will be between 
the pressures p! p*, and is therefore greater than p*. The 
surface 4! has a smaller diameter than the surface /*, and in 
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consequence hereof the surfaces of the annular body N, which are 
at right angles to the axis in the space C on the side towards A, 
will be greater than the corresponding surfaces on the side towards 

The excess pressure, operating in the space C upon the 
annular body in the direction from A to B, is therefore opposed to 
the excess pressure resulting from the pressure differences on the 
surfaces cl ¢?, and it will be equal to the same, with a correct 
determination of the diameters of the cylindrical surfaces }! b?,— 
July Ath, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


822,247. Exastic Fivip Tursine, J. @. Callan and B. H. Hamit- 
ton, Lynn, Mass., assignors to Geneval Electric Company, of New 
York.—Filed March 12th, 1904. 

An elastic fluid turbine comprising a casing and wheel buckets, 
the latter being arranged in rows, in combination with a diaphragm 


which divides the casing into compartments or stages for the rows 

of buckets, and a chamber formed within the diaphragm through 

which the fluid motive flows in passing from one stage to another for 
decreasing the amount of moisture contained therein. 

822,256. GOVERNING MECHANISM FOR TURBINES, ZL. R. Emmet, 
Schenectady, N.Y., assignor to General Electric Company, of 
New York.—Filed April 3rd, 1904. 

In a governing mechanism for elastic fluid turbines, the com- 


bination of a chest, a plurality of nozzle valves therein, relay valves, 
a chest therefor separate from the nozzle valve chest, conduits for 





conveying fluid from one chest to the other, and means for operat- 
ing the relay valves. 


822,380, Continuous Incot HEATING FurNACcE, W. R. Milley 
Pittsburg, and P. V. Cole, Alleghany, Pa., assignors to th 
Forter-Miller Engineering Company, Pittsburg, Pa—Filed 
July 27th, 1905, 

A continuous furnace provided with a longitudinal water-seq 


(822.380.] 








trough and travelling supporting mechanism provided with a sea - 
ing flange arranged to be lowered into and raised from said trough 
as the travelling mechanism enters and leaves the furnace, sub- 
stantially as set forth. 


822,460. CASE-HARDENING APPARATUS, A. W. Machlet, El zabeth, 
N.J.—Filed February 4th, 1905. 

A “case-hardening apparatus comprising a furnace having a 
single chamber in which the flames originate, a metallic retort 
wkolly within said chamber, and a holder for carburising fluid 
connected with said retort ; said furnace being provided with sup- 

















ports upon which the retort is so mounted that the flames may 
envelop the retort throughout its length ; the retort being provided 
with a constricted regulatable vent, and also having a normally 
closed opening distinct from said vent and through which the case- 
hardened articles may be removed ; and means for effecting agita- 
tion of the articles in the retort during the heating thereof. 


822,525. SpARK AND VALVE CONTROLLING DEVICE FOR EXPLOSION 
Enaines, R. M. Keating, Middletown, Conn., assignor to the 

R. M. Keating, Middletown, Conn.—Filed December 31st, 1901. 

In a gasoline engine, an interruptor lever and mechanism con- 
nected thereto by which the sparking period is determined 


according to the position of said lever, the exhaust valve having a 
stem, and means carried by the interruptor lever to engage said 
exhaust valve stem whereby the same may be opened by the inter- 
ruptor lever, all combined. 


822,700. Rorary Enoine, W. O. Steel, Greenock, N.J., assignor to 
Watson Birdsal Rulon, Philadelphia, Pa.—Filed June 21st, 
1905. 

In a rotary engine, the combination with a stationary casing ; 
of a piston in said casing; variable connections between fixed 
points on said piston and casing separating a series of independent 


motor compartments; ports local te and controlled by said connec- 
tions, whereby motor fluid is admitted to said compartments in 
definite sequence to operate said connections and said piston; a 
shaft; and a transmission device between said shaft and said 
piston, substantially as set forth. 








Tue lack of local industries has been one of the chief 
impediments to the development of St. Nazaire. The want of a 
plentiful supply of fresh water, the river being salt at this point, 
is the reason usually given for this state of affairs. This difficulty 
could be overcome by a system of pipes laid along the Orleans rail- 
way line from a point near Coueron on the river. 
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| transactions in a tabulated account, so as to relieve the 


| impersonal ledger accounts of much confusing detail by 
posting monthly totals instead of individual items. 
| Reference to the specimen entries on the debit side will 
make clear the manner of recording each cheque, &c., 
| received, with discount allowed ; as also the cash drawn 
from bank or received from cash sales. An explanation 
of the entries as to cash disbursements is given in a 


THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 


By HENRY SPENCER, 
XIL.*—CASHIER’S DEPARTMENT. 


No. 4 
Ix considering the question of financial control, in so 
as it affects the official under whose direction and 


far ‘ °e 
on the duty of paying and receiving accounts is 


gupervisl 





cash book herein described presents the whole of the | 





Cash payments.—Reverting to the specimen credit 
entriesin general cash book—Fig. 90—we are led to con- 
sider the various daily payments to bank, weekly wages 
and salaries, and the routine as to the monthly payment 
of creditors’ accounts, which are selected as examples. 
The first named amounts are taken from the usual form 
of bank deposit book counterfoils, in which the cashier 
records a summary of the cheques, &c., paid into bank, 
as an aid to the checking of his cash book, in case of such a 





discharged, it will be recognised how important is the | subsequent paragraph. necessity arising. The amounts of workmen’s wages and 
necessity for reliability, care, and methodical] routine.| Waste cash book.—It is usual to keep an additional staff salaries are obtained from the respective books 
() Fic. 90.—Cush Book. Size, Qin. by 19¢n. 50 
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Binding 


Absolute reliance upon his integrity and tactfulness must 
accompany the appointment of the cashier. He will 
require to be keenly alert in the collection of outstanding 
and overdue accounts, in which duty he must exercise 
all the tactful persistence possible, and in all his- duties 
promptitude must be prominently to the fore. Un- 
doubtedly, an appointinent well made in this department 
is immeasurably important, and in none of his duties can 
the cashier be so profitably employed as in interesting 
himself in the prompt collection of moneys due and the 


and separate record of transactions in current coin as an 
aid to the daily or weekly check of cash on hand, of which 
the cashier retains a sufficient amount to meet contin- 
gencies. For although it is a desirable and customary rule 
to pay accounts due by cheques bearing the prescribed 
directors’ signatures, there are, obviously, many small 
payments to be made daily in contravention of this rule. 
The function of the waste cash book is to record, in a 
weekly survey, the cash received from bank or other 
sources to meet the demands of wages and salaries due, 


Fic. 91.—]% thy Cush Book. Si Foolscap. 
PETTY CASH PAYMENTS, WHORE CRIES 2 cos carass asviandcaccssecuee W... . 
Balce. from last week £ ) 
Reed, from Cashier | £ 
Charged to Impersonal Ledger. 
| Recover- : 
. able 
Date. Details <p Postage Carriz 
. “aie ages arriage ’ . . . 
| — i and aa Stores Office Mfg. Sundrie Weekly 
y telegrams cartage, | Purchases expenses. | expenses. | ° total. 
These totals are entered on Cr. side of Cash Book. 


securing of cash discounts on accounts payable. The 
routine generally may be said to be dictated equally by 
recognised customs which regulate questions of finance, 
as by the principles of book-keeping which determine what 
records are needful. 

Credit index.—In order that there shall not be any 
reigning doubt as to the financial stability of tirms 
desiring credit, the custom is to subscribe to one or more 
of the many agencies which offer the necessary facilities 
for inquiry, through which source it is possible to ascer- 
tain fairly accurately how clients are accustomed to meet 
their engagements. This custom is far more satisfactory 
than the practice of relying on trade references for this | 
information, being perhaps less liable to abuse or mis- 
interpretation. All replies to inquiries in suzh matters 
are carefully preserved for reference in the cashier's 
department, either in datal order as received, in which 
case they are numbered scriatim for reference to a card 
index of similar character to Fig. 3, or, otherwise, arranged 
alphabetically in files on the Shannon system of sub- 
division. , 

Cash received.—One of the earliest duties of each | 
day should be the acknowledgement of cheques, «c., that 
the nail brings to hand, so that they may promptly be 
lodged in the bank. Incoming “cash” may consist of 
bank cheques and drafts—home and foreign—bills of 
exchange, bank-notes, postal orders and coin; and any 
accompanying statements of account, or the actual 
ledger account, should be compared and verified there- 
with, particular note being taken of any deductions for 
discount, returns, &c., and any disputed items promptly 
dealt with. The form of acknowledgment is advisably, 
printed and of distinctive character, the receipts being 
separately numbered and bound in book form. The 
books are arranged so as to permit a counterfoil of each 
receipt being retained by the cashier, affording him con- 
siderable assistance in writing up and checking his cash 
book, and the official character of the receipts is such 
that their bond fides are apparent. 

_ General cash book.—The “fair copy” cash book out- 
lined by Fig. 90 records the whole of the cash transac- 
tions for each month in datal order, the cashier's receipts 
being charged to his debit on the left-hand page and his 
payments to credit on the right-hand page. The form of | 
ae | 


} 
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&2., and the corresponding payments. A simple debit 
and credit form of account meets the needs of the case, 
being balanced weekly, and the character of the entries 
is such as to render an explanatory form unnecessary. 
Suffice it to mention that the entries as to cash received and 
paid are reproduced in the fair copy cash book described 
above, and the weekly balance of cash on hand is checked 
by the secretary or auditor. 

Petty cash book.—The petty cashier is responsible for 
the payment of small accounts, such as carriage on goods 
received and despatched by passenger train, postage 
stamps required by correspondence department, and the 

Fic. 92.—Cash Voucher. 


In payment of A c 


Cheque : 
Discount : 
Total 





numerous insignificant items of expense that recur from 
day to day. The necessary cash required to meet each 
week’s demands is obtained from the cashier, whose 
entry of the subsequent disbursements is in the form of 
weekly totals. Fig. 91 shows a convenient form of 


tabulated record dissecting the various classes of expendi- | 


ture, and presenting the weekly columnar totals referred 
to. Such payments as carriage on parts received for 
repair are charged through costs department to the 
consignor’s account. 





No. 999 


In payment of account 


Received 





devoted to those records, the former of which has already 
been illustrated by Fig. 56. The salaries book is of 
simple form, which need not, therefore, be specially 
described, and, for obvious reasons, the information it 
contains must be jealously guarded by the cashier as of a 
confidential character. 

Payment of accounts.—The duties which lead up to 
and arise from the payment of accounts due are repeated 
with monthly regularity, and contribute very largely to 
the cashier’s responsibilities, as will be observed from 
the routine described below. In preparation for the Board 
meeting, to which the accountant’s statement of credit 
ledger accounts payable is submitted, the cashier 
arranges the monthly statements, which have already 
been verified, in alphabetical classification, for ready 
reference to the balances book—Fig. 83. The statements 
| are then placed in a file, and a list is prepared showing, 
|in a triple cash column form, the amount of each state- 
ment, the discount allowed, and the value of the cheque 
| to be drawn, respectively. Bearing the signatures of the 
| cashier and accountant certifying the correctness of the 
figures, this statement is handed to the secretary for the 
sanction of the directors’ meeting. This obtained, the 
cheques are drawn -up for signature and mailed to 
the various payees. Accompanying each cheque is a 
| numbered voucher—Fig. 92—which is to be signed by the 
payee and returned without delay. 

Cash voucher—The official voucher illustrated by 
Fig. 92 is adopted with a view to uniformity, and is, in 
practice, very convenient for various reasons. Each 
| form is perforated for detachment from its counterfoil, 
|the vouchers being substantially bound in book form 
with three forms on each page. It is customary to send 
/an addressed envelope, printed and of distinctive colour, 
| with each voucher, and in such case the acknow- 
ledgments are quickly separated from general corre- 
spondence and handed direct to the cashier on their 
return. They are then pasted to their respective counter- 
foils in the book and a list prepared of unreturned 
| vouchers as an aid to their immediate recovery. The 
batch of envelopes containing cheques, &c., is carefully 
| checked with the list of payments before being sealed 
| and handed to the post desk. The next duty is to write 
| up the cash book, in which record the voucher numbers 
are not entered until their return by the firms concerned. 
It will be noticed that the cashier’s credit entry gives the 
names of the firms in whose favour the cheques are 


Size, Tin. by din., perforated. 





Cheque 
Discount 


Total 








drawn, and the amounts thereof, with the discounts 
obtained, appear in their respective columns, being sub- 
sequently posted to the creditors’ ledger. On the debit 
side of the cash book are entered corresponding amounts, 
as a principle of double-entry bookkeeping, and the values 
of the cheques drawn upon the bank are entered in the 
column devoted to that account. The latter entries, 
which show the cash nominally received from the bank 
' to enable the cashier to pay the amounts entered to his 
| credit on the other side, are ultimately compared with 
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the bank pass book, a “tick” in folio column denoting 
that each cheque has been duly honoured. It should be 
mentioned that « list of cheques drawn, giving the names 
of the various payees, is prepared for the guidance of the 
bank officials. 

Cash book postings.—The daily entries of cash received 
from sundry debtors and the monthly payments to 
creditors are posted forthwith to the respective ledger 


Co, Ltd. 
TRADING AND PROFIT AND LOSS ACCOU 


To Steck—Rough stures 
Finished stores 
Work in progress 


, Stores purchases 
Less Returns 


. Wages, productive 
manager's and 
travellers ... 


statf 
” 
+» Plant repairs ... 

. Fabric repairs... 

,, Fittings repairs... 

;, General expenses ... 

, Deprecviations.... Saal abe 
Carriage and cartage ... ... ... 
Rents, rates, taxes and insurance 
Fuel, gas and water bea lee 
Royalties, patents, legal expenses 
Painting and decorating ... ... 

,, Postages and telegrams 

», Office expenses... ... 

, Stationery and printizg 
Trade advertisemeats 

. Commissions Renee akes ; 
Bad debts eae Netdld ome. icelacie i 
Balance carried to revenue account ... 


into one of chagrin and defeat. But delayed success to 
the diligent and persistent agent is merely the incentive 
to that change of policy which often marks the well- 
constructed plan, strengthening his claims upon an army 
of users by his increased ability to meet current demands 
of the market. And it is an incontrovertible truism, 
applicable to no business in a greater degree than to 
the sale of motor cars, that the demands of the pur- 


NT, July 2ud, 1906, to September 29th, 1906, 


By Sales—Cars wad : = 
Repairs and sundries 
Total 
Less Returns 


Rough Stores 
Finished Stores 
Work in progress. 


Stock 


” 


, Discounts and interests 








..Co., Ltd. 
REVENUE ACCOUNT as 


To Auditors’ and directors fees | 
Emoome tex 6.2 cco ses 
{nterim pref. dividend .. 
Interim ordin, dividend ; PA 
Balance disposable, carried to balance 
sheet 


at September 29th, 1906. 


By Balance forward 
;, Brought down, 
Account 


Protit and Loss 








accounts, which, if fully paid to the amount of the pre- 
vious month’s balance, are ruled off in the manner 
previously shown. The “double entry” is completed at 
each month end, when the balances of cash in hand and 
at the bank are entered, so as to show identical totals in 
the four columns concerned; the balances are carried 
forward as opening entries in the following months, and 
the columnar totals in the cash book duly posted to the 
various accounts in the impersonal ledger, where the 
figures are available for the accountant’s periodical 
financial statement. It frequently happens that the 
amount of bank balance as shown by the cash book does 
not agree with the bank pass book, the difference being 
accounted for by cheques which have not as yet been 
presented for payment by the payees. A list of numbers 
and amounts of such unpaid cheques is shown at the end 
of each month's cash book entries, as a memorandum for 
the auditor's guidance. 

Bills of exchange.—The practice of settling accounts by 
bills of exchange is so customary and prevalent as to 
justify some consideration as to the manner of dealing 
with the same at the hands of the cashier. But the 
form in which they are drawn up and presented for 
signature, and the procedure as to recording in the bills 
payable and bills receivable books, with the routine to be 
followed in case the drawee fails to meet payment when 
due, are all matters that are made clear in any reputed 
exposition of book-keeping principles, to which the 
student may profitably refer. It may, however, be 
mentioned that as such documents are, during the period 
that precedes the due date, little else than securities, 
necessary steps should be taken to ascertain that the 
firm upon which the bill is drawn is sufficiently sound 
financially. The amount for which the bill is drawn 
should include a reasonable rate of interest, and the 
ad valorem stamp for the accommodation offered by 
such a system of payment. Generally speaking, the cash 
book entries are similar to those which record the receipt 
or payment of cheques due on demand, with the ex- 
ception that accounts are opened in the personal ledgers 
for bills payable and bills receivable respectively, as will 
be understood by reference to the specimen entries in the 
form of cash book described above. Needless to say, the 
question of finance, equally with that of book-keeping in 
general, is of much too wide scope to be exhaustively 
considered in a work on “Commercial Organisation,” 
which will not be expected to supersede the many 
excellent books on the subject already existing. 

Necessity of organised effort.—The organisation and 
direction of the sales department, the function of which 
is to co-operate with advertising departments in an 
unceasing combat with the legitimate competition of out- 
side firms, each seeking a rarely achieved monopoly, 
presents a problem of immense difficulty and importance; 
for notall the skill and effort of the producers can survive 
a sustained stagnation that is produced by impotence in 
the sales departinent. 

Agents’ aptitude and training.—lLven under condi- 
tions where the available supply does not exceed the 
demand of the market, and efficiency of the manufactured 
article is combined with a cost of production that is 
within reasonable range of the earning value of a 
machine, the salesman is perpetually confronted with 
those contending factions which threaten to annul his 

est efforts, and turn the moment of apparent success 


chaser are paramount to any considerations that appeal 
to the minds of inventor and constructor. Novel features 
of design, that may greatly impress the trained, experienced 
engineer, whether by reason of increased “life” or greater 
facility in the control and operation of a machine, are 
points that are overshadowed by the questions of external 
appearance, accepted principles of current practice and 
initial cost. The question of maintenance and upkeep, 


Co.. Ltd. 


Carirat. AND LLABILITIES. 


NOMINAL CAPITAL, 
10,000 ordin. shart 
5000 pref. shares 


s, £10 
£19 


SUBSCRIBED CAPITAL, 
8500 ordin. shares, £10 
1500 pref. shares, £8 


Sundry Creditors. 
EMOEUB TONG S55. ese tes. (are neh ver 
Balance disposable per revenue account 


| | 

| equally with the points that make for satisfaction under 
running conditions, in order that the machine he has {o 
offer shall not suffer in the inevitable comparisons which 
however odious, he is constantly called upon to make. 

| In short, convincing proof of superiority in essentig| 
features cannot enthusiastically be advanced unless the 
agent is himself thoroughly acquainted with the principles 
of design and the methods of construction, 

XUIL—SELLING AGENCIES AND TRAVELLERS, 

Agents’ reports—In order that the commercial man. 
ager may be acquainted with what transpires betwee) 
the firm's representatives and prospective clients, and 

any necessary co-operation duly secured under an 
organised direction, it is customary for daily reports to 
be addressed to head office, and any demands for photo. 
graphs, drawings, suggestions, kc., receive prompt atten. 
tion. A record as to calls and descriptive matter sent 
forward is kept in the inquiries card index in the corre. 
spondence department, the progress of negotiations bein 
noted on the back of the card. Agents’ reports ar 
| preserved in separate files for each representative, 
together with the carbon copies of replies, and each 
subject may be instantly referred to by the use of ay 
alphabetical index to the numbered contents of the file, 
Undesirable accounts.—Due attention should be paid 
by the agent to the character of each inquiry, and as a 
safeguard against entering into contracts with firms of 
doubtful financial standing, the fullest advantage should 
be taken of the “ credit inquiry” system. It not infre 
quently happens that an agent will, negligently or other. 
wise, accept an order without exercising this precaution, 
and not only should the payment of commission be with- 
| held until the account is duly discharged, but any los; 
| through bad debts incurred by such inadvertence should, 
| by agreement, be wholly or partially made good out of 
| subsequent earnings. 
| Ayents’ order forms.—Considerable satisfaction js 
| obtained by the use of printed order forms for the use of 
| travellers, which are so drawn up as to represent a 
| sufficiently detailed specification of the required car, being 
| arranged in sections so as to indicate clearly any de. 
| partures from standard practice, and special requirements 
as to colour and fittings. Misunderstanding is avoided 
by such a lucidly expressed form of order, and the sub- 
sequent progress of the work through the shops is less 
likely to be interrupted and intermittent than would 
otherwise be the case. 

Collection of accounts.—While it is very desirable that 
remittances shall be made to the chief office, it not 
infrequently happens that travellers are called upon to 
undertake collection of accounts. The form of acknow- 
ledgment for the use of travellers is usually a printed 
pro forma receipt of octavo size, conveying an intima- 
tion that the company’s official receipt will follow in due 
course. Monies so collected should be remitted to the 
cashier without delay, as otherwise there is a likelihood 
of unintentional offence resulting through letters, soliciting 
a settlement, passing between the accounts department 
and customer. 
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BALANCE SHEET as at September 29th, 1906. 


PROPERTY AND AsskTs, 


FIXED PRoverry, 
Buildings 
ist ate... 


Total ... 
Less 24 depree, 
MovaABLE PROPERTY. 

Stock: Rough stores 
Finished =tures... 
Work in progress 


PLANT. 
Standard drawings 
Less 10°. depree. 


Standard patterns 
Less 20 4 deprec. 


Jigs, gauges, templates ... 
Less 20° deprec. 


Machine tools .,.... 
Less 10% deprec, 


Loose tools coe ene 
Less 20% deprec. 


Blocks, woodcuts 
Less 25°, deprec. 


Fixtures and furniture ... 
Less 124°, deprec. 


Derbrs. 
Bills receivable... 
Sundry debtors 
doubtful 


CASH AND INVESTMENTS. 
Cash in office... ... os 
Bank of England... ... ... 
3°, deb. bond, X. Y, Co., Ltd. 


can An 
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important though it is, all too frequently becomes of 
secondary importance, being ovscured by that of first 
outlay; hence it is that the successful salesman must 
accommodate himself to meet the conditions imposed by 
his clientéle, even though it may bring him into conflict 
with his better intentions. Nevertheless, it is imperative 
that such sacrifice of efficiency shall not be accepted 
unchallenged, and to this end the agent should be 


|intimately in touch with every detail of manufacture, 


XIV. (Conelusion.)—SECRETARY'S DEPARTMENT. 
Legal position.—The office of company’s secretary 1s 
of statutory creation, and his responsibilities and duties 
as between the registrar of joint stock companies and the 
company’s shareholders respectively, with his personal 
liability for torts, wilful or otherwise, are specifically 
defined by the Legislature. He is the mouthpiece or 
instrument of the directors or governing body, who are 
the agents or trustees of the company, and he is the 
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oflicer directly responsible for the carrying out of such 
resolutions as are from time to time determined upon by 
the Board in meeting assembled. d 
Duties.—The duties of the secretary in general vary in 
their scope, according to personal qualifications | and 
experience, and are frequently determined by the size of 
the company and general local conditions. The fune- 
tion of the company secretary is, strictly speaking, 
clerical and ministerial only. Under the direction of 
the Board he is the convener of all meetings of that 
body and of the company, recording the minutes of pro- 
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The Engineer 


The crank shaft, which has two balanced fly-wheels on 
it, actuates the valves by means of excentrics. The 
position and form of the water valves may be seen in 
Fig. 8. 
one on the delivery chamber. The hose box contains 
1500ft. of hose pipe with the necessary standpipes, 
branch pipes, water mains, keys, and general apparatus 
required for working the engine. We have already 
alluded to Messrs. Shand, Mason and Co.’s device for 
quick steam raising. This may be seen at the top of the 
chimney in Fig. 13. Its action will be readily appreciated. 


There are two air vessels, one on the suction and | 


oil used. Natura}ly, too, when a heater is at work the 
fuel in the grate is kept dry and in the best condition for 
quick kindling. 

A point about the fire engines constructed by Messrs. 
Shand, Mason and Co.,is that they are fitted with the 
firm’s patented arrangement of variable steam expansion 
This appliance is said to economise steam to such an 
extent that a weight of 10 per cent. can be saved in the 


| whole fire engine; and it is further claimed that less 


stoking is necessary, and that fewer sparks are emitted 
from the funnel owing to the softness of the exhaust. 















































Fig. 13—HORSE-DRAWN FIRE ENGINE—SHAND MASON, AND CO. 


ceedings thereat, and issuing all the necessary notices. 
He also conducts the correspondence with shareholders 
with regard to calls, transfers, &c., and prepares the 


statutory returns to the Registrar of Joint Stock 
Companies. The books kept in, this department 
include all such as bear upon the internal busi- 
ness of the company —e.y., register of members, 


directors’ minute book, minute book of general meet- 
ings, register of directors and managers, register of 
mortgages, annual summary and return book, all of 
which are obligatory under the Act. There are also other 
books which are indispensable and customary, such as 
the share ledger, transfer book, &c., which are common 
to both private and public companies registered with 
limited liability. Although the preparation of the final 
books of account, t.c., trading and profit and loss account, 
balance sheet, and the revenue charges—of which the 
specimens given above show their relation to the routine 
detailed in the respective sections referring to costs and 
accounts—is, in a small company, often undertaken by 
the secretary, the duty is one that generally devolves 
upon the accountant. To the student of the law and 
practice of joint stock companies there is, perhaps, no 
more valuable book of reference than “ Palmer's Com- 
pany Law,” which contains a complete record of the Acts 
from 1862 to the present, together with a clear, authori 
tative exposition of all important features. Similarly, there 
isno more useful publication dealing with the duties and 
responsibilities of the company secretary than the 
popular “ Secretary's Manual,” published by Jordan and 
Sons, which requires no pressing recommendation of the 
author by reason of its extensive circulation. 








BRITISH FIRE APPLIANCES. 
No. IV 

OrHER examples of horse-drawn fire engines are shown 
in Figs. 11 and 12, which represents the general type of 
engine supplied by Messrs. Shand, Mason and Co. The 
fuel carried is enough for from one and a-half to two 
hours’ working. The fire-door is in the front of the 
boiler, and the tire-box itself holds sufficient fuel not only 
to raise the steam pressure to the required point, but 
also to run the engine at full load from fifteen to twenty 
ininutes without replenishing. Hence it is claimed that , 
it will very rarely be necessary to put more fuel on 
during a run to a fire. The suction pipe is carried coupled 
up to the pump, turning round the back and lying along 
the right-hand side, with an additional length at the left- 
hand side of the engine. On arriving ata fire the suc- 
tion pipe on the right-hand side of the engine is passed 
to the rear, when the engineer has an undisturbed 
position to attend to his boiler and engine, while the 
suction hose is being removed from the opposite side of 
the engine and the delivery hose connected to the fire 
punp at the rear. The engine has two vertical 
cylinders, which are attached to the rear of the boiler 
in the manner shown in Fig. 8. The double-acting 
steam cylinders each have two piston-rods passing through 
separate stuffing-boxes. The piston-rods pass down on 
each side of a double-throw crank and are connected to 
« headpiece on the pump piston-rod. From a joint in 
this headpiece a connecting-rod returns to a crank pin. 
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Tae fan can be shipped and unshipped quite readily. In 
using this apparatus a heavy coal and wood fire is laid in 
the fire-box, and the fire having been lighted is encouraged 
by the action of the fan, which draws air through it. We 
are informed that at a recent trial of this apparatus 
applied to a 260-gallon sized engine 5lb. steam were 
obtained in 2 min. 5 sec., 10 lb. in 2 min. 20 sec., 20 Ib. in 
2min. 40 sec., 30]b. in 3 min. 12 see., 50]1b. in 3 min. 
{7 sec., and 100]b. in 4min. 18 see. In 
engines we understand that 100 lb. pressure is obtainable 


The expansion gear is illustrated in Fig. 17. In ordinary 
cases the cut-off may be varied from eight-tenths to five- 
tenths of the stroke. The variation is obtained by means 
of alever, which in effect moves the cut-off excentric 
forwards and in advance of the crank. Other advantages 
claimed for this appliance are that with it there is a less 
consumption of fuel, that the running is more even, and 


that steam is more readily maintained, and that these 


larger sized | 


points are gained without any drawbacks or complica- 
tions in the working er handling of the engine. 








Fig. 14-SHAND-MASON FIRE 


in from 5 to5} min. These times are taken when start- 
ing from cold. With the boiler kept heated the 
steaming time is still further reduced. The makers tell 
us that steam is raised so rapidly and surely with this 
apparatus that even when the boiler is kept cold the full 
steam pressure will be obtained before the engine can, as 
a rule, be got into working position ata fire, and in cases 
where a heater is in use the quick steam-raising apparatus 











ENGINE 


It will be interesting, perhaps, if we give an illustration 
and brief description of what is, we believe, among the 
most powerful horse-drawn steam fire engines in the world. 
This is shown in Fig. 15, and examples of it have been 


| supplied to both Liverpool and Calcutta by Messrs. 


| Merryweathers. 


| allows of a considerable saving in the quantity of gas or | 


The engine is capable of delivering 
2000 gallons—9087 litres—of water per minute. At a 
recent trial, with a nozzle of 23in. in diameter, a jet was 
thrown over 200ft. high. There are six 3} delivery out- 
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lets, and by means of breechings twelve lines of hose can An engine of somewhat unusual design is shown in 
be supplied at once. The boiler is 83ft. 2in. in diameter | Fig. 16. As far as its general appearance goes it is very 
similar to other engines supplied by the makers—Messrs. | connected direct to a pair of double-acting pumps, each 


and dft. 9in. high without the chimney. The fire-box is 














Fig. IS—MERRYWEATHER 2000 GALLON FIRE ENGINE 


driving two 9}in. pumps direct, the stroke being 8in. 
The crank shaft is carried in bearings over the piston- 
rods, the .crosshead being of special form, and being 
cottered to the rods and running in guides on the top of 
the pumps, long connecting-rods being thus used without 
increasing the length of theengine. Thesteam cylinders 
which are horizontal, are fitted with rocking valves of 
the Corliss type. The overall dimensions of the complete 
engine are 13ft. 6in. long, 7ft. 3in. wide, and the height 
to the top of the chimney is 9ft. 2in. 

By way of comparison between ourselves and foreign 
ompetitors we may draw attention to a German motor 
e engine recently supplied to the Hannover Fire 
srigade, which is considered to be one of the finest and 
est equipped corps in Germany. This engine is com- 
ared below with an English motor engine recently 
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4ft. 3in. in diameter. The engine has two 123in. cylinders 


sf 
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supplied to the Corporation of Liverpool. The comparison 
is such that any person, however biassed, must acknow- 
ledge the superiority in every way of the British engine :— 





German Eng ne. 
Weight, loaded se wee eee eee 64,500 kilos, = 4-42 tons. 
Maximum speed per hour on the 
MAME nce: cs ae. sows oot (ooh SCRE 
Capacity perminute ... .... ... 1000 litres = 220 gallons. 
Carries no hose for delivery. 
Liverpool Engine. 
Weight, Iceaded ... ... ... ... 4 tons. 
Maximum speed per hour on the 
level... comes . aa. 30 to 40 miles. 

Speeduplin§’ ... ... .. . 15 miles per hour. 

Capacity per minute... .... ... 500 gallons. 

Carries 1000ft. of delivery hose. 
Here we have two engines nearly equal in weight, the 
advantage in this respect being with the engine made in 
this country. The German engine can only go at one- 
third the speed of the British engine, can pump less than 
half, and has no provision whatever for carrying hose, 
whereas the Liverpool engine carries ten lengths of 100ft., 
or 1000ft. in all. minute. 











| frames in front of the boiler. It consists of a pair of 
| inverted steam cylinders 8}in. in diameter and Sin. stroke 
’ 


4}in. diameter. A thousand feet of hose are carried, and 
the net weight without fuel or water is 47 ewt.—2 tons 
7 ewt. It is, as will be observed, designed for horse 
traction. 
A very different type of fire engine is shown in Fig, 18, 
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Fig. 13 HAND FIRE ENGINE 


This has been designed by Messrs. Shand, Mason and 
Co. for meeting a variety of requirements incidental to 
railways, docks, factories, estates, institutions, &2. It is 
a light, portable engine, compact in form, and easily 


Merryweathers—but it is constructed to work at a pressure | moved about by hand by one person. It has a boiler and 
of 250 1b. on the square inch—representing a total head i engine constructed on the same lines as in the fire- 
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Fig. 1})—MERRYWEATHER HIGH-PRESSURE FIRE ENGINE 
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Fig. 17-SHAND-MASON VARIABLE EXPANSION GEAR 


of about 580/t., and to pump 350 gallons of water per | engine by these makers already described. It is made 
The machinery is placed vertically_between the | in two sizes, one being capable of discharging 100 gallons 


per minute and of throwing a {in. jet 120ft. high; the 
other of discharging 150 gallons per minute and of throwing 
a 13in. jet toa height of 130ft. The engine and boiler 
can be detached from the carriage, of which there are 
several forms, quite easily. It is claimed that in tropical 
countries and under other special circumstances this 
engine, being very light, is available for use where larger 
| wheeled machines would be unpractical. For this 
purpose arrangements are provided by which the whole 
machine can be lifted and carried by men. 








THE ORDNANCE SURVEY. 


General remarks.—To the Ordnance Survey is entrusted 
the preparation and maintenance of general maps of 
Great Britain and Ireland, which may be divided into two 
classes—large scale and small scale maps. The former 
include the ;;'5 or 25in., and the ;5!,5 or 6in. maps, and 
under the latter class are comprise the 53445 or lin. to 
the mile, the ;s,55 or lin. to two miles, the maps of 
lin. to four and to 10 miles respectively, and the , 555500 
or lin. to 16 miles. Other maps are also prepared by 
the Department for public and local authorities, to which 
| further reference will be made. It may be mentioned 

that maps on scales larger than the 25in. are no longer 
prepared or revised by the Ordnance Survey for corporate 
bodies except at their expense. A revision of the large 
scale maps is now being systematically carried out, with 
the sanction of the Treasury, at a rate of progress which 
will ensure that no part of Great Britain will have been 
unrevised for more than twenty years. At the time 
revision was first started in 1904, the survey of 
a large part of Great Britain was more than twenty 
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years old, whereas the only areas now, in that 
“ondition are about one-half of the county of 
Cornwall, and two-thirds of Pembroke. The re- 


vision of the small scale maps is proceeding, under the 
game authorisation as that just alluded to, at a rate to 
ensure periodical revision within fifteen years, and no 


part of Great Britain or Ireland remains unrevised on the 
lin. scale at the present moment for so long a period. 


These swaller maps, with the exception of the coloured 

edition of the lin. map of Scotland, and of the 2-mile 
maps of that country and Ireland, are practically com- 

plete, and new editions of them are issued from time to 
time as the normal revision of the lin. map progresses in 
the field. Maps on the scale of 4,10, and 16 miles to 
lin. are now complete for the whole of the United 

Kingdom. 

The cadastral survey on the 3455 scale.—The survey and 
publication of maps on this scale of England and Wales 
were finished in 1895, and the revised edition is in course 
of publication as rapidly as possible after the completion 
of the manuscript maps. This remark applies equally to 
the similar maps for Scotland, which were published in 
1897. At present there is no part of Scotland upon this 
scale which remains unrevised for more than twenty 
years. In Ireland the re-survey for these maps has 
been carried out in sixteen counties, and is proceeding 
in five more. The progress of this work has been much 
delayed by the extreme closeness of the detail in parts of 
the island. There are many plans on which the enclosures 
number more than 1000, and, in some instances, exceed 
1800, so that the average area of the enclosures on the 
plan is less than half an acre. Since such laborious 
work has not previously been encountered on the 
Ordnance Survey in Great Britain, it is not surprising 
that the output has been proportionally slow. 

Maps on the y5hgo scale.—Of all the Ordnance plans, 
there is probably none so useful to the civil engineer, 
architect, surveyor, landowners, and also, in a great 
measure, to the general public, as the well-known “ 6in. 
to the mile,’ which were published for the whole of 
England and Wales in 1890, and of Scotland in 1882. 
lor especial reasons connected with land valuation, the 
fin. survey for Ireland was commenced as early as 1824, 
and completed in 1840, before any such survey was 
undertaken either in England or Scotland. The 6in. 
maps of the revised counties of England and Wales are, 
as a rule, in course of reduction from the revised maps 
on the sJ59 scale, and are published by heliozincography. 
In uncultivated districts the revision is made direct on 
the original 6in. maps. In Ireland and Scotland the 
same system is followed, and in all cases publication 
follows as soon as possible that of the 25in. maps. In the 
Irish maps, contouring, which was discontinued for thirty 
years, now follows the field survey, and is as close up to 
it as admits of convenient working. 

Maps on the scale of 534¢5.—The maps on the scale of 
lin. to the mile are published in three different forms for 
the whole of the United Kingdom. ~ They are revised in 
the field, independently of the larger scale maps, and no 
part of the different countries now remains unrevised 
for more than fifteen years. It should be noticed that in 
the Irish maps the contours are not yet available for the 
whole country. 

Maps on the scale of 4:¢:3)-—Owing to the press of 
other work the publication of the 2in. maps has been 
delayed, but the whole of them have been drawn for 
England and Wales. They are prepared by photo- 
etching, and are based on those of the lin. scale. 

Town surveys.—The plans have been published of all 
towns entitled toa large scale survey at the date of thesurvey 
of the districtin which they are situated. Surveys have been | 
extended and revisions made at the expense of the local | 
authorities in nine towns in England and Wales, and | 
similar work is at present in progress at Newcastle-on- | 
Tyne and Grimsby. Another very important survey of 
this description is that of the metropolis on the 5ft. 
(,5's5) scale. This survey, which was revised in 1890-5, 
is now being further extended in order to include the 
whole area of the county of London, for the purposes of 
the Land Registry. It has been decided that these new 
plans, when published—and in future any of the plans of 
London upon this scale which have been partially revised 
by the Ordnance Survey or the Land Registry Depart- 
ment—shall be placed on sale to the general public. In 
Scotland the re-survey and revision of Aberdeen, Dundee, 
and Ayr, on the =). scale, have been completed at the 
expense of the respective corporations. It may be here 
remarked that in Ireland the boundaries and areas of 
territorial divisions, as shown on the maps of the Ord- 
nance Survey, are the legal boundaries and areas of these 
divisions, and that the Irish Valuation Acts provide that 
the Ordnance maps are to be used in ascertaining the 
areas of tenements. In Great Britain, on the contrary, 
the boundaries shown on the Ordnance maps have no 
legal recognition, although, in compliance with the terms 
of the Survey Act, 1841, the boundaries of all parishes 
to been ascertained by investigation and perambu- 
ation. 

Multiplicity of scales.—It no doubt sometimes occurs 
to the outsider that there are too many scales in use by 
the Ordnance Survey Department, and the assumption is 
by no means unreasonable. A little inquiry into the 
subject of Ordnance scales, past and present, will be of 
material assistance in arriving at a correct solution of the 
question. That there were too many at one time is beyond 
dispute, but several of these redundant examples no 
longer exist. The first step in considering the matter is 
to eliminate from the list all special scales, that is, all 
those to which special surveys are plotted. As these are 
paid for by other Government Departments and local 
authorities, the payers have a right to choose the scale 
they consider most suitable for their purpose, subject to 
the approval of the Survey Department. Two of the 
former scales now in disuse are the x}, and j59} 590: 
There is another point with regard to the Ordnance scales 
worth noticing. It is that the popular name of the map 
Is not always an accurate description of its natural 

















equivalent. For example, the “6in. to the mile” 
is an absolutely correct representation of its given 
natural equivalent 41,5, but the same relation does 
not hold good for “25in. to the mile,” and its given 
equivalent 5,459. The natural equivalent fraction for the 
popular name of the map is y3};;. The double system 
is unquestionably confusing, and the substitution of frac- 
tional equivalents in the place of miles per inch is due to 
the recommendations of a Committee which sat in 1854. 
So long as our existing linear measures of the mile are 
retained, it will be a mistake to introduce another and a 
different system. The metrical millennium has not yet 
arrived. 

Work for other Government departments.—It may be 
broadly stated that the work undertaken by the Ordnance 
Survey for collateral departments includes ali those of 
primary importance. Space will allow us to quote only 
a few instances. Since 1859, when the first surveys were 
made for the Landed Estates Court and Irish Land Com- 
mission, 5508 estates, containing 4,357,112 acres, were 
surveyed by order of the Court at a cost of £181,000. A 
very large increase of work has attended the different 
branches of the publication office at Southampton. The 
number of printings for other departments in 1898-9 was 
only 204,000. In 1905-6, it rose to 1,920,000. Under the 
same heading the machine printing of maps approximately 
equalled those published as Ordnance Survey work 
proper, the principal items being those for the London 
Traftic Commission and for the “ Official History of the 
South African War.” 

Buildings and machinery.—Considerable additions 
have been made under these items, including the erec- 
tion of a small observatory. In consequence of the 
marked success of the change of motive power at South- 
ampton from steam to electricity, it was decided to 
remove the old boilers and engines, and install electrical 
plant worked by oil engines at Mountjoy, in Dublin. Six 
of the old hand zinc presses have been replaced by others 
driven electrically, the copper plate press has been 
adapted to utilise the new power, and also the pumps and 
fans now in use. These changes have been found to 
result in a great improvement in cleanliness and 
efficiency. 

Further details and information will be found in three 
very useful appendices and a series of eight coloured 
index maps attached to the recently issued Ordnance 
Survey report, which, with commendable prompti- 
| tude, is brought up to the end of March in the present 
| year. 





INSTITUTION OF MECHANICAL ENGINEERS. 





In the report we gave in our last issue of the summer 
meeting of the Institution of Mechanical Engineers, 
whieh was held at Cardiff Jast week, we finished the 
account of Wednesday morning's proceedings with the 
conclusion of the resumed discussion on the papers deal- 
| ing with the mechanical handling of coal at the docks in 
| South Wales. Three other papers were also read on that 
| day. The first was on “ The Manufacture of Tin Plates,” 
| by Mr. R. Beaumont Thomas, and an abstract of it will 
| appear in a subsequent issue. This paper called forth 
| little discussion, only two gentlemen taking part in it. 

The next paper—‘ Large Testing Machines in South 
| Wales 1829-1906"—was read by Mr. James in the 
| absence of: the author, Mr. J. Hartley Wicksteed, of 
| Leeds. The following is a summary of the more impor- 
| tant passages in the paper :— 

There has been installed this year at Lloyd's Bute Proving 
House, Cardiff, a 350-ton horizontal machine of the author's 
design, for the purpose of testing the largest anchors used in the 
British Navy or the mercantile marine, with the statutory proof- 
load, and for ascertaining the breaking load of the largest cables 
now used, 

Before describing this machine, which illustrates the most recent 
development in testing machines, it will be interesting to place on 








130-ton Vertical Testing Machine 
Designed and built at Cyfarthfa Iron Works, Merthyr Tydvil, 
by Mr. W. Williams in 1829. 





steelyard on which dead weights are loaded. The levers are 
mounted on knife-edged fulcra throughout, and care has been 
taken to arrange all the knife edges in strict alignment, which 
makes them capable of exact measurement. The machine would 
test up to loads of 130 tons, and Mr. Williams made experiments 
with it on riveted joints, with lap joints, with single butt-straps, 
and with double butt-straps, and also upon iron bolts up to 2in. 
square. His records of load are astonishingly high, reaching over 
tons per square inch on wrought iron bolts. 

It is a curious coincidence that the machine of 1829 had the 
straining shackle free to rebound on the rupture of the specimen, 
while the lever system remained undisturbed owing to its being at 
the same end as the stationary part of the machine. Similarly, in 
this machine of 1906, the levers are mounted on the stationary 
part of the machine, and the straining crosshead is free to rebound 
without chattering the knife edges. Imagine the water in the 
cylinder compressed to one ton per inch and a bard specimen frac- 
turing suddenly, then the elastic compression of the water and the 
elastic recovery of the containing vessels tend to shoot the ram out 
of the cylinder. The design of the machine is such that all statical 
stresses are self-contained between the cylinder and the sliding 
bed, and are taken symmetrically along the centre of gravity of 
the sections. The bed-plateand foundations are inert and entirely 
unstrained, but when the piece breaks and the statical stresses are 
released, the sliding bed is free to shoot out and relieve the elastic 
pressures referred to ; but the cylinder which carries the fulerum 
plates is restrained from any perceptible recoil, first of all by its 
own mass, secondly because it is bolted to the bed-plate which 
underlies the whole length of the machine from end to end, as is 
clearly shown in the general view, and thirdly, because this bed- 
plate is bolted and keyed t> solid foundations. With this construc- 
tion there is no sensible kick upon the knife-edged fulcra, and 
their accuracy is unaffected even by such violent reactions as take 
place on the sudden release of a 35U-ton load. 

The sliding bed in this form of construction enables a movable 
straining crosshead to be locked at any part of the bed. 

‘lhe weight employed for measuring the load is divided between 
stationary weights at the long end of the steelyard and a rolling 
weight which, by the introduction of a double-armed steelyard 
originated by the author, counterbalances it by passing on to the 
negative end of the lever. Thus the rolling weight of half a ton 
on this machine is balancing another half ton concealed in the long 
end of the steelyard. As the poise-weight rolls, the concealed 
half ton is gradually released, so that the centre of gravity of the 
whole steelyard system travels at half the rate of the visible scale. 
The effect of this is that the scale unit is double the size that it 
would be were a one-ton poise acting on the long end of the lever 
only. and at the same time the required poise is only half the 
weight. 

To revert for a moment to the comparison between the Cyfarthfa 
machine of 1829 and the Cardiff machine of 1906. The similarities 
in the elementary principles have already been described. The 
essential improvements of the latter machine over the former 
consist chiefly in the introduction of a poise rolling on a double- 
armed steelyard, and of a movable straining head locked in a 
sliding frame, by which the clip boxes may be brought close enough 
to test a rivet, or to any distance apart required for breaking the 
links of chain cables ; and, of course, also such perfecting of details 
as has resulted from extended experience and the close attention 
of many workers in this field. 


In the discussion which followed, Mr. Swasey re- 
marked that it had been his privilege to see the large 
machine mentioned in the paper. It appeared to him 
that a difficult problem had been solved in an efficient 
manner. It meant so much to everyone concerned to be 
able to test large anchor chains properly, and this could 
now be done with the machine described. 

Mr. Lenox, of Pontypridd, spoke from the manufac- 
turer's point of view. He reminded the members that 
his firm had constructed the cable for the new Cunard 
steamship Mauritania. The links for this cable were, he 
said, the largest that had ever been constructed, and 
difticulty was experienced with testing them. Each link 
weighed 190 lb., and specimens had to be sent to Lloyd's 
proving house at Tipton. They were not broken even at 
the greatest tensile stress ever applied to any chain, 
namely, 350 tons. At this stress the links showed no 
defect although they elongated 6in., measured over three 
links. Mr. Lenox then referred to an old testing 
machine which was constructed in 1816, and was still 
in use at his works at Pontypridd. This, he thought, 
was the first testing machine erected in South Wales, 
and not that mentioned in the author’s paper as having 
been constructed in 1829. The 1816 machine was belt 
driven, and worked in conjunction with a system of levers. 

Sir William White remarked that thirty years ago he 
had visited Pontypridd for the 
Admiralty to verify the accuracy 
of the machine used there, 
which had just been referred 
to by the previous speaker. 
Mr. Wicksteed’s paper, he said, 
was a valuable history of this 
type of machine. It put on 
record the early machine of 
1829, and the latest machines 
of this type. It seemed to him 
that the machine of 1829 in 
relation to the work that had 
to be done in those days was 
really more powerful than the 
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the work that had to be done 








now-a-days. He welcomed the 





advent of large testing machines, 




















as it appeared to him that one 














use which would be found for 
them would be the testing of full- 
sized specimens of structures. 
This was now being doné outside 
thiscountry. Heconsidered that 
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record a description of the very first testing machine ever con- 
structed, which combined the same essential principles as the most | 
approved modern machines, namely, hydraulic power for straining 
the specimen, and dead weights acting through levers with knife- { 
edged fulcra for measuring the load. It is remarkable that this 
earliest machine was started in 1829 in the county of Glamorgan, 
where the present latest and largest machine has also found its 
home. Fig. 1 shows the machine of 1829. It was made at 
Cyfarthfa Ironworks, Merthyr Tydvil, from the design of Mr. 
William Williams, then engineer to the works. It will be seen 
that the machine is made with two columns, the, upper part of 
which form hydraulic cylinders, and a crosshead raised by these 
cylinders carries the top shackle for straining the specimen. The 
bottom shackle lifts a lever of the second order connected to a 








we ought to know more about 
the actual working strength of 
structures than we did. 

Mr. Charles Newman, of London, asked the author for 
particulars of an electrically equipped proving house, such 
as one which he stated existed in Paris. 

Mr. James, on behalf of Mr. Wicksteed, replied. He 
regretted the unavoidable absence of the author through 
illness. With regard to Mr. Lenox’s statement that the 
machine at Pontypridd was the first one in Wales, he— 
Mr. James—did not deny it, but stated that the 1829 
apparatus mentioned in the paper was the first which 
was fitted with an hydraulic ram at one end and levers 
at the other. The 1816 machine was belt-driven. He 
then briefly described the machine referred to by Mr. 
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Newman, and remarked that it had been erected by the 
author's firm. The machine in Paris was, he said, only 
electrically-driven in so far that an electric motor drove 
the pumps for the hydraulicram. The machine mentioned 
was quite up to date, and was capable of dealing with 
columns up to 30ft. in length, and was specially designed 
to test full-sized parts of structures. 

A vote of thanks was then unanimously passed to the 
author for his paper, and regret was expressed at his 


absence. 

The next paper taken was that entitled “ Railway 
Motor Car Traffic,” by Mr. T. Hurry Riches and Mr. 
Sidney B. Haslam. An abstract of this paper is given 
below. 

In this paper the authors propose to deal as far as possible with 
the question of railway motor cars. The opinion held by most 
‘ocomotive engineers, and by a large number of electrical engi- 
neers, on the broad and general question of railway electrification, 
is that for suburban close traffic only is it justifiable. It is 
suggested and maintained that the electrification of branch and 
main line tratfic will, as a general rule, result in a loss to the rail- 
way company, as the load-factor at the power station will be a very 
poor one, owing to the intermittent traffic. On the other hand, 
suburban traffic, especially if in thickly populated areas, calls for 
a more frequent service and a greater acceleration of speed than 
is attainable with ordinary passenger trains. It was to meet 
municipal tramway competition that one or two attempts were 
made to produce self-contained carson various lines in the early 
part of the last century. While these cars were more or less a 
success, the requirements were not then great enough to encourage 
continuation. 

It may not be out of place to mention here that in 1873 or 1874 
a Mr. Rowan designed and built self-contained steam cars for 
which he covld find no sale in this country. His cars were, how- 
ever, taken up to a certain extent abroad, notably in Austria and 
Switzerland. In 1902, however, the competition of street cars in 
the suburban districts, especially around London, became more 
acute, and caused the railway companies to give serious thought 
to the matter, and railway motors were introduced by the London 
und South-Western Railway Company as an experiment. This 
proved so far successful that the Great Western Railway Company 
and the Taff Vale Railway Company followed by building cars for 
trial upon the'r railways to fultil the requirements of a more 
ow _— service upon sections in certain districts where traffic was 

ight. 

The first railway to move in the direction of. self-contained car 
traffic was the London and South-Western Railway Company, 
which placed a steam car on its line between Fratton and Southsea 
in 1903. This car, which was equipped with small cylinders and a 
vertical boiler, was fairly successful, and encouraged the idea that 
progress in this direction promised a solution of the problem. The 
next railway company to move was the Great Western Railway 
Company, which adopted the four-wheel coupled type, the boiler 
being vertical and the engine being placed under the car. This 
car, which had to contend with heavier gradients than the car of 
the London and South-Western Railway Company, was necessarily 
more powerful. 

About the same time, or immediately afterwards, the Taff Vale 
Railway Company, which had for some time been considering the 
various possible methods of treating this problem, put their first 
car on the rails. This car, which was different in several important 
features from those previously mentioned, wa: deemed so far 
satisfactory that a further six were ordered. Owing to the heavy 
gradients to be overcome, namely, 1 in 40, it was necessary that 
more provision should be made for dealing with these heavy 
gradients than had previously been made in cars. The engineand 
boiler of this car were made separate from the carriage body, 
while the leading wheels of the four-wheeled bogie, which carried 
the engine and the leading end of the car, were made the driving 
wheels. The engine was of the outside cylinder type, carried 
beneath the boiler, while a novel feature of the car was the ease 
with which the body could be detached from the engine. The 
next railways to deal with the subject were the North-Eastern, 
Great North of Scotland, Great Central, and the Great Northern, 
and it is proposed to deal with these and other types later. 

Before coming to the actual experience of the authors, and the 
reasons which caused the adoption of steam cars on the Taff Vale 
Railway, the authors wish to point out that this is not done with 
any idea of comparison with other systems, but giver: merely as 
first-hand information. The Taff Vale Railway Company has a 
certain branch which, owing to the paucity of passengers as a 
general rule, was not as profitable to work as was desired, and it 
was to this branch that attention was first drawn for any better 
and cheaper method of working. To be sure of getting the best 
results, careful comparisons were taken of the cost, both capital 
and running, of steam and electricity, the latter of which was sub- 
divided as follows :—(1) Self-contained cars—that is, worked with 
secondary batteries, (2) Third-railsystem. (3) Overhead system : 
(a) with bonded rail return; (4) with new return rail. (4) With 
lead and return rails. 

_The idea of a car run by current from secondary batteries was 
given consideration, and one of the authors visited Belgium and 
Swansea, anil examined the cars used there, which at that time 
were run by storage batteries. The gross weight, without passen- 
gers, of each car was 45 tons and 19 tons 7 ewt. respectively, and 
the seating accommodation was in Belgium 50-60, and at Swansea 
#2 inside, 57 outside. The capacity of the batteries was 140 
ampére-hours, and the normal discharge rate 20 ampéres at Swan- 
sea and 250 ampére-hours, with discharge rate of 125 amperes in 
Belgium. The general conclusion arrived at on the subject of 
battery cars was not favourable, as their first cost, namely, £4000- 
£5000, was high, and their maintenance was also excessive, while 
their weight and periods of inactivity when charging—a time equal 
to their period of activity—were all features which did not com- 
pare favourably with steam cars. 

The conclusion drawn from figures given in the paper was, that 
unless the service is very frequent—that is, a train every few 
minutes, and the maximum distance from the power-house short, 
the steam service is better and more economical than the electrical. 
The question of taking current from a supply company in prefer- 
e.ace to installing generating plant was also thoroughly considered, 
and there isno doubt that when the amount of current or load 
factor fluctuates much, or where the power is originally small, the 
supply company can work at a considerably cheaper price per 
unit. Again, if the distance is great—that is, if the start and 
finish of th@t part of the line which is to be electrified are some 
way apart, a considerable point in favour of the power supply is 
raised, as the current could be supplied: at two or three points 
along the line, thereby doing away with and saving a considerable 
voltage drop and the resultant losses and the increased outlay. 
In the question of steam and electricity the subject of control has 
also to be considered. 

It is worthy of remark that even those railways which have gone 
ia for the electric system have mechanical braking on their cars in 
preference to electrical, and it is generally held that the steam 
crs are, as a whole, more amenable to requirements and more 
easy to control. The usual system of braking on electrical railway 
cars is one or another of the ordinary air or vacuum brakes—the 
pump being driven by a small electric motor. 

It was while these results were being arrived at that the London 
and South-Western Railway Company placed its steam car on the 
rails, The Taff Vale Railway Company having satisfied itself that 
the steam car was undoubtedly the most economical for their 
purpose, then designed and placed one on the rails, suitable for 
: wrying the above-mentioned fifty-two passengers at a maximum 
s eed of 25 miles per hour, and having a capacity of accelera- 

vn of 30 miles per hour in 32 seconds. ‘This speed of 25 





miles per hour, however, was found to be insufficient, and the 
greater speed, which had to be and was attained, caused at first 
some considerable trouble in axle-heating. Since then the journals 
of the driving wheels have been increased in length to 104in. 
instead of 7in., and with other small alterations the car now 
attains a speed of 35 miles per hour with ease. The authors 
then go on to describe several railway cars in use in this 
country. 

The advantages of the rail-motor system of carrying passengers 
may be placed as follows :—Owing to the small unit, a much more 
frequent service is given with a better percentage of freight to 
dead weight hauled, while the mileage cost of working is only 
about one-third the cost of an ordinary passenger train mile. The 
facility of picking up and setting down passengers at line crossings, 
small villages, &c., makes the service more popvlar, and enables 
many passengers to travel who would not otherwise be able to. 
The rapid rate of aczeleration makes the through speed higher. 
The experience of those railways who have given both an exten- 
sive trial is that the system is equally advantageous for heavy and 
sparse traffic. In the first case the motors sandwiched in between 
the regular trains find a traffic without taking it away from the 
trains, while in the second the trattic has been developed by the 
more frequent service. The number of steam cars at present 
running, and the ever increasing number both at home and abroad, 
proves their utility, and it seems certain that in them railways 
have the best, and in fact only, effective answer to street car 
competition. 

In conclusion, the authors wish to thank the engineers and 
others who have supplied details and drawings of the cars on their 
respective railways, and to remark that they have endeavoured 
to treat the subject on its merits as they have found them, and to 
put before the members the conclusions arrived at, and in this 
they trust they have succeeded. 

The paper was illustrated by nine plates and seventeen figures 
in the letterpress. 


In the discussion which followed Mr. Aspinall said 
that too little credit had been given to Mr. McDonald for 
the introduction of the rail motor car. The rail motor 
car, he explained, was of use for adding to the service on 
branch lines. When used for this purpose his company, 
the Lancashire and Yorkshire Railway, had abandoned 
first-class and also smoking compartments .arguing that 
if people could travel-in trams for twenty minutes with- 
out smoking, then they could also do so in a motor coach. 
By adopting motor coaches better commercial results had 
been obtained; in fact, the company had doubled its 
receipts on lines which used not to pay. Mr. Riches in 
the paper had stated that electric trains had no electric 
brakes. He, Mr. Aspinall, thought that it was undesir- 
able that they should have such brakes, for failure of the 
power might render them useless at any moment. He 
thought that electrical engineers should pay special atten 
tion to perfecting some form of regenerative control. 
This would be a remunerative tield for some one to 
work in. Some of the energy of the train ought to be 
turned back into the. mains in order to give what he 
roughly described as a form cf fluid stoppage. At 
present a large amount of iron was now being worn away 
by means of power brakes; the loss was tremendous, and 
he could not believe that it was mechanically right to stop 
the trains with so much friction creating such an immense 
amountof waste of iron thatultimately the limestone ballast 
underneath the track would become of value to the iron- 
smelter. In one part of the paper a table of comparative 
costs was given, and in it the daily run of each car was 
taken as 37 miles. He thought this was very misleading, 
as it certainly did not represent the practice of to-day. 

With regard to the running of the rail motor coach, at 
one place at least on the Lancashire ani Yorkshire 
system it had been found that when the motor service 
ran parallel to the tramway, the public preferred the rail 
motor to the latter service. He finally drew attention to 
a point in the construction of the rail motor cars which 
stop at places on the line where there are no stations. 
The guard pulls a lever, and steps drop down. By doing 
this a valve is opened which puts on a brake that cannot 
be released till the steps have once more been 
raised. However, he said, each case must be considered 
on its merits, and he did not think that what was suitable 
for remote parts of the country would satisfy the con- 
ditions, say, of the Great Western Railway Company's 
rail motor car service near London. 

Mr. Macaulay regretted that more chief ofticers of 
railway companies were not present. Dealing with the 
rail motor car service ‘between Pontypridd and Caer- 
philly, he stated that it was the best investment that his 
company had entered into. He had put down eight 
stations and reduced the fares 35 per cent., and now the 
line was a great success. He felt sure that the traffic 
which the railway companies had lost throughout the 
country would be recovered if rail motor cars were more 
generally used. 

At this point the President adjourned the discussion on 
this paper until the next meeting of the Institution in 
London. 

The proceedings ended with a hearty vote of thanks 
to everyone who had extended local hospitality to the 
members of the Institution. 

On Wednesday evening the Institution dinner was 
held in the Park Hall. The President was in the chair, 
and the guests included the Earl of Bessborough, the 
Deputy Lord Mayor of Cardiff, Mr. W. L. Yorath, Sir 
Alfred Thomas, Mr. Arthur Keen, Alderman P. W. Carey, 
Mr. Joseph Shaw, Dr. W. E. Edwards, Mr. Ambrose 
Swasey, Professor Kent, and many others. The toast of 
“The City of Cardiff” was proposed by Sir William 
White, and responded to by the Deputy Lord Mayor. 
“ The Trade of the District’’ was proposed by Mr. John 
A. F. Aspinall. The Earl of Bessborough proposed the 
President’s health, and Mr. Martin briefly responded. 
Nearly 300 of the members’ were present, and a very 
enjoyable evening was spent. y 

On Thursday the members had the choiee of visiting one 
of the three following piaces :—The Newport Transporter 
Bridge and the Alexandra Docks, the- Barry Docks, or 
Powell Duffryn Steam Coal Company’s Bargoed Colliery. 
The Borough of Newport consists of the old and new 
towns, the two being divided by the river. A stone 
bridge was built in 1800 to connect the two portions of 
the town, and this bridge was widened in 1866. How- 
ever, owing to the increased traffic the Corporation 
decided in 1899 to erect a transporter bridge, somewhat 





similar to those erected cn the Continent :—Span, centre 
to centre of towers, 645ft.; span between faces of piers 
592ft.; clear height to underside of stiffening girder from 
high-water mark, ordinary spring tides, 177ft.; height of 
tower from pier cap, or level of approach road, to saddle, 
2414ft.; distance between centres of anchorages, 1545ft. : 
centre of tower to centre of anchorage, 450ft. 

The foundations are set in the marl about 80ft. below 
the river bank, and the piers, eight in number, are placed 
in groups of four on each bank. Each pier consists of 
a masonry well or monolith mounted on a steel curb or 
shoe 20ft. in diameter. The walling is of local stone set 
in cement mortar, and steel-wire cables lin. in cireun- 
ference secured to the shoe were carried up in the walling 
as it proceeded. The anchorages are of rubble masonry 
in lime mortar on a pile and lime concrete foundation ; 
galleries are provided for the passage of the cables, 
which can be inspected throughout their whole length. 
The reaction is taken through granite bed-blocks with 
armoured cement concrete blocks on their ipner faces, 
Each anchorage weighs approximately 2000 tons. The 
towers are of lattice steel construction, the main mem. 
bers of the legs being formed of angles and plates 
riveted together in the form of a cross. The bottom part 
of each leg is well stiffened by gussets and brackets, and 
the general outline, looking in the direction of the stream, 
is an even taper from base to summit. Viewed froim 
across the stream, the legs are spindle-shaped. The 
upper parts of the tower above the platform are very 
rigidly connected together by three tiers of lattice 
girders and heavy bracing, and the extreme top is heavily 
reinforced by joist sections. On the top of each masonry 
pier a heavy cast iron saddle is fixed, which carries a 
rocker or articulation pin, on which rests in turn an 
inverted saddle connected to the tower leg itself. A 
wind pressure of 56 lb. to the foot on the side facing the 
wind, with one-half of this amount on each of the lee- 
ward faces, has been allowed for. Each tower is fitted 
with an easy stairway extending from the ground to the 
platform level, and the calculated weight of a tower is 
277 tons. 

The suspension cables are sixteen in number, four 
inside and four outside each of the stiffening trusses. 
Each cable is composed of 127 wires, giving a total 
section of 3°945 square inches. The anchor cables are 
also sixteen in number, the section of each being 4°273 
square inches. The suspension and anchorage cables 
have an estimated weight of 196 tons, and the diagonal 
cables 19 tons. 

The travelling frame or truck is built up of joist channe! 
and angle sections, and is arranged to run under the 
bottom booms of the stiffening girders. It is furnished 
with sixty cast steel wheels. From the frame is suspended 
the car, 33ft. in length by 40ft. in width, which is divided 
into a central roadway space and two footways. The 
frame and car are propelled by steel-wire ropes wound on 
a drum worked by electric motors, and the maximum 
rate of travel is 10ft. per second. The cost of the bridge 
was about £70,000, and it was erected by Mr. Alfred 
Thorne, contractor, of Westminster. 

The Bute Docks, which were visited by one of the 
parties, are the property of the Cardiff Railway Company, 
and were opened in 1839. They have now an area of 
161} acres—exclusive of South Dock—and vessels regu 
larly trade there which load up to 12,000 tons. An 
abstract of Mr. Ree’s paper, which outlined the altera- 
tion, additions, and extensions that have been made since 
1874, necessitated by the accommodation required for 
vessels of larger size and for increased coal shipments, 
was given in our last issue. 

The visits to the various works on Thursday were so 
arranged as to enable the members to return to Carditl 
in time to attend the garden party given by the most 
honourable the Marchioness of Bute at Cardiff Castle. 
There was a large number of local ladies and gentlemen 
present, and, in all, the party numbered over one thousand. 
The weather was all that could be desired. During the 
afternoon the band of his Majesty's Grenadier Guards 
played selections of music. In the evening there was a 
large audience at the Park Hall to listen to a Welsh 
concert given by the local reception committee. The 
most attractive item was the singing of the Rhymney 
Male Voice Choir. 





RAILWAY SYSTEMS OF CHINA. 


WuETHER the Government and people of China view the 
advent of the white race among them with greater eqanimity 
and genuine forbearance at the present day, than in former 
times may be an open question. At any rate, they do not 
carry their hostile feelings to the same degree of intolerance 
as when they repulsed proffered civilisation and ruthlessly 
destroyed the emblems which accompany its presence. It 
is just thirty years since we made them a present of the 
10-mile line from Shanghai to Ansoung. The people not 
only wrecked this line, but at a later date the tracks from 
Pekin to Paoting and from the capital to Tientsin. At the 
present time there are in China nearly 4000 miles of railway, 
partly under traffic and partly under construction. We have 
been able, at intervals, to keep our readers fairly au courant 
respecting railway projects, lines building, and others open to 
the public, in the Chinese Empire. These have necessarily 
generally been presented piecemeal, as details reached us of 
advances made in each particular instance. In the general 
map—Fig. 1—will be found the routes followed by the 
different railway systems in China, so delineated that their 
stage of progress is at once apparent. 

It was not until fourteen years after the wholesale destruc- 
tion of the small line uniting Shanghai with its entrance 
port, that another attempt was made to introduce the 
locomotive into China, “his project, under the title of 
the North-Eastern Railway, was formed in the first instance 
to connect the mines of Kaiping with Takow and Tientsin. 
Even as late as the year 1895 the coal was conveyed by boats 
to the capital, and the districts watered by the Grand Canal, 
and the confluents and tributary streams of the river Pei-ho. 
The prolongation of this line to Pekin, under the auspices of 
the Court mandarins, was accomplished three years subse- 
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quently, This route, shown in detail in the map—Fig. 2— 
was in the meantime run across the provinces of Tcheli and 
Manchuria to the Russian station of Inkou, situated upon 
the left bank of the river Liao -Fig. 1. The line is of 
standard gauge of 4ft. 84in., and consists of two principal 
divisions, the first from Inkow to Chanhai - Kowan, a 
distance of 212 miles, and the second, 235 miles in length, 
from the latter town to the capital. It requires twelve hours 
to pass the successive stages, much time being lost by fore- 
scen and unforeseen obstacles, and by frequent transhipments 
for the crossing of rivers and streams still unbridged. Sub- 
stantially, the line is the property of the Chinese Govern- 
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ment. It is true that it was built in great measure by the 
assistance of English capital, and is worked by an English 
syndicate, but the acting and controlling staff is composed of 
an equal number of English and Chinese officials. It should 
be here mentioned that the administrative and financial con- 
ditions attending the construction and.working of the North- 
Eastern line are of the most complicated character, and, 
what is worse, are inseparable from every similar project and 
enterprise carried out by foreigners in the country. The 
Chinese make not the slightest scruple in availing themselves 
of foreign capital for the making of their railways, but have 
never absolutely conceded a single undertaking of that class 
to a foreign nation. All the Asiatic systems are virtually in 
the hands of native companies, amenable only to the direct 
authority of imperial administration. Theconditionsattached 
to the construction of the railway from Pekin to Hankeou 
may be regarded as a prototype governing the execution of 
similar projects within the limits of the empire. Three 
edicts were issued consecutively with respect to this im- 
portant enterprise—the last in 1898. A brief summary of 
these will be sufficient to point out the real gist of the whole 
transaction. 

It appears that about the time alluded to, the attempt to 
raise a national subscription for the execution of the under- 
taking was a_failure. Under these circumstances the 
Emperor ordered the Director-General of the Imperial Com- 
pany of Chinese Railways to treat with outsiders, with the 
object of raising the necessary funds by way of a loan. 
In none of the three edicts was there any mention 
made of any concession of the line to the parties find- 
ing the money. A loan of four and a-half millions was 
subscribed by Belgium and France, and issued in the 
form of bonds, repayable in twenty years by a series of 
drawings, commencing in 1909. In the event of an antici- 
pated repayment of the loan by the Government, which might 
possibly take place in 1907, the contract would then become 
null and void, and the subscribers would cease to be con- 
nected with the matter in any shape or form. The con- 
struction of the line is under the superintendence of an 
engineer-in-chief selected by the subscribers, but subject to 
the exclusive authority of the Chinese director-general previ- 
ously named. To that official the staff of the head engineer 
is presented, and he must ratify the appointment, and has 
the power to reject it if it should not give him satisfaction. 
In addition, the director exercises an absolute right of control 
by means of his agents, native or foreign, who are required 
by him to furnish every description of information, but are 
forbidden to communicate directly with the staff. Should 
disputes arise between the company and the Government, 
they are referred to the judgment of one of the members of 
the Wai-vou-pow, and of the Belgian Minister accredited 
to the Chinese Court. If the member of the native tribunal 
and the Minister cannot agree, the case is remitted to the 
Minister at Pekin of the foreign country which has partici- 
pated in the loan, in this instance to France. So far as the 
working of the railway is concerned, the Belgian company 
has a more or less free hand in the direction as well as 
administration of it. In this respect the Chinese company 
is restricted to the sole control of the receipts and expenses. 
As a saving clause in the interests of the mandarins, it is 
stipulated that all orders for the upkeep and repairs of the 
line should be executed at the workshops under the authority 
of the director-general. 

A glance at the map—Fig. 1—will indicate the importance 
of the railway, from the capital to Hankeou, which is 750 
milesin length. Its course follows the great alluvial plain, 
280 miles broad, which stretches between the last step of 
plateaus of Thibet and the sea. At one point, before arriv- 
ing at Hankeou, it crosses the watershed dividing the valleys 
of the rivers Hang-ho and the Yang-tsé¢, with gradients not 
exceeding 1 in 70, and by the aid of a tunnel 1200ft. long. 
After wending its way through the rich provinces. of Petchili, 
Honan, and Houpé, it attains its present terminus at 


Hankeou, situated 700 miles from the sea, upon the left bank 
of the Yang-tsé, which debouches at the town and port of 
Shanghai. Hankeou has a population of a million and 
a-half, and an excellent geographical position. It can berth 
vessels drawing 23ft. of water, and in 1904 accommodated 
5350 craft, with a total tonnage of 3,372,000. The traffic of 
the ports has reached the large figure of £20,000,000, of 
which two and a-half millions represent the value in tea. It 
was towards the end of last year that this great accession to 
the railway network of China was brought under traffic. It 
followed upon the completion of a long bridge over the river 
Hang-ho, no mean achievement, making due allowance for 
all the difficulties to be surmounted. The spans are of 
moderate dimensions, averaging 132ft., but they are 120 
in number, and the length amounts to a very respectable 
figure from shore to shore. 

The line to Chan-si gives access to a province possessing 
resources which will repay development and expansion. 
Equal in extent to the whole of the British Isles, it is situated 
to the west of the province of Petchili, which extends to the 
gulf of the same name. Landwards it fringes the great 
eastern plain, near the frontiers of Mongolia and Thibet, at 
an altitude varying from 2500ft. to 3500ft. Upon the abrupt 
eastern declivity the geological formation is of the granite 
type, and on the western, which is less precipitous, both clay 
and sand are met with. 

This province is particularly rich in mineral resources. 
Annually over 150,000 tons of coal form the constant output 
from the mines of Pin-ting, despatched to the coast by long 
convoys of camels, asses, and mules. The population of the 
district is exceeding dense, no uncommon occurrence in China, 
which, in conjunction with its other advantages, marks it 
out as specially suitable for railway enterprise. The Chinese 
are quick to perceive and to seize the opportunity of develop- 
ing schemes of a promising character. Negotiations were 
opened with the Russo-Chinese Bank, which led four years 
ago toa couple of contracts oragreements. One includes the 
issue of a loan and the construction of a railway, and the 
other the conditions attending the working of the line. After 
the issue of the loan the bank drew off, and placed the whole 
matter in the hands of the ‘‘ French Company for the Con- 
struction and Working of Railways in China,’’ an association 
definitely constituted in 1904. The general organisation of 
this undertaking is, with some modifications, modelled upon 
the same lines as the Pekin and Hankeou project. Similarly 
to it, the duration of the working agreement is limited to 
thirty years, which causes it to expire upon the same date as 
the redemption of the loan. 

The new line, as far as can be judged at present, will have 
a total length of 160 miles, and the building of it has already 
commenced near the town of Ching-Ting—Fig. 1—with a 
population of 50,000. Its course lies towards the west, in a 
very mountainous district, and is beset with numerous 
obstacles and impediments, chiefly of a topographical 
nature. They present themselves in the many crossings of 
rivers, gorges, and ravines. Some of the last spread in all 
directions, shut in by walls several hundred feet in height. 
It is principally owing to the unfavourable character of the 
ground that the metre gauge has been adopted, as it lends 
itself better to the sharp curves required to evade these diffi- 
culties than would a wider gauge. The first of the two distinct 
divisions included in the new route takes off from the Pekin- 
Hankeou main line at the station of Tchen-to, 50 miles south 
from Cheng-ting, upon the right bank of the river Hu-to-ho, 
an effluent of the river Tien-tsin, and then follows the valley 
of the Chih-ho, until it reaches the source of that stream, a 
distance of 95 miles. It is expected that the initial section 
of this railway will be opened for traffic at the end of the 
year, with a temporary terminus at Nang-tsu-Kuan. The 
second section will extend to Ping-ting, the centre of the 
coal industry, and the third thence to Shou-yang. After 
leaving this station the prolongation of the line will run down 
to the Yellow River, but its exact course has not yet been 
determined upon. It may be mentioned that the execution 
of this track is being retarded by the opposition of the local 
authorities, who are strongly opposed to the employment of 
native labour to carry out the work. 

To the south of the line already described is another, with 
which this country is intimately concerned. It is nearly 
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Fig. 2—CHINESE NORTH-EASTERN RAILWAY 


perpendicular to the Pekin-Hankeou route, which cuts it into 
a couple of unequal lengths, and traverses the valley of the 
Yellow River. ‘The permission for its construction was given 
in 1898 to the ‘‘ Pekin Syndicate,’’ Ground was broken in 
the year 1902, and the first steps taken to unite Ching Huan, 
in the mining districts, with Taokou, situated on the river 
Wei, on the eastern side of the Pekin Railway, whence the 
products of the mines could be conveyed by water as far as 
Tientsin. In 1904, 78 miles had been constructed, and the 
principal mining centres had been linked up. At this stage 
the Chinese Government entered into negotiations with the 
syndicate for the purchase of the whole undertaking. Last 
year these negotiations terminated in # convention, by virtue 
of which the Government became the proprietor of the 
mileage already completed, and of the remaining miles still 
to be finished. Under the circumstances, the Pekin Syndicate 
was authorised to raise a Chinese loan of £630,000, embodying 
the cost of the line and the expense of working, which was 
granted to the said syndicate for a period of thirty years. 
Another railway project in which we are also interested is 
that connecting Shanghai with Nankin. After the signing 
of the agreements respecting the Pekin-Hankeou scheme, the 





English Government alleged that the Chinese had failed to 





make good their previous engagements, and claimed com- 
pensation from them. This took the form, in 1898, of an 
official authorisation to the ‘‘ British and Chinese Corpora- 
tion’’ to build the connecting link. It was not until six 
years after, that the matter was clinched by the issue of a 
guaranteed 5 per cent. Government loan. This important 
railway is 180 miles long, and traverses a fairly flat country, 
but is intersected by innumerable canals and minor water 
courses. It runs along the right bank of the Blue River, 
which is navigable fer large vessels with a very remunerative 
carrying trade. Work has been commenced at both termini, 
and a section of 10 miles is opened. This is the length that 
was torn up in 1876 and restored in 1898. 

Under the title of ‘‘ The General Company of Railways and 
Tramways in China,’’ the concession of a new line from 
Kai-pong-fou to Honan-fou—Fig. 1—was conceded to Belgium 
in 1903, based upon the same lines as those for the Pekin- 
Hankeou and the Chan-Si enterprises. The loan required is 
£1,000,000, of which one-half has been issued. A commence- 
ment has been made with the new track, which has a mile- 
age of 160. It will follow the right bank of the Yellow River, 
and cross the main line from Pekin and the stream at one 
and the same point. 

An undertaking for which the Chinese Government gives 
no guarantee is the construction by the ‘‘ Shantung- 
Eisenbahn-Gesellschaft ’’ of a railway 280 miles in length, of 
the metre gauge, uniting Tsi-nan-fou with Kiao-tcheou. The 
former is the chief town of the semi-island province of Cuan- 
toung. The Germans clearly place a much greater value upon 
their Oriental outpost at Kiao-tcheou than we do upon ours 
of Wei-hai-wei. To this place we havedone nothing, although, 
from its position north of the other, it has a much greater 
command of the Gulf of Petchili and the neighbouring 
territory. 

The prolongation of the Pekin-Hankeou main route to 
Canton will constitute it the great arterial north and south 
line of the kingdom. There is a history connected with this 
extension to which we may briefly refer. The execution of 
the project was in the first instance accorded to an American 
syndicate in the year 1898. That authority, not having 
proceeded with sufficient energy and despatch in the building 
of the twenty-seven miles between Canton and the important 
port of San-shui, the Government seized the opportunity of 
entering the line in its general programme. It has recently 
bought back the concession, the expenses already incurred 
amounting to £700,000. A loan of a million has been nego- 
tiated with the Hongkong Bank, guaranteed upon the receipts 
of the opium in the provinces of Hou-pe and Hou-nan. Of 
the million, £680,000 were paid to the syndicate, and the 
remaining £320,000 were reserved for constructive purposes. 
Competition is very keen for the building and working of this 
line, but nothing has yet escaped respecting the result of 
negotiations, which are nevertheless in progress. 

France has all to herself the railways near the south- 
western frontier of China, where it touches French posses- 
sions in Tonkin. By a diplomatic convention of 1898 China 
conceded to the French Government a line connecting Tonkin 
with Yunnan-Sen—Fig. 1—the capital of the province of 
Yunnan. This road will form an extension of the French 
railway along the valley of the Red River from Hanoi to the 
frontier town of Laokay, and will bring to Tonkin the pro- 
ducts of the rich province of Tsé-Chouan. The making of the 
Chinese part, a distance of 280 miles, and the working of the 
whole line from Hanoi to Yunnan-Sen, are in the hands of 
the French Company of Railways of Yunnan and Indo-China. 
The section from Hanoi to Laokay is provided for out of 
colonial funds. 

A few remarks here may not be out of place respecting the 
possible future position of railways in China. The teeming 
population, which in a European country would be an 
indicaticn of prosperity, has no such meaning in China. 
The great mass of the multitude is in a state of miserable 
mendicancy, or next door to it. Ground down to the utter- 
most beneath the cruelty, tyranny, and oppression of the 
mandarins, they have nothing to spend on railway fares. 
Short local lines have a better prospect before them, especially 
if connected with the seaboard, than long arterial routes of 
communication extending into the more primitive and savage 
parts of the country. These latter will be seriously handi- 
capped by the opposition arising from water transport, which 
is omnipresent in a land where time and speed are almost 
unknown quantities. The difficulties and obstructions with 
which contracts and agreements literally bristle, will not 
diminish as the knowledge of the Chinese Government regard- 
ing the profit to be made from railway and other enterprises 
increases. The greater the gain the greater the risk, and it 
is prudent to weigh one against the other, before engaging in 
the realisation of a scheme, which nothing short of absolute 
force might be necessary to bring to an honest issue. We 
endorse the remark of a writer in Le Génie Civil, to which 
we are indebted for our illustrations and part of our subject 
matter, that the success of all negotiations in which the 
question of Chinese railways is intimately concerned, depends 
more upon diplomatic skill and ability than upon the exertions 
of capitalists and engineers. 








STEEL AND ConcrETE WHakrves.—The United States 
Government will build at Manila two steel wharves with con- 
crete piers ; one of these will be 650ft. long and 110ft. wide, and 
the other 600ft. long and 70ft. wide. The floor framing con- 
sists of transverse plate girders resting on the piers, and 
carrying between their webs longitudinal lines of 18in. rolled 
steel joists. Over these is a concrete slab floor 4$in. thick, 
reinforced by sheets of expanded metal or wire netting 
embedded in it. To protect the face of the wharf there are 
wooden fender piles driven in front of it and connected by 
waling pieces, while spiral springs are inserted between the 
piles and the ends of the plate girders. For each concrete 
pier there are five or seven wooden piles 65ft. to 75ft. long, 
driven so that they form a core or pyramid above the bottom, 
with the middle pile 15ft. or 20ft. above the ground. Steel 
cylinders, of ,';in. plate, are then placed over the groups of 
piles and sunk some 6ft. or 8ft. into the bottom. Above the 
level of the top of the highest pile the cylinder tapers to a 
smaller top diameter. The mud is then pumped out, vertical 
steel reinforcing bars are set in place, and the cylinders are 
then filled with concrete. At intervals the vertical bars are 
connected by horizontal hoops and radial bars. The piers 
are 6ft. diameter, tapering to 3ft, at the top, and have 
a concrete mixture of 1 part of Portland cement, 2 parts of 
sand and 5 parts of stone. They are 20ft. apart transversely 
and 25ft. apart longitudinally. The floor is of wooden block 
paving upon the concrete base. The work will require nearly 
300 of these piers. - 
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HYDRO-ELECTRIC POWER STATION AT ZOGNO. Ws °0006 m. per metre, and the maximum ‘00085 m. per 2000 horse-power—Fig.9, The turbines are of the Francis 
metre. In rock *00085 to *0012 was allowed, and in type, and were constructed by the firm of Riva, Monneret 


Aw important electric power station has recently been the tunnels *00085 to ‘0011. The difference of level | and Co. They are govern i i 70- 

erecte ] on the river Brembo, near Zogno. It is a Cease | between the surface of the water at the intake building and are rigidly poi tt mags By misediaggt water 
were made by the firm of Gadda and C. Brioschi Finzi 
and Co., and are of the fixed armature type. The alter. 
nators generate three-phase current at a tension of 2750 
volts at a speed of 315 revolutions per minute. The 
periodicity is 42, and the peripheral velocity of the fields 
is 40 m. per second—nearly 90 miles per hour. There 
are two turbine-driven exciters, each capable of giving 
out 950 ampéres at 110 volts at a speed of 750 revoly. 
tions per minute. One exciter can provide sufficient 
current to excite three of the alternators at full load. 

The pressure of 2750 is raised by means of transformers 
to 25,000. There are four sets of three transformers 
each set having a capacity of 1800 kilo-volt-ampéres, 
They were made by the same firm which constructed the 
alternators. They are air cooled, the necessary fangs 
being driven by electric motors. The twelve transformers 
are mounted in line—see Fig. 8, page 143—on a concrete 
| base. 

The switchboard gallery commands both the dynamo 
Yoom and the transformers. It is reached by flights of 
steps from both departments, and a platform extends out 
into the transformer room. The switchboard gallery 
itself is seen in Fig. 4, which shows the general arrange- 
ments very well. The central portion of the board is 
occupied by the line ammeters and the general voltmeter, 
Four panels—two on each side of the central portion 
are devoted to the four generators, one to each. No 
high-tension mains are taken to the switchboard. The 
high-tension switches are operated from it, mechanically, 
and the instruments work through transformers. The 
main switches controlling the machine circuits are con. 
tained in separate concrete cells, and the main bus bars 
are carried in horizontal cellular concrete channels. 
These arrangements are shown in Figs. 6 and 7, while 

_ the extra high-tension switches and gear are also con 
; bape tained in separate concrete cells,as shown in Fig. 5. A 
to supply power to the Lecco and Erba districts, where and at the reservoir is 7 m. The total head is new form of time switch has been installed, which 
there are many industrial establishments. It is one of 57°74 m., and ‘the horse-power available is 7700. includes the introduction of a small fuse in parallel with 
the largest hydro-electric stations in Italy, and the scheme 
has been carried out by the Societa per Imprese Elettriche —- ————- ——---— : 
Conti, of Milan. The hydraulic portion was designed by 
Signor Guiseppe Villoresi. The dam in the river Brembo 
was constructed on the site of an existing dam, which 
was lowered and altered to suit the new circum- 
stances. It is 51°20m. long and 17°91 m. wide in the 
centre. It is shown in Figs. 1 and 2, Fig. 2 being a sec- 
tion on the line A B in Fig. 1. it is provided with 
movable trestles, on the Poirée system, the trestles being 
1°43 m. high and being spaced 1°60 m. apart. The 
dam was constructed in a single winter, the course 
of the river being deflected so as to leave first one and 
then the other half of the river bed dry. 
The total vem of the aqueduct between the intake 
and the discharging reservoirs is 7663°23 m.—rather 
over 4} miles a which 3229°71 m. are in earth ee EO ae 
excavation, 2076°77 m. in rock, and 2356°75 m. in|There are four pressure pipes, from the reservoir | the electro-magnet of a relay. The relay only comes 
tunnel, the longest tunnel being 741°65 m. The at the end of the canal to come house. These are | into operation you the fuse has gone. The exciter 
| board may be seen at the far end of Fig. 4. 
wee | The transmission line is double, and is 32 kiloms.- 
ne 1 a | say 20 miles long. Gola, Siemens, and Wurtz lightning 
eee BATON, PS jas | arresters are employed, the poles all being kept separate 
EDO AD gsi i es | by means of large diaphragms and surfaces of cement. 








Fig. i—DAM ON THE RIVER BREMBO 


nt: 


ener a There are four points along the line where divisions in 
Koihea Pr ae eae Receiving basin | the line are made, so that it is possible to cut out apy 
- —— | section which may be in need of repair. As the line is 
in duplicate, it is possible to carry on the service with 
one set of lines while any defect on the other is being 
| put in order. The switches used for this purpose are 
| similar to those at work in the Central Station, and they 
| are contained in armoured concrete cells in the same 
manner. These sub-dividing places, which are in charge 
| of operators, are in telephonic and telegraphic communi- 
| cation with the central station, and with the deliver) 
| end of the line. 

The engravings which we reproduce on _ pages 
| 143 and 146 give an excellent idea of the arrangement of 
| the station and of the artistic treatment of the interior. 

The overhead travelling crane in the engine-house is 
| for a load of 16 tons; that over the transformers will 
| deal with 6 tons. The generator coils are made so as 
to be readily replaced even by a man not accustomed 
to the work, and the revolving fields are made specially 
strong, in view of the high speed—315 revolutions per 
minute—at which they run. It is a noticeable fact that, 
whereas the turbines driving the exciters are connected 
to the latter by means of flexible couplings, the main 
turbines are rigidly coupled to the main alternators. 
This is a practice by no means universally adopted in 
the case of turbine-driven. plant. 
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Ir is proposed by the Staffordshire County Council to 
widen Dove Bridge, Uttoxeter, one of the few remaining media#val 
bridges, with angular recesses in each parapet as refuges for foot 
passengers. 


Nove WaTERWORKS RESERVOIR.—The new reservoir built at 
Newton-le-Willows is of interesting construction. It was origin- 
ally the intention of the authorities to build an ordinary service 
reservoir on elevated land at a distance of some two miles from 
the pumping station, but by constructing an elevated reservoir in 
the immediate vicinity of the latter eckablbaneat it was ible 
' to effect a considerable saving in capital expenditure as well as in 
m } upkeep and general So gaye he reservoir might have been 
a | built of cast iron or steel at the top of a brick tower, but the cost 
~~... MANAGERS HOUSE would have been more than that of ferro-concrete, and conse- 
: quently this material was employed and the Hennebique system 
adopted, The new reservoir is 72ft. in diameter and 12ft. deep, 
and has a capacity of 300,000 gallons. It is covered at the top by 
a flat a ferro-concrete, over which is a mere of ra wa 
; intercept the direct rays of the sun, and is supported on twenty- 
Fig. 3-PLAN OF POWER HOUSE AND PRESSURE PIPES eight pe pi spinesne tonne so as to form a Arid framework, in 
P the middle of which is a central — 107ft. high, mage) 1 
average fz ? g ; , ar 1 4+9r hee : _ accommodation for the water mains and a spiral staircase. Is 
vi gee ap 0 the length of the canal is 0009 m. | 1'350 m.—57in.—diameter, and 75 m.--say, 246ft. long. | is, we believe, the largest reservoir of the kind hitherto built in 
} e. In earth excavation the minimum permitted The power house contains four main turbo-generators of | the United Kingdom, 
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HYDRO-ELECTRIC POWER PLANT AT ZOGNOQO ; 


( For description see page V2) 
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Fig. 4-SWITCHBOARD GALLERY Fig. 6-HIGH TENSION SWITCHES 























Fig. B—-CONCRETE CELLS Fig. 7—BUS-BARS 





























~ 


Fig. 8—AIR COOLED TRANSFORMERS Fig. S9-COMBINED TURBINE AND ALTERNATOR 
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THE BRITISH ASSOCIATION : YORK MEETING, 
1906. 


Tue old city of York acquired two new features with 
the advent of the British Association, which, according to 
some, added charm—according to others, had the reverse 
effect. The one feature was the development of 
rectangular white patches on old walls, new walls, rail- 
ings, everywhere, in fact. Looking at the splendid 
minster, several white patches intervened ; looking at the 
walls the same phenomenon was repeated. On closer 
inspection the patches proved to be the labels indicat- 
ing where the sections met. The other feature 
was the appearance in the streets of crowds of 
people, mostly oddly dressed and carrying bundles 
of papers, and passing in large numbers to places 
and streets that at other times enjoy peaceful repose, 
only disturbed by the noises from the railway. It is 
remarkable how varied and persistent these railway 
noises are, and how they seem to permeate the whole 
city; but in spite of that the city of York made a very 
pleasant meeting-place. The reception room was in the 
Exhibition, and never has the British Association had 
a writing’ room more liberally adorned with pictures; 
whilst the adjoining museum gardens are simply delight- 
ful, and as tea was dispensed throughout the afternoon, 
without payment, too, owing to the liberality of 
Dr. Tempest Anderson, it proved a very attractive 
resort in the bright sunny weather which fortunately 
prevailed. Here, therefore, the members of all 
degrees of eminence flocked, and it was here one 
could observe that although there were several of 
the old habitués, some grown very much older, some 
even tottering, yet there were many absentees, and 
inquiries elicited the fact that death had been doing its 
work among the B.A.’s, too. But there was at the 
meeting a good attendance of a strong adolescent element 
in the form of the younger workers in various branches 
of science that spoke well for the continuation of the work 
of the Association. The proceedings commenced on 
August Ist, and terminated on the 8th. The usual course 
was followed—the President's address on the first day ; 
on the following days sectional meetings, mostly well 
attended, garden parties, and other entertainments in the 
afternoon, and various private and public evening gather- 
ings. Saturday was a free day, except in the case of the 
energetic botanists, and was devoted to various excur- 
sions, whilst Tuesday saw the termination of the sectional 
labours with few exceptions. And the grand dispersal 
followed on the Wednesday, the old terminal excursions 
that used to be in vogue having been discontinued 

There was much interesting matter presented at the 
sections, and a marked feature was the overlapping of 
sectional work. Physieo-chemical problems invaded 
Section G; it was doubtful whether some of the work A 
did should not have been done by B; whilst B took over 
what appeared to be F’s work, and E captured some of 
C’s matter; but nobody was the worse for it. 

In Section G the President’s address made a very good 
impression, and Sir Benjamin Baker, in moving a vote of 
thanks, remarked that, apart from its scientific interest, 
it was of fundamental importance to engineers. It con- 
cerned especially the properties of metals in relation to 
their use for war, and he thought the molecular theory, 
with which Professor Ewing had dealt, would probably 
have far-reaching consequences in regard to the practical 
use of metals. In fact, they as engineers were under a 
great obligation to the Professor for his original contribu- 
tion to knowledge. 

Major W. E. Edwards followed with a paper on 
“Armour and its Attack,” in which he reviewed the 
development in the manufacture of armour plate and 
projectiles from the time of General Sir William Congreve 
—1805—to the present day. His paper will be printed 
in another issue. 

Sir William White expressed his appreciation of the 
paper, and pointed to the fact that many of the important 
contributions to modern armour were the work of 
Englishmen. 

The President, to emphasise this idea of the importance of 
the paper, pointed to the value of the armour on a modern 
battleship, which would probably amount to half a million 
of money, and thought they were under a great obliga- 
tion to the author for his paper. This ended the first 
day’s work. 

We are obliged through lack of space to hold over 
further reports of the meetings until a future issue. 








H.M.S. MONTAGU: CONCLUSION OF SALVAGE 
OPERATIONS. 

THE salvage operations on the Montagu up to the 
21st July were fully described in our issue of the 27th ult. 
Since then the weather has been so unfavourable that not 
only could little progress be made, but ground was 
actually lost owing to the damage done by the heavy 
swell, the ship becoming so much strained as to make it 
questionable whether she was worth repairing. 

On the 22nd and 23rd July a trial of the arrangements 
for floating the ship was made. Pumping was started on 
the morning of the 22nd, just after high tide, but was 
stopped for a little during the evening high tide to 
prevent the ship from bumping. Shortly after this all the 
pumps and air-compressors were started. The results 
of the pumping were generally satisfactory except in the 
case of the spaces under the 12in. barbette forward. The 
revolving ammunition trunk worked slightly as the ship 
bumped and loosened the wedges which had been used to 
make the lower deck water-tight round the trunk. This 
working made it difficult to fit a more satisfactory form 
of joint, especially as the work had all to be done by 
divers. The result was that the barbette filled right up 
to the outside water level. 

The air-compressing engines were run easy till 3 a.m. 
on the 23rd, and were then worked up to full power. At 
4.30 a.m., two hours before high water, the pressures 








were :—Engine-room, 6 lb., corresponding to 13°5ft. of 
water; boiler-rooms, 5:4 1b., corresponding to 12ft. of 
water; capstan engine-room, 10]b., corresponding to 
224$ft. of water; and the pressures were rising at the rate 
of 1 lb. per hour. The pressure required in the engine 
and boiler rooms to get a satisfactory reserve of 
buoyancy was about 8}1b., and this would hardly have 
been obtained. Twenty camels were in place, giving a 
buoyancy of about 600 tons. 

The morning was foggy, with a drizzle of rain and a 
considerable swell. Shortly after 3 a.m. the battleships 
Mars and Duncan took up positions abreast the bow and 
stern of the Montagu, ready to warp her off should the 
conditions be favourable, and the salvage vessel Linnet 
was secured to the starboard side of the ship. It was 
intended that the tug Escort should be secured on the 
port side, but the swell was too great to enable her to 
come alongside. The towing of the Montagu out of her 
present position would undoubtedly have been the most 
difficult part of the whole operations, owing to the many 
rocks which surrounded her, the strong tide, continual 
swell, and the deep draught and weight of the ship. 

At 3 a.m. the Montagu began to bump slightly, and 
by 4.30 a.m. she was bumping heavily. Taking into 
account the unfavourable weather conditions and the 
small reserve of buoyancy available, it was decided to 
stop the trial at 4.45 a.m., before serious damage was done 
to the ship by the bumping, and the pumps were at once 
stopped and the air pressure released. Four of the 
boilers for the compressed air service, which were of the 
locomotive type, were found unsuitable for continuous 
steaming with salt water, and as the greatest difficulty 
was encountered in supplying them with fresh water, 
arrangements were made to replace them with boilers 
which would be more suitable for use with salt water. 

As soon as the trial was over work was again pressed 
forward in stopping as far as possible all air leaks, so that 
the required pressure might be obtained, and in fitting 
additional camels, removing more armour-plates, &c. 
Arrangements were also made to stow cork and empty 
oil drums in several of the flooded compartments, but this 
work involved a large amount of labour, having mostly 
to be done by divers, and the buoyancy obtained there- 
from was comparatively small. The water vessel 
Aquarius was moored a short distance outside the 
Montagu, and hoses were led between the two ships, but 
these were continually being carried away, and most of 
the fresh water for the boilers had to be got on board 
by a lighter. 

On July 26th there was a long ground swell about 17ft. 
high. Although the sea was not rough and this swell 
caused comparatively little inconvenience to the boat 
work, it had a much greater effect on the ship than any 
of the rough weather which had been encountered up to 
that time. During the night the ship bumped and 
lurched heavily. She was pivoted amidships, the bow 
swinging in and the stern out, and finally when the swell 
subsided the ship was found to have moved about 13ft. 
inshore forward and about an equal amount outwards at 
the after end. She had sunk about 2ft. more aft, and the 
list to port had increased from 1} deg. to 8deg. The 
bumping and straining caused by the swell added very 
seriously to the damage done to the hull of the ship. 
Some of the butts of the sheer strake and upper deck 
plating were ;};in. open, several of the principal bulk- 
heads were badly buckled and cracked in way of the 
doorways, and the middle deck was forced up in several 
places in way of the engine-rooms and the middle boiler- 
room. The capstan spindle and 12in. ammunition trunk 
forward, and the boilers in the forward boiler-room, were 
all forced up from 6in. to 18in., and this, combined with 
the forcing up of the middle deck, showed that the 
bottom must be badly crushed in right fore-and-aft. 

Notwithstanding this set back the salvage work was 
still pushed forward in the hope that the ship might be 
got off on the spring tide of 5th August. On the 30th 
July, however, the swell again increased, and on the 1st 
of August the sea was so rough that all work had to 
be suspended, and the ships had to go round to the 
eastern anchorage for shelter. The weather continued 
rough till the morning of the 4th, when the ships returned 
to the scene of the wreck. The weather was, however, 
still too bad for any progress to be made, and in the 
afternoon the ships had again to go round to the eastern 
anchorage. 

Under these circumstances the difficult question had to 
be decided as to whether it was advisable to incur 
further expenditure on the operations or entirely to give 
up the attempts to salve the ship. It was obviously im- 
possible to be ready for the spring tides on the 5th 
of August, and taking into consideration the serious 
damage done tothe ship, the approach of a more unfavour- 
able time of year, and the risk incurred in attempting to 
get her clear of the rocks owing to the strong tides and 
almost continuous swell, it was decided to suspend the 
operations at once, and to remove the salvage plant as 
quickly as possible. 








DOVER HARBOUR EXTENSION. 


THE magnitude of the task of constructing in the narrow 
Straits of Dover a large national harbour ‘is’ best evidenced 
by the fact that, although’ the contractors have been busily 
engaged for eight years, it is not anticipated that the harbour 
works will be declared finished until another couple of years 
has elapsed. Even now, in their unfinished state, the massive 
sea walls which encircle the 700 acres of harbour water are 
a telling tribute to engineering skill and dogged perseverance 
in the face of numerous difficulties, physical and tidal. 

The National, or Admiralty Harbour, is, roughly speaking, 
circular in form, and those breakwaters which form the 
seaward boundaries are now approaching completion. The 
slightly curving shore is continued by a long, straight sea- 
wall, 3000ft. in length, which is known as the East Arm. 
This is now all but finished ; indeed, the permanent line of 


rails is at present being laid. To the southward the harbour 
boundary is formed by another sea-wall, the Southern Break- 
water, an equally massive piece of masonry, upon which 
the contractors, Pearson and Son, Limited, are now 
engaged, It is between these two breakwaters that the 
eastern entrance to the harbour is situated, but up to the 
present this entrance has not been opened for traffic. This 
is due to the fact that a temporary viaduct spans the open. 
ing, so as to allow conveyance from the moulding sheds of 
the heavy concrete blocks which are being placed in position 
in the Southern Breakwater, upon which the contractors 
have been working for the past nineteen months. The 
second, or western entrance, to the National Harbour, js 
between the extremity of the Southern Breakwater and the 
end of the 2000ft. extension which has been built to the old 
Admiralty Pier. It is.this 800ft. entrance which for some 
time past has been open for the passage of huge Atlantic 
liners and other ships, naval or commercial, and when one 
takes a view of the wide expanse of water, it is at first some. 
what difficult to account for the accidents which have 
happened to certain vessels when nearing the harbour 
entrance. 

As a matter of fact, one of the prime difficulties to be 
combated has arisen from the strong force of the tides, which 
at times sweep across the pier heads at a rate of 44 miles an 
hour. Theextension to the Admiralty Pier has had a marked 
influence upon the tidal force. But it is more than probable 
that the final decision of the Admiralty will include the yet 
further extension of this pier by another 500ft., or possibly 
even 1000ft., the object in view being to afford a protected 
and sheltered entry to vessels coming into the harbour b, 
way of the western entrance. 

The whole question of tidal influence in the neighbourhood 
of the harbour is at present being closely studied by special 
Admiralty officials, and it is upon the results of their 
investigations that the ultimate scheme for completing the 
breakwaters will be based. These tidal experiments are 
likely to occupy a considerable time, and it is hardly to be 
anticipated that the contractors will receive their final in- 
structions for another six months or so. The points which 
yet remain to be settled are :—(1) The width of the western 
entrance: (2) the shape and angles for the ends of the 
Southern Breakwater ; and (3) the question as to the probable 
further extension of the Admiralty Pier. So far as the 
western entrance is concerned, the probability is that the 
present width—so00ft.—will be adhered to. This should 
allow ample room for the safe entry and exit of liners of even 
such vast proportions as the German steamers Amerika and 
Deutschland, especially when the suggested further extension 
seawards of the Admiralty Pier is carried into effect. 

There have, unfortunately, been certain casualties to vessels 
using Dover as a port of call, one of the most recent being 
the accident to the Deutschland. These casualties have, in 
the main, happened to steamers entering the port. Moored 
outside the Southern Breakwater is the ‘‘Pier Works" 
Lightship, which warning beacon has been run into three 
times, and twice sunk. The temporary staging forming the 
last ‘‘ bay’’ of the Southern Breakwater scaffolding has also 
been run into twice, and it is extremely fortunate that the 
unlucky steamers responsible for these collisions have not run 
full tilt into that section of the erection upon which the 
400-ton steam derrick is placed. Such a collision would almost 
inevitably have been accompanied by heavy loss of life. 

But it is not alone by the length and solidity of the 
sea walls already erected that the construction of this harbour 
stands forth as a remarkable undertaking. The scene of 
activity is equally noticeable under the East Cliff, where are 
situated the numerous shedsand workshops of the contractors, 
It is here that the huge concrete blocks used in the making 
of the breakwater are moulded. The ballast is brought by 
the train load from Sandwich, being discharged at the head 
of the cliff, down which it is transported in a couple of 
balanced trucks. The cement, which comes from the con- 
tractors’ works at Wouldham on the Medway, has all to be 
turned over in the cement bins ere it can be used in the 
formation of the concrete blocks. These blocks average from 
35 to 42 tons in weight, and are conveyed in batches of six 
or eight by train to that part of the breakwater where they 
are needed. The interior of the breakwater has been con- 
structed of plain concrete blocks, but all the outer blocks 
are heavily faced with granite to withstand the scour of the 
tide, which, it may be remarked, has a rise and fall at Dover 
of 18ft. The granite used for block-facing has been conveyed 
by steamer from the contractors’ quarries in Cornwall. The 
Antipodes, too, have been drawn upon for the supply of 
material, for the innumerable wooden piles used in the 
scaffolding have been brought from Tasmania, in which 
colony the contractors purchased a number of acres of 
standing blue-gum timber. This, under the superintendence 
of an agent, was felled and shipped to England, to be 
employed in the harbour extension works. — ; 

Depth of water is, of course, of prime importance in all 
modern dock work. The new harbour will have a minimum 
depth of 30ft. at low-water spring tides. The waters along- 
side the East Arm have recently been dredged by the 
1000 horse-power dredger Cornwall, which came round from 
Seaham Harbour under her own steam. The floor of the 
harbour is of chalk and flint-boulder, and it has been neces- 
sary at times to break up the hard surface before the steel 
buckets could bring up the material. Another interesting 
feature in regard to the sea-floor is the employment of diving- 
bells upon the Southern Breakwater. Two bells are being 
used, the men working with them being employed in levelling 
the sea-floor. They are working at a depth of about 
12 fathoms, at an air pressure of about 30 Ib. ’ : 

The delay arising from the Admiralty tidal experiments is, 
in the circumstances, quite understandable. Obviously, it 
would be folly to hasten the completion of the harbour works 
before these important results are obtained. 








Bexaian standard-gauge railways, nearly all in the 
hands of the State, formed a total length of 4560 kiloms. = 283% 
miles, at the beginning of the present year. In addition to these, 
the country possesses 153 light lines, principally of metre gauge, 
collectively 3698 kiloms. = 2298 miles long, thus constituting 81 per 
cent. of the former. The light lines, with the exception of eight, 
together 75 kiloms. = 464 miles long, were made—each with its 
own capital subscribed in given proportions by the State, the 

rovince authority, and individuals—by companies fostered by the 
Boeicte Nationale des Chemins de fer Vicinaux, which was founded 
at Brussels in 1884 under Government auspices for promoting and 
assisting economical railway enterprise. Of the lines, together 
3622°68 kiloms. = 2251 miles long, the concessions for which are 
held by this society, 2743 kiloms. are in active working and 





625 kiloms. under construction, while the remaining are to be taken 
in hand shortly. 
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RAILWAY MATTERS. 


Unrm recently the rate per mile charged to Indian 
railway passengers on the Kast India Railway has practically 
remained unchanged since 1884, 

\ new line, running roughly west from Louren¢o 
; to the Swaziland border, is in course of construction, and 


wont ble progress has already been made with the earthworks, 


considera 

Tur Roumanian State railways own 512 locomotives: 
the number shortly to be largely augmented of which 378 have 
een adapted to use petroleum residue as fuel. Most of the older 
engines burn wood, 

Tur proposals for the nationalisation of railways in 
Japan include the whole of the Kei-Fu Seoul-Fusan. line, and if 
the scheme is carried out doubtless all the railways in Corea will 
pass under the control of the Government of Japan. 

Tue Great Eastern Railway Company's new electric 
power station at Stratford, which will probably be completed in 
October, is to supply electric light to Liverpool-street Station and 
» the suburban stations on the line that are now lit by gas. 


AccorpING to the Italian Consul’s report the direct 
line which has been so long talked of between Rome and Naples 
has got no further than a general survey of the ground, but that 
it will be made, and made very shortly, there can be no reasonable 
doubt. 

Ramway plant and material to the value of £227,801 
went to Tientsin during the past year direct from the United 
kingdom, material to the value of £228,431 from Belgium, and of 
£86,056 from Japan. The total import was valued at £54 1,304 * 
large increase on the two previous years, 


Tar Midland Railway Company has decided to electrify 
its lines between Lancaster and Morecambe and Heysham Harbour; 
the length involved is a little over nine miles of double track, and 
the trains will be motor cars, with trailers as required. The 
electrification, it is said, will be completed by next summer. 


H.M. Consut-GENERAL at Port-au-Prince reports that 
a contract for the construction of a railway from Aux Cayes to 
Perrin has been granted tc General Carri¢, a Haytian citizen. The 
jine will be about 174 miles in length, and runs through a flat but 
fertile district, fairly well cultivated with sugarcane. It will pass 
througha belt where, it is said, such woods as cedar and mahogany 


1 


exist. 

THERE is a project on foot for laying down a railway 
from Moscow, ¢/@ Novgorod, to Reval, the capital of Esthonia, on 
the southern shore of the Gulf of Finland. This new line would 
represent the shortest journey by rail for goods and freight sent 
from Moscow to the Baltic port in Esthonia and to Reval for 
exportation abroad ; it is to be built by a private syndicate, and 
its length will be 617 miles. 

CotonEL H. A. Yorke, R.F., C.B., attended at Aston 
Manor on Friday last and inspected, on behalf of the Board of 
Trade, the tramways recently reconstructed by the Corporation of 
Aston Manor in High-street, Birchtield-road, Witton-road, and 
Lozells-road. During his inspection the Colonel settled the speed 
at which the cars were to be run along the respective routes and 
the compulsory stopping places. 

Tur New York, Newhaven and Hartford Company’s 
third-rail electric cars, which have been run between Hartford and 
Bristol for several years, were taken off 8th July, and the line 
restored to its former use as one of the two lines of a double track 
for steam trains. This action was taken on account of complaints 
of the danger of the third-rail, and an injunction was issued by 
the Court preventing its operation. 


Tur Erie Railroad has just placed orders for 1600 new 
freight cars. Five hundred of the new cars will be steel uuder- 
frame gordolas of 100,000 Ib. capacity, 500 flat cars of the same 
capacity, 500 produce cars of 80,000 lb. capacity, and 100 Hart 
convertible cars of 100,0001b. capacity. The Erie has also ordered 
five new electric cars, intended for service on its Rochester 
division, the work of electrifying which is now under way. 


Tue Illinois Central has, says the Railway News, 
commenced the construction of a third main track between Chicago 
and Kankakee, and it is said that a fourth is contemplated. The 
construction of the fourth main will enable the company to carry 
on a competitive interurban service. The trolley lines have taken 
away a large amount of local passenger business from the Central, 
and it is said that a determined effort will be made to get it back. 


Accorpinc to Indian Engineering, the Chandpur 
Station, on the Assam-Bengal Railway, has again been the scene 
of a very strange disaster. A violent storm down the Megna River 
blew eight goods wagons off a siding, while seven coaching bogie 
vehicles and seventeen goods wagons were also blown off the line 
and capsized. As they were derailed on opposite sides of the road, 
the gale must have been very choppy. About a couple of years 
ago a somewhat similar accident occurred. 


Tur new track now being laid down for the Finnish 
Railway running from St. Petersburg is a new departure, so far as 
railway construction in the Russian Empire is concerned. The 
lofty embankment is being constructed of Finnish granite laid on 
concrete. For this purpose the water has had to be pumped for an 
enormous depth out of the marshy ground on the section between 
St. Petersburg and Levashovo. On this new double track the 
speed of the passenger trains is to be raised to thirty miles an 
hour, a change which will be greatly to the interests of passenger 
tratlic on the Finnish Railway. 

CuINA presents a fine opportunity for the development 
of trade in machinery of all kinds, the demand for cotton, flour, 
and paper milling machinery being certain to increase rapidly. 
There is also a fair demand for lathes, wood-working machinery, 
steam pumps, hand and power drilling machines, metal planers, 
engines and boilers, electrical machinery, dynamos and motors, 
valves, and fittings. The Chinese are becoming more and more 
impressed with the importance of establishing cotton-weaving 
mills for the purpose of turning out piece goods, to take the place, 
so far as is possible, of those now imported. 


Tue plans for a joint passenger terminal station of the 
railways entering Kansas City have progressed within the last 
few weeks to the point of forming 2 new corporation to carry out 
the project. The Kansas City Terminal Railroad Association has 
been organised in Missouri, and this association proposes to issue 
£800,000 of bonds to pay for the Kansas City Belt Railway, and to 
provide for the retirement of thatcompany’s bonds and £2,600,000 
of bonds to provide funds for the land and terminal facilities, 
including the erection of the Union passenger station. This 
station, it is said, will cost in the neighbourhood of £700,000. 


Tue railway from Gonaives to Hinche, in Hayti, the 
concession for which was granted to two American citizens for the 
construction of a line between those places and thence to Port-au- 
Prince, has made some progress of late. Rails have been placed 
over a distance of 6 kiloms., and sleepers over a distance of some 
16 kiloms., According to the concession, the first part of the railway 
must be Phi oir within thirty months. The line will pass 
through a valuable timber belt of cabinet woods. There are also 
ebony, rosewood, and cedars in the district, which are suitable 
for the finer classes of furniture, and the interior decorations of 
houses, It is surmised that copper, gold, silver, and iron, as well 
as petroleum, will be found in the district through which the 
line will pass, 








NOTES AND MEMORANDA 


In workshop construction, reinforced concrete is said 
to be from 10 to 20 per cent. cheaper than a similar design of fire- 
proofed structural steel. The largest item of cost for concrete 
construction is the forms, 


A NEW mercury deposit is said to have been discovered 
at Wiederschwing, in Carinthia—Austria—a little to the north of 
the district of Carniola, where similar deposits extend from Idria 
to Neumarkt. The new deposit is thought to be extensive. 


Ir is claimed that the world’s record for the manufac- 
ture of lin. wrought iron pipe was broken July 24th at the 
Lorain Works of the National Tube Company, when 6023 pipes 
were rolled, ranging from 18ft. to 20ft. in length, in twelve hours. 


Tur Ice and Cold Storage Journal states that a liquid 
air factory has been built at Los Angeles, with a view to aiding 
the shipping of fruit by the help of this substance. In Germany 
already liquid air is cheap enough for table uses as a substitute for 
ice, 


REcOVERING lost drill points with electro-magnets has 
been accomplished successfully in various places in Pennsylvania. 
At Greensburg a heavy point stuck at a depth of 250ft. in a well, 
but was readily loosened and brought to the surface with an electro- 
magnet. 


A PROMINENT member of the Royal Academy of Belgium, 
who has spent several years in demonstrating the presence of com- 
paratively rare elements in the coal measures of Liége, is now 
enabled to add chromium and vanadiuim to his list of elements 
already discovered. 


BLASTING operations on a large scale recently took 
place at Cilgwyn Quarry, near Carnarvon, one huge rock of 
100,000 tons of granite being displaced. The rock seemed to be 
lifted bodily, falling in countless pieces into the pit below, the roar 
of the explosion being heard for tniles. 


THE increasing irrigation in the Western States of 
America continues, and producing farms are springing up where 
four years ago only cactus could grow. The United States 
Government have in these four years built 77 miles of main 
canal, 54 miles of branches, and 18 miles of ditches 


THE opportunity which was afforded on July 23rd to 
test the efficiency of the steel coal cars and their durability as 
compared with the wooden cars is an object lesson worth noting. 
Eighteen loaded cars left the track near Honesdale and every 
wooden car in the train was demolished, the steel cars alone 
escaping with but little injury. 


THE invention of a kind of celluloid which is not 
inflammable has been patented in Italy by a British inventor, and 
will probably cause a keen competition with tortoiseshell, the 
working of which has been largely a monopoly of the city of Naples. 
It is claimed for the new invention that in the most aggravated 
circumstances it will only carbonise, and not flow like a stream of 
melting sealing wax, setting fire to any inflammable substance that 
may happen to come in its way. 


Ir is claimed that the difficulty of surveying deep bore- 
holes has been overcome by photography. The apparatus consists 
of a long brass cylinder which contains a small watch, a dry 
battery, two miniature electric lamps operating in connection 
with a compass supported on gimbal bearings, and a suspended 
saa bob ; at a predetermined time the watch makes a contact 
ighting the lamps, by means of which the positions of the plumb 
bob and the magnetic needle are photographed on a small disc of 
sensitised paper. 

Tue United States Navy Department is reported to 
have devised a new scheme for training turrets on vessels which 
will make it possible greatly to diminish the speed of the turning 
turret. The new scheme involves the installation of an additional 
small auxiliary motor. In the past and until a comparatively 
recent date it was thought that turrets should turn at a compara- 
tively high rate of speed, but it is now the idea to have the turrets 
revolve as slowly as possible so as not to interfere with the continu- 
ing aim of the gunner. 


AUSTRALIA promises to become a considerable factor in 
the world’s production of copper. Fora long time the Wallaroo 
and Moonta, in South Australia, and the Mount Lyell, in Tasmania, 
have been its chief copper producers, but more recently the Cobar 
district in New South Wales has shown much promise for the 
future. Moreover, the Mount Morgan mine, in Queensland, 
according to the Engineering News, long known as one of the great 
gold mines of the world, is producing quantities of copper, 
though its gold production still continues on a large scale. 


WE learn from the Electrician that a scheme is in 
progress for supplying the town of Seville from a generating 
station at E] Carchado, about 80 miles from the town, by means cf 
a three-phase transmission at 50,000 volts. Three 1500 horse- 
power turbines, running at 400 revs. per minute, will form the first 
instalment of generating plant, and these will drive alternators, 
generating at 5000 volts, 40 cycles. In order to step up tc the line 
voltage, seven single-phase 600 k.v.a. transformers will be pro- 
vided—one as spare—and another group of transformers in the 
sub-station at Seville will reduce the pressure to 3500 volts. 


OrrFicraL statistics published in Berlin show that the 
value of the shipbuilding materials imported into Germany duty 
free in each year subsequent to 1900 was as follows :—In 1901, 
10,272,000 marks ; 1902, 6,050,000 marks ; 1903, 6,850,000 marks ; 
1904, 4,880,000 marks ; 1905, 6,151,000 marks ; two first months of 
1906, 2,938,000 marks. Under the law of 1879, all materials 
intended to be used in the building, repairing, or equipment of 
sea-going vessels, including ordinary ships’ utensils, were exempted 
from duty when imported into the German Empire. Under the 
new Customs tariff, however, the exemption was extended to 
materials intended for river craft, except those built for pleasure 
purposes, 


AccorpInG to the Electrical World, the Canadian 
Pacific Railroad has run a special copper wire between Montreal 
and Winnipeg, a distance of 1430 miles, touching only Fort 
William and North Bay, for its telegraphone system, by means of 
which two messages—one by telephone and the other by telegraph 
—can be transmitted over the wire at the same time. A number 
of tests have been made at both Montreal and Winnipeg, and the 
operators at each end were able to converse with those at the other, 
and in the meantime the operators at Fort William were sending 
a message by telegraph over the wire to Montreal, thus proving 
the success of the new system. It is claimed this is the greatest 
distance a human voice has ever been sent over such a circuit. 


AFTER experimenting for several years a Hungarian 
chemist has succeeded in producing optical lenses by a simple and 
cheap process which can be manufactured in sizes about three 
times as large as the largest homogeneous glass lens heretofore 
made. According to a description in the Engineering News, it con- 
sists of a fluid substance enclosed between two hard glass sur- 
faces similar to watch crystals, the refractive power and other 
properties of the glass being so chosen that the two surfaces 
serve not only to hold the fluid but also combine with it to over- 
come such defects as are scarcely to be avoided in ordinary 
lenses, As the fluid is hermetically sealed within its enclosed 
space it cannot change in quality or quantity, and since it has 
the same coefficient of expansion as the glass there is no danger 
of breaking the glass surfaces, 








MISCELLANEA. 
Tur Madras Government are said to have under con- 
sideration an Irrigation Bill for the Presidency. 


A curious fact revealed by statisticians is, says the 
Sheffield Daily Telegraph, that the number of men killed by light- 
ning in this country is nearly four times that of women. 


Creosote oil from the United Kingdom now goes to 
New Orleans in tank steamers instead of in barrels as in the past. 
Some 1,676,033 gallons, valued at £17,2€0, were imported in 1905, 


Puans are under consideration for the extension of the 
port of Rotterdam. Although eight years ago two new docks 
were opened, shipping has since increased so rapidly thata further 
enlargement has become inevitable. 


RevTER’s correspondent at Charleroi, Belgium, reports 
that a terrible accident occurred on Tuesday morning at the Bois 
de Cazier coal mine at Marchienne-au-Pont, in consequence of the 
cage falling to the bottom of the pit, a depth of 835 metres. Nine 
men were killed. 


Two passenger boats, the Normandy and the Brighton, 
which left Swansea on Monday for Ilfracombe, did not return to 
Swansea until between five and six o’clock Tuesday morning, 
having been delayed by fog in the Bristol Channel. There were 
nearly 1500 passengers on board. 


AccorDING to the Marine Review, the chief engineers 
on boats putting in at Lake Erie ports, particularly Ashtabula, 
complain that it is almost impossible to get firemen for their 
steamers. According to indications, it is not because firemen are 
scarce, but because they are too prosperous. 


A PLAN is being discussed to connect the Great Lakes 
with the Gulf of Mexico by a navigable channel, and the United 
States Congress will be asked to appropriate £6,000,000 for the 
purpose. The river Mississippi will have to be deepened in its 
higher reaches to allow of steamers navigating it. 


A WIRE-ROPE tramway for transporting iron ore has 
been built in America. The tramway is 6300ft. long, and delivers 
the ore ata point 390ft. below the starting point. Its capacity is 
23 tons per hour. The ore buckets are permanently attached to 
the rope, and are loaded by a travelling automatic loader or 
hopper. 

THE citizens of the towns of Morgan City and Berwick, 
about 80 miles to the westward of New Orleans, and both on the 
Southern Pacific Railway, have combined to secure a deep water 
channel to the sea from their respective towns. It is estimated 
that the dredging operations necessary permanently to deepen the 
channel out to sea will not exceed £100,000. 


THE oil supply of Russian Turkestan has come to the 
front again. Six weeks ago the disused bore-hole of an oil well at 
Mailissai in the Namangan district began suddenly to spout forth 
a huge fountain of naphtha. Unfortunately, the concern happens 
to be the property of the State, and, owing to the usual lack of 
organisation, this valuable fuel is being wasted. 


In compliance with a provision of the current Naval 
Appropriation Bill, the secretary of the U.S. navy has sent a 
circular to all private constructors asking them to sul mit prelimi- 
nary plans for the battleship of 20,000 tons displacement recently 
authorised by Congress. Compensation will be given to such con- 
structors as compete whether their plans are accepted or not. 


Rapivm has, according to the Toronto Weekly Globe, 
been discovered in the province of Quebec, near Murray Bay. 
Samples have been sent to Paris by A. J. and H. M. Lippens, 
members of a mining syndicate. Several tests have been made, 
and A. Fieux, an expert from Paris, who has been on the ground 
for severa] months, is convinced that the find is a valuable one. 


THE port of New Orleans has been for many years 
past without proper docking facilities. The United States 
Government dock at the Navy Yard is only available for merchant 
ships when not required by the Government. A company was 
therefore formed last year and has had a dock built capable of 
lifting 5000 tons dead weight, aud able to take in ships 375ft. long. 


A SEVERE thunderstorm broke over Middlesbrough on 
Tuesday afternoon, and a stand occupied by the British Wagon 
and Carriage Works Company in the Yorkshire Agricultural Show 
ground was struck by lightning, and one of its main supports 
shattered. Three men who were sheltering in the tent were 
reported to have been struck, but none of them suffered any worse 
injury than a slight shock. 


Tue Russian Government is about to extend the irriga- 
tion system in the so-called ‘‘ Famine Steppes.” A second canal 
is to be added to the existing Czar Nicholas I. Canal, and there- 
by it is hoped that about 126,000 acres of land will be brought into 
cultivation. Russian engineers estimated that the cost of the pro- 
jected work would amount to £17,640 ; when the work was offered 
for contract it was found that it cou!d be doneat a cost of £12,112. 


A CONTRIBUTION of £36,036 has been granted by the 
Italian Government towards hydraulic works for protecting the 
town of Bari, in Italy, from inundations by the torrent Picone, 
usually dry or an innocuous rivulet, which, however, last spring, 
owing to torrents of rain and simultaneous melting of snow on 
tie hills to the south-west of Bari, flooded the town, causing 
damage, estimated at £20,000, to private property, and some loss 


of life. 


On leaving her buoy in the Hamoaze at Devonport 
on Tuesday morning, the destroyer Leopard collided with ancther 
buoy with such force that a large hole was knocked in her bow. 
Collision mats were placed over the aperture, but the vessel made 
water so rapidly that it was decided to beach her, and she was run 
ashore, where she lay at low water high and dry. She was after- 
wards temporarily repaired, floated, and towed to Devonport 
dockyard. 


THE manufacture of barrels is the most interesting and 
important part of the arms industry, and it is principally on the 
barrel that the value of the finished gun depends. Until compara- 
tively recent times the better quality of barrels made in Belgium, 
were manufactured from Damascus steel, but of late years many 
barrels have been made, both by machinery and hand, of a special 
steel, which is now recognised as presenting great power of 
resistance. 


Tue harbour of Constantza, Roumania, commenced 
in 1896, is still in course of completion. The basin has, at its 
present stage, an area of 182 acres, and the quays so far avail- 
able extend for 3607 yards. A special basin, situated well away 
from other berths, was commenced in 1899 for petroleum vessels. 
When the whole harbour works are completed the quays will 
have a total length of about 44 miles, and the total water area 
will cover 393 acres. 


It is officially announced that the Home Secretary has 
appointed a Departmental Committee to inquire and report what 
diseases and injuries other than injuries by accident are due to 
industrial occupations, are distinguishable as such, and can pro- 
perly be added to the diseases enumerated in the third schedule of 
the Workmen’s Compensation Bill, 1906, so as to entitle to com- 
pensation persons who may be affected thereby. The chairman of 
the Committee is Mr. Herbert Samuel, and the members are 
Professor Clifford Allbutt, Mr. H. H. Cunynghame, C.B., and Dr, 
T. M. Legge, 
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HYDRO-ELECTRIC POWER PLANT AT ZOGNO 


( For description see page 142) 
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The Trades Disputes Bill. 


Once again it falls to our lot to comment upcn 
the passage of this iniquitous measure through the 
House of Commons. While there have been 
incidents in its career which render it of interest to 
the politician, it is the change—the drastic change 
--which it will make inthe relationship of employer 
and workman which should attract the attention of 
the country asa whole. If it is the fact that the 
opinions of thoughtful and reasonable men upon 
this particular question are properly represented in 
the House of Commons, it would seem that there is 
an overwhelming majority in favourof giving com- 
plete immunity to the trades unions. But we 
decline to believe that a majority of those who 
voted at the General Election would assent to the 
astounding doctrines which the Legislature now 
proposes to embody in an Act of Parliament, No; 
their judgment at the last election was based upon 
other considerations. Had the language of the 
immunity clause been set before them, and 
adequately explained, the representatives of labour 
would not now have been in a position to coerce the 
Government of the day. 

Let us pass at once to the consideration of the 
clause with which the Attorney-General, acting as 
the pilot of the Bill, and the spokesman of the 
Government, has sought to satisfy the demands of 
Mr. Keir Hardie and his friends. The wording is 
as follows:—‘ An action against a trade union, 
whether of workmen or masters, or against any 
members thereof on behalf of themselves and all 
other members of the trade union for the recovery 
of damages in respect of any tortious act alleged to 
have been committed by or on behalf of the trade 
union shall not be entertained by any Court; pro- 
vided that nothing in this section shall affect the 
liability of the trustees of such unions to be sued in 
the events provided for by the Trades Union Act, 
1871, Sec. 9." We have italicised a passage in this 
section to which we shall have occasion to make 
reference lateron. In the meantime, let us consider 
the effect of the sectionas a whole. It is not limited 
to acts done or alleged to be done in furtherance of 
a trade dispute. It amounts, in effect, to a declara- 
tion that a trade union, like the King, can do no 
wrong. But that is not its full meaning; it in- 
volves the further startling proposition that even if 
a trade-union does do wrong it cannot be punished. 
The injured person can obtain no redress. The 
doors of the Law Courts are closed to him. Some 
of our readers may be under misapprehension as to 
the meaning of a “tortious act.” It includes not 
only the offence of inducing one man not to employ 
another, but libel and slander, and all kinds of 
trespass. It also includes conspiracy. So long as 
it can be shown that the tortious act is committed 
“by or on behalf of a trade union ” the trade union 
must not suffer, although it reap the benefit. Let 
us put a concrete case. It would be possible for 
a secretary of a trade union, signing himself as such, 
to utter a whole series of libels against an employer. 
He might be authorised to do it by the executive 
committee; the union funds might be used for 
securing publication, and for defending the secretary 
in any action brought against him; but those 
funds would be immune from payment of damages. 





SELECTED AMERICAN SPECIFICATIONS, (Illustrated.) 





Similarly, a thousand men, incited thereto by 


the executive committee of the union, and for the 
benefit of the union, might attend at the gates of a 
factory and prevent any workmen entering to fulfil 
their contracts of employment ; the employer would 
have no claim upon the union funds. He might, 
forsooth, bring an action for conspiracy against each 
man individually—but they might each and all of 
them be men of straw. Finally, to take a practical 
instance, the calling of the men out on strike in 
breach of their contracts—a thing which was 
actually done in a case which was tried some years 
ago in Wales—would leave theemployers powerless 
to obtain redress from the union. It is impossible 
to interpret the section otherwise than as a charter 
of freedom and immunity to the unions If may 
be said with reference to our somewhat glocmy 
forecast that it does not follow that the unions will 
exercise the powers conferred upon them ; but that 
is not the point. For the first time in the history 
of English law it will—should this Bill pass— 
appear on the statute book that wrong may be 
done without any remedy; who knows to whiat 
excesses such a declaration may tempt those to 
whom these extraordinary powers are entrusted’? 
There are some amongst the supporters of the 
measure who would answer the objection of 
employers by saying “the Bill affects unions of 
employers as well as unions of workmen.” This is, 
of course, a preposterous argument. No single 
employer has ever asked for legislation of this 
character. No one was deputed to speak on behalf 
of employers in support of the Bill in the House of 
Commons. But the employer is not the only 
person to be considered. What of the non-union 
workman? Unlike a wealthy employer, he has no 
means of fighting the trade union with its own 
weapons. Hardly a voice was raised in his defence 
in the House of Commons. The clause which tells 
of his being handed over to the mercies of the 
trades unions was passed in the House of Commons 
by a majority of 257 to 29. 

In order to understand the temper of the House 
of Commons upon the vital questions raised by this 
Bill, it is well to glance at some of the amendments 
which were suggested and rejected. The picketing 
clause provides that it shall be lawful for one or 
more persons acting on their own behalf or on 
behalf of a trade union in contemplation or further- 
ance of a trade dispute to attend peaceably and in 
a reasonable manner at or near a house or place 
where a person resides, «c., if they so attend merely 
for the purpose of obtaining or communicating 
information or of persuading any person to work or 
abstain from working. Sir Charles Dilke moved to 
omit the words “peaceably and in a reasonable 
manner,” and no less than 91 members of the 
House of Commons voted for the motion! At a 
later stage the same gentleman moved an amend- 
ment providing that peaceful picketing siould not 
be held to be a nuisance. No less than 122 mem- 
bers. voted for this proposal, which was only 
negatived by the narrow majority of five. It is fair 
to assume from these figures that a large number 
of members of the House of Commons would place 
an autocratic power in the hands of the unions, in 
the exercise of which they would be amenable to 
the authorities whose duty it is to protect the weak 
against the strong. 

Finally, the boycotting clause, which provides 
that an act done by a person in contemplation 
or furtherance of a trade dispute shall not be 
actionable as a tort on the ground only that it is 
an interference with the trade, business or employ- 
ment of some other person, or with the right of 
some other person to dispose of his capital or his 
labour as he wills, was carried by a majority of 230. 
It will be interesting in the extreme to see what 
attitude the House of Lords will assume towards 
this measure when it comes before them. 


Tho Financial Aspects of German Engineering. 


No German industry has passed through a more 
trying period since 1901 than the engineering 
trade. Measured by the losses sustained by the 
public companies publishing their trading results in 
the columns of the daily Press, this fact is clearly 
brought to view. In 1904 the well-known authority 
on engineering matters, Dr. J. Kollmann, published 
in Die Nation an exhaustive examination of the 
financial position of a large number of German 
engineering undertakings, and elicited the striking 
fact that out of fifty-five such companies, including 
those which in individual years had sustained losses, 
there were on the average of the three previous 
years twenty-two companies wholly unprofitable, 
and in many cases burdened with huge deficits ; 
while of the remainder four paid under 1 per cent. 
dividend, three between 2 and 3 per cent., two 
between 3 and 4 per cent., and three between 4 and 
5 per cent.. At the annual meeting of the Union of 
German Engineers in March, 1905, the president 





had to make the humiliating confession that no 
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fewer than 46 out of 123 companies brought under 


| 


so many engineering firms have to struggle. Among 


survey, possessing an aggregate capital of £16,600,000 | the more general complaints of unsuccessful con- 
had in 1904 sustained aggregate losses amounting | cerns, one which continually recurs is that by the 
to £250,000. Even worse was the tale of depression | policy of the cartells they have to pay prices in good 


revealed by the dividend declarations published 
during the year 1905 in the financial columns of 
the Frankfurter Zeitung, which disclosed that, of 
between 400 and 500 results, no less than 
companies were dividendless. Dr. Naumann, an 


and bad times alike, which bear no relation to the 
prices obtained for the finished product. In the 


reports of numerous companies is this grievance 


140 | 


urged. Owing to the great variety of engineering 


| products it has been found impossible to organise 


eminent Berlin statistician, has furnished, in his | 


careful study of profits in various German in- 
dustries over a long series of years, equally 
remarkable testimony to the unremunerative 
character of a large section of the engineering 
trades. He shows that from the year 1898 to 1904 
the broad result of the trading of about one-fourth 
of the German engineering companies was as 
follows :— 


No. of 
companies. 
sox! Ses 


Losses. 


10,000 


Paid no 


Share capital. 
i dividend. 


£ mill. 


1904 |. 17 - 180,000 
In the last four years of this period, therefore, about 
one-third of the companies brought under examina- 
tion failed to earn any dividend. The figures show 
how, for a series of consecutive years, a large pro- 
portion of works engaged in the making of machinery 
in Germany have been unable to earn any profits, 
while in many cases they have accumulated large 
deficits. Moreover, most of the works in this 
unenviable position are amply equipped with 
capital, and are fitted up with labour-saving 
machinery of the most modern type. It follows 
that if these large companies, with all the advan- 
tages of economic production at their disposal, 
experience such a disastrous time, the smaller 
undertakings fare still worse. 

In order the better to realise the financial basis of 
the German engineering trades, it should be borne in 
mind that of late years the conversion of businesses 
into limited liability companies has taken place on 
a greater scale than in any other branch of German 
industry. From 1896 to 1900, 134 companies, with 
a total capital of £16,005,900, were formed, all of 
them for businesses previously in private hands. 
From 1901 to 1905 sixty-one companies were 
formed, with an aggregate capital of £12,404,700. 
An analysis shows that of the total limited liability 
companies formed, the proportion of capital repre- 
sented by engineering works was 34 per cent. These 
conversions, in almost every case, were carried out 
not only with the aid of the banks, but on the con- 
dition that a representative of the banks should 
have a seat on the directorate. Thus the relations 
between the banks and the engineering industry are 
much more intimate than in other countries. One 
effect of this system is that, as will readily be seen, 
the private undertakings, speaking generally, in 
respect to the raising of capital and credit, are much 
more unfavourably placed than those companies 
which stand in close relations to the banks. It will 
be easily seen why a private undertaking finds 
greater difficulties than a company possessing these 
relations with a bank in obtaining credit in order to 
meet a passing difficulty. We give an example of 
this. A large English firm of engineers established 
a works in Saxony which employed 700 workpeople. 
In 1905 it fell into difficulties, from the fact 
that its business had increased altogether out of 
proportion to its working capital, and, in addition, 
it was injured seriously by labour troubles. Had 
the firm stood in close relations with a bank, there 
can be little doubt that the financial strain would 
have been overcome. It was found, however, that 
the necessary temporary credit could not be 
obtained, and the works had to close. This case 
was widely discussed in the Press at the time as an 
effective example of the advantages enjoyed by 
engineering works financed by the great banking 
houses. Most of the companies in their earlier 
years are compelled at times—even Krupp’s in the 
middle of the seventies were once driven to take 
this course—to fall back on the credit of their bank 
either for enlargement of works, for provision of 
improved plant, or because of outstanding debts in 
periods of trade depression. There can be no doubt 
that, during the recent bad years, many engineering 
companies were only kept in existence by the sup- 
port lent by the banks, and that the liquidation of 
the liabilities thus incurred will absorb the profits of 
more prosperous years. As an evidence of this, 
during 1905 and the current year very many com- 
panies which, owing to active trade, have been 
able to earn good profits, have paid no dividends, 
but have applied their balances to the reduction of 
accumulated deficits. 

Apart from these financial considerations, there 
are other reasons, peculiar to German industries, 
which go far to explain the difficulties with which 





their industry satisfactorily, hence, while in years of 
depression over-production results in the competitive 
cutting of machinery prices to an unremunerative 
level, no corresponding relief is obtained from areduc- 
tion of material costs. Another grievance is that the 
great metal works, in many cases when placing 
machinery orders, make it a condition that part of 
the price should be taken out in material. Again, in 
some instances, the syndicated works in the iron 
and steel industries are supplied with machinery at 
prices dictated by the central committees of these 
combinations, although such cases are exceptional. 
Dr. Riepper, the director of the Nuremberg 
Engineering Company, not long ago declared that 
“not only the home trade, but the foreign trade in 
machinery is absolutely unprofitable. ‘“ We engi- 
neers,” he continued, “ have to export for the same 
reason as the blast furnaces; we cannot turn out 
the majority of our skilled workers into the streets 
in bad times, and in technical knowledge we 
must keep at the top, and to get there under 
any circumstances we must take contracts at 
unprofitable prices. Herr Gothein publicly declared 
in the Reichstag in 1901 that the German exports of 
locomotives at that period were all made at a loss, 
owing to the high cost of material. In another 
direction, too, the effects of the cartells press heavily 
on the industry. Every great iron and steel works, 
prior to its entry into the combination, employed 
an organisation of salesmen; but immediately they 
became affiliated the whole of the disposal of the 
product of the works was taken over by the head- 
quarters of the syndicate, and the services of the 
salesmen were not required. In order to recoup 
themselves they entered into an agreement with 
the works separately to make purchases of the 
requisite new plant and machinery at a commission, 
and by systematically underbidding each other 
they were enabled to stimulate among engineering 
firms such keen competition that prices were 
reduced to a level which made profits quite out of 
the question, to the manifest advantage of the pur- 
chasing concerns, but not less obviously to the 
injury of the engineering interests. This was one 
of the reasons why, from 1901 onward, while the 
German ironworks were undergoing extension and 
improvement in every direction, the engineering 
trades, although their output was augmented, 
experienced a series of unprofitable years. 


The Montagu. 


THe heavy weather of the last few days has 
destroyed all hopes of saving the Montagu. An 
attempt was to have been made to float her on the 
spring tides of August 5th, but the climatic con- 
ditions, which had been favourable for many weeks, 
failed at the last moment, and the long work 
which had been pursued with unremitting dili- 
gence for more than two months was ren- 
dered void. The chances of refloating the ship 
had not, from the first, been of the brightest, and 
they became worse as week after week went by and 
new difficulties presented themselves. But the 
work was carried on with a courage and resource 
which does the highest honour to all engaged upon 
it; and, even at the very last, when the probability 
of refloating the ship was very small indeed, hope 
of a successful issue was not relinquished. 

During the progress of the salvage operations 
they have been freely discussed, and not seldom 
severely criticised. The Admiralty has failed to 
float the vessel, and no doubt we shall be told again 
that they should never have attempted the work, 
but should have left it to people experienced in the 
salvage of ships. The answer to that charge is that 
none of the salvage companies would undertake 
the responsibility of such a task at a reasonable 
price. These companies, it must be remembered, 
are practically agents of the underwriters. Speak- 
ing quite generally it would pay the ‘shipowners 
better for a wrecked vessel to go completely to 
pieces than to be salved, and they would, as a rule, 
rather sacrifice their ships than make any endeavour 
to save them, for by so doing they secure the insur- 
ance money at once, and are enabled to fit out 
new vessels without delay. On the other hand, 
the insurance companies gain by saving the vessel, 
and the salvage is effected on their behalf. The 
salvage companies hold very much the same 
position that amateur fire brigades fostered and 
assisted by fire insurance offices do in country 
towns. Bearing this fact in mind, we have only to 
remember that ships of the Navy are not insured to 


see at once the great difference which exists between 
the salvage of them and of merchantmen. It ig not 
surprising that the salvage companies would not 
undertake the work at their own risk, nor is it sur. 
prising that a very large price per day is charged 
by the Liverpool Salvage Association for its services 
even though it acts under the orders of Admiral §}; 
A. K. Wilson. What sum the association is receiy. 
ing is regarded as confidential, but there can be 
little doubt, when we consider the time, plant, and 
men that have been employed at Lundy Island, that 
the bill will be not less than £20,000, and at a roug}, 
estimate we may take it that the whole cost of the 
salvage operations will fall little short of four times 
that amount. What it would have cost to repair 
the vessel had she been refloated cannot be said 
with any definiteness, but when we consider the 
enormous damage done to her, as shown by 
the drawings and descriptions we gave in our 
detailed account of the salvage operations two 
weeks ago, it would not seem unreasonable to 
put it at £200,000 to £250,000. Even with this 
enormous outlay facing them the Admiralty were 
well advised in attempting the salvage, for the value 
of the ship was well over a million. On the credit 
side of the bill we have luckily to put the value of 
the armour, guns, and machinery, saved from the 
wreck. To how much this will amount we cannot 
even guess, but no doubt, now that all hopes of 
saving the hull have been relinquished, every effort 
will be devoted to rescuing as much as possible of 
its contents. 

One thing remains to be said in conclusion; we 
lose inthe Montagu a nearly new first-class battle- 
ship. A week ago the Government must have been 
well aware that the chances of salving her were but 
small; that did not affect their determination to 
reduce the Navy Estimates, and it is hardly likely 
that, had Admiral Wilson’s final decision been 
announced before Vote 8 was taken, it would have 
affected the issue. If, then, in the future we find 
ourselves short of battleships, it will not be open to 
the Government to claim that, had they known at 
the time the programme was reduced that the 
Montagu would be lost, they would have taken 
another course. 





Roads and Motor Cars. 


Last week we dealt with the speed limit recom- 
mendations of the Royal Commission on Motor Cars. 
We have now to consider what the Commission have 
| to say on the subject of roads and dust. There are two 
| sides to the question, as there are to almost all ques- 
|tions. In this case they are separated by a very 
| distinct line. No matter what the construction of 
| a car or its speed it could not create a dust nuisance 

unless the road provided the necessary material. 

| On the other hand, it has been proved that the dust 
| raised by acar increases in a rapid ratio with the 
| speed, and that some cars raise more dust than 
| others. That the nuisance should be abated is not 
| only admitted but warmly desired by all persons 
|using motor cars. It may, however, be taken as 
proved that no modification in the structure of the 
cars can prevent dust from being raised. We have 
already dealt very fully with this point in our issue 
for June 16th, 1905, and we need not go over old 
ground. The Commissioners, after reviewing all the 
evidence, say that they cannot see their way to 
recommending any modifications in the structure 
of cars. If dust is not to be raised in excessive 
quantities, then speeds above 10 miles an hour are 
inadmissible; but they are content to leave the 
matter so far alone, because it would be far from 
easy to make any legal enactment on the subject 
which might not lead to abuses. ‘ We feel,” they 
say, “that such a provision would be difficult to 
enforce and uncertain in its applications, and that 
it would frequently be impossible for the driver of 
his own knowledge to disprove the charge, even if 
it were ill-founded or maliciously made;” and 
they add that, after all, it is not to the cars but to 
“the condition and treatment cf roads that we must 
look for any substantial diminution of dust.” This 
is to say that they propose to carry out a radical 
cure; instead of treating symptoms they treat 
causes. This is just as it should be. 

The following quotation from the report puts the 
case in a nutshell :—“ There is no doubt that a well 
constructed road, made of hard stone, carefully laid 
on a good foundation, with proper filling or binding 
material, and well rolled, will produce far less dust 
than a poorly constructed road, made with some 
soft or unsuitable stone of the district, and filled in 
with road scrapings or other unsatisfactory binding, 
as is often the case. Bysubstituting good roads for 
bad roads where the latter exist, the dust nuisance 
might be very sensibly reduced, but this could only 
be effected at a cost which might not alone justify 
so great an expenditure.” This policy, fully carried 
out, would entail the re-making of thousands of 








miles of road, and it is well that the facts should be 
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very clearly understood. 
with in two ways. The surface alone may be 
improved, or the whole road may be made better. 
Road authorities in several parts of England 
have experimented, on short lengths, with tar, 
«Tarmac’”—a road material consisting of iron 


slag broken small and boiled in tar—‘ West- 
rumite” and other dust preventives; but these 
experiments have not been on a sufficiently 


large scale, or carried on long enough, to afford any 
gatisfactory information as to their success or cost. 
In France tarring the surface in villages is prac- 
tised. ‘The radical objection to all schemes of the 
kind is that they do not go to the root of the evil, 
and the Commissioners seem to be unaware of the 
fact. ‘There are places where, no doubt, much good 
would be done by almost any expedient which 
would fix the dust —watering the roads for example. 
If, however, an attempt is made to float, so to 
speak, a raft of dustless material on a loose and 
imperfect substructure, heavy vehicles will break 
through the raft, and the last condition of the road 
will be worse than the first. County surveyors are 
all unanimous in asserting that the ultimate cost of 
the upkeep of a highway depends more on the 
nature of the substructure than on anything else. 
It might be practicable very much to improve the 
condition of a road at small cost if that road were 
used only by light motor cars. But there are heavy 
motor vans and traction engines to be dealt with ; 
these will break up, or rather, through the surface, 
and the motor car, with the peculiar “ sucking” 
action of a pneumatic tire will do the rest. Weare 
quite at one with the Commissioners, who regard 
with doubt, lacking further information, the value 
of such palliatives as radical remedies. 

The key to the position is given in very few words 
by the Commissioners :—‘ It is recognised on all 
hands that modern developments of road locomotion 
have rendered necessary some mcdification and 
improvement in construction and maintenance.” 
What answered moderately well a few years ago 
will not do now. The improvement of our high- 
ways is desirable quite apart frem the touring 
motor car, and there is little doubt but that the 
improvement would pay in the long run. About 
the advantage of good roads for motor cars there 
can be no doubt. The outlay on petrol, tires, and 
machinery in general would all be substantially 
reduced. The farmer would benefit by the reduction 
in horse labour used for carting produce to the rail- 
way stations. Every user of vehicles would derive 
advantage. But the radical improvement of our 
roads represents a very large outlay, and the ques- 
tion is where to get the money? Already the 
annual cost of road maintenance amounts to the 
not insignificant sum of £2,400,000 a year, expended 
on about 27,000 miles of highway, or an average of 
some £87 per mile. The Commissioners name pro- 
posals that funds should be obtained, first, by using 
the Exchequer balances on the Counties and County 
Boroughs, amounting to £1,500,000 per annum ; 
secondly, by getting an annual grant of a million 
pounds from the Treasury; and thirdly, that all taxes 
on motor cars and fines should be spent on the roads. 
The Commissioners cannot see why fines should be 
specifically dealt with. To the first proposal they 
see objections, but not possessing technical interest, 
itis outside our province to discuss them. One 


important outcome of the inquiry is that the Com- | 
missioners advocate an increase in the taxation of | 


self-propelled vehicles on something like the follow- 
ing scale :—Motor cycles to pay £1 a year. Motor 


cars, weight unladen not exceeding 12 cwt., to pay | 


£2 2s. a year. Motor cars, weight unladen exceed- 


ing 12 ewt., butnot exceeding 15 ewt., to pay £3 3s. | 


ayear. Motor cars, weight unladen exceeding 15 cwt. 


Motor cars, weight unladen exceeding 25 ewt., to 
pay £8 8s. a year. 
vehicles to pay one half of the above rates respec- 
tively. The proceeds of the tax to be devoted to 
the improvement of the roads. 

Concerning questions of registration, fines, licences, 
and such like, we do not propose to speak ; they 
involve no engineering questions of any kind ; but 
something remains to be said on the question of 
heavy vehicles, such as motor omnibuses, and with 
these we shall deal in another impression. 


Electric Lamps. 


Sir Wittram Preece, in his paper before the 
British Association, has supported the manufac- 
turers of electric lamps in this country in the 
advocacy of the “ grading" of supply voltages, but 
he has done so in a manner that must be particu- 
larly unpalatable to the British lamp-maker. 
Although the figures and diagrams in the advance 
proof distributed at the meeting show evidences of 
a certain want of care in its revision, they yet 
demonstrate with sufficient force that—at any rate 
in the opinion of Sir William Preece, endorsed by 


Trade and public service motor | 
| every part of the world. 


| 


The roads may be dealt | tests made at the 


instance of the Engineering 
Standards Committee—the British-made lamp falls 
far short of the American article in efficiency, life, 
and accuracy of rating, So serious are the differ- 
ences, in fact, that it is essential that further 
details of the tests should be published, in 
order that a proper explanation may be furnished 
by our lamp-makers. The absence of systematic 
grading of supply voltage is not sufficient to account 
for the poor quality of the average lamp as evidenced 
by Sir William Preece’s figures. In the paper it is 
stated that a large number of English lamps, 
nominally of 16 candle-power, purchased in the 
open market, showed on test an average candle- 
power of 13:2 as against 16:2 for the American 
lamp, with an average efficiency of 4:51 watts per 
candle-power as against 3°83, and a useful life one- 
fifth as long as the useful life of the American lamp. 
The difference is enormous. It is true that the 
English lamp-makers do not make their lamps with 
a view toa “ rapid life test” being made at 3-1 watts 
per candle-power, but this cannot in any way account 
for the results obtained from the average initial candle- 
power and efficiency of a large batch of lamps as 
quoted above. The Post-office test of raising the 
pressure 70 per cent. above the normal necessitated, 
we believe, the employment of stouter leading-in 
wires than was customary in order to withstand the 
greater current, but the difference between the 
currents and temperatures at 3:1 and 4 watts per 
candle-power is so much less that another cause 
must be sought for the bad results on the life tests. 
Moreover, short life should not be combined with 
bad initial efficiency, however inaccurate may be the 
rating of the lamp, and the whole matter calls for 
careful investigation by our lamp makers. 








LITERATURE. 





A Practical Manual of Tides and Waves. By W. H. 
WHEELER, M. Inst. C.E. Longmans, Green and Co., 
London. 1906. 7s. 6d. net. 


Mr. WHEELER'S new book does not claim to set forth any 
new theory or theories of tidal or wave action, neither 
does the author attempt to deal with the difticult subject 
of tides in a scientific manner; but, as indicated in the 
preface, his object has been “ to bring together informa- 
tion and facts relative to the tides contained in many 
scattered papers, reports, and publications, which, though 
known to those who have made a study of tidal science, 
are not easily accessible ; and to produce a handbook that 
may be of interest and practical service to those who 
have neither the time for nor the opportunity of investi- 
gating the subject for themselves.” Mr. Wheeler has 
succeeded in putting into the two hundred pages of his 
volume the substance of most that is known of the 
subject, and this without having recourse to higher 
mathematics. The volume will well repay perusal by 
those of our readers who are interested in the construc- 
tion or maintenance of engineering works in tidal 
waters. 

The author’s chapters on the theories of Copernicus, 
Kepler, Galileo, Newton, and Laplace constitute an 
interesting, practical, and non-mathematical réswmé of 
the subject. Newton’s theory is undoubtedly incomplete, 
but none other is capable of affording results so nearly in 
accordance with observed facts and data. Notwith- 
standing the immense amount of scientific investigation 
into the theory of tides by modern mathematicians— 
Lubbock, Airy, Whewell, and G. N. Darwin among them 
—there are perhaps few physical subjects which are 
still so imperfectly understood and inadequately ex- 
plained. ‘“ While it is accepted that the tides are due to 
the universal gravitation of matter, yet owing to the 
imperfect state of the science of hydrodynamics, no 
mathematician has yet been able to deduce a law by 
which information can be furnished for any given port as 
to the time at which the tides will arrive, or the height to 
which they will rise. By the aid of Newton’s theory and 


a o1g bed | an examination and analysis of tidal records, however, it 
but not exceeding 25 ewt., to pay £5 5s. a year. | 
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has been made practicable to deduce data by which this 
information can be supplied, and to calculate the time 
and height of the tide for long periods in advance for 
It may, therefore, be assuméd 
that although from a strictly scientific point of view the 
theory of the tides has not been brought up to date, and 
that there is room for further investigation, yet, as it 
exists, it is sufficient for all practical purposes.” 
Empirical methods and the careful tabulation of recorded 
data have filled the blanks left in the purely scientific 
demonstration of the subject. 

In the earlier chapters of the volume, Mr. Wheeler 
describes the formation and propagation of the tidal 
wave, and the astronomical and physical influences 
affecting it. A careful distinction must be drawn between 
what is known as the tidal wave and the tidal current or 
tidal stream, and this distinction is too often overlooked. 
The author, in Chapter VI., and again in Chapter X. 
when dealing with wind waves, describes this part of his 
subjectin a clear and comprehensive manner. In dealing 
with the mean level of the sea and tidal range the author 
gives a table purporting to show the variation in mean 
level at various points on the English coast. This table 
is somewhat ambiguous, inasmuch as none of the levels 
given is referred to a zero, or datum level, such as 
Ordnance Datum. Thus the mean level at Liverpool is 
quoted as 0°65ft. below some datum which is not given 
in the table. As a matter of fact, the mean sea level at 
Liverpool, based on two years’ observations of the self- 





registering gauge at St. George’s Pier in 1854 and 1855, is 
5ft. above the level of the Liverpool Old Dock sill. This 
is the value adopted in the Admiralty “Tide Tables,” in 
spite of the fact that the Ordnance Survey authorities take 
it as 4°67ft. above Old Dock sill level by their own obser- 
vations. The Ordnance Survey, however, in the notes at 
the foot of all their maps, speak of the Ordnance Datum 
as the “ assumed mean level of the sea at Liverpool.” It 
is difficult to understand on what basis the table is con- 
structed. To take one instance:—Mean sea-level at 
Liverpool is 0:33ft. above Ordnance Datum, and at Dover 
0°96ft. above—deduced from Admiralty “Tide Tables "— 
the difference being 0°63ft. Mr. Wheeler’s table, on the 
other hand, gives the difference in level at the two places 
as 0°417ft. 

The effect of the velocity and direction of wind on the 
sea-level, especially near the coast and in narrow channels 
or estuaries, is too frequently under-estimated and even 
neglected by mariners. This subject was carefully con- 
sidered by a Committee of the British Association in 1895-6, 
of which Mr. Wheeler was secretary. Atmospheric pres- 
sure has also a considerable influence on the tidal rise, 
although the effect of wind may be taken as from six to 
ten times greater than that due to barometric pressure. 
Mr. Wheeler gives the following rough rule for ascertaining 
the approximate variation to be expected with a given 
force of wind and height of tide:—The effect of a moderate 
gale is to raise or lower the tide according to its direction 
as many inches as it would rise in feet under normal 
conditions. 

The second half of the volume deals with river tides 
and tidal bores, wind waves, seismic and cyclonic storm 
waves, the construction of tide tables, storm warnings, 
and concludes with an interesting chapter on the tides as 
a source of power. 

We think Mr. Wheeler seriously under-estimates the 
limits of wave action when he states: “It is generally 
found by experience that waves have not much effect 
upon such structures as rubble breakwaters beyond a 
depth of from 15ft. to 16ft. below low water.” The 
results observed at Port Erin—Isle of Man—Alderney, 
and other places, hardly warrant this statement. 

We have noticed few errors or misprints in the volume, 
but those we have observed we note for correction by the 
author in future editions:—Page 103, “chlorate of 
sodium” should read “chloride of sodium;” page 132, 
“ Atlata”’ should read “ Altata;” page 158, “St Helier, 
Victoria Pier,’ should be added to the list of ports for 
which tide-table are issued by the British Admiralty. 
The second paragraph on page 120 would be clearer if 
the words “in feet per second” were added after 
“velocity of the wind.” 





SHORT NOTICES. 


Experiments on AHot-water Systems. By A. Sayers. 
London Sanitary Publishing Company, Limited. Price 3s. 
net.—The experiments described in this book were carried 
out by the author in the plumbing workshop of the Municipal 
Technical Institute, Belfast, during the years 1902, 1903, and 
1904, and as an evidence of the importance attached to them, 
Mr. Sayers was awarded the Duffryn Bronze Medal by the 
Library and Technical Instruction Committee of Belfast—a 
reward which is given only for original investigation. The 
first system experimented with was what is known as the 
domestic-cylinder system, which consists of a cold store 
cistern, a cylinder and boiler connected by cold supply, 
return and flow pipes. The next apparatus to be dealt with 
was the cylinder and tank system, thermometers being fitted 
at different points by means of stuffing-boxes and glands. 
The book concludes with a chapter on the ‘‘ Heating of a 
Small Villa,’’ in which the author describes some interesting 
experiments on warming and ventilation carried out in a 
small five-roomed cottage, the heat for the whole house 
being supplied from the kitchen range, and the rooms being 
warmed by radiators connected on the ‘‘ one-pipe’’ system. 
The book is written clearly, and is sufficiently non-technical 
to be understood by everybody who is likely to be interested 
in the subject. 


Concrete Blocks: Manufacture Processes and Machines. 
By Harmon Howard Price. London: Chapman and Hall, 
Limited. Price 8s. 6d.—The object of this work is to present 
in a simple manner the principles employed in concrete engi- 
neering which practice has shown applicable to the manu- 
facture of concrete blocks for building hollow walls. The 
author explains in the preface that the ‘‘ conclusions which 
have been reached are the result, not only of his own experi- 
ence in actual work, but of a careful consideration of the 
successes and failures of a large number of operators through- 
out a series of years.’’ In writing of hollow concrete walls 
the author points out the chief advantages as follows :—Insu- 
lation against heat and cold, saving of material, water- 
tightness, and ventilation. In order to introduce new shapes 
of hollow blocks, the author considers there has been much 
waste of inventive genius. The sole idea of the present-day 
block maker, he says, seems to be the avoidance, by the 
slightest change possible, of the rights of those who preceded 
him—a characteristic of other inventive geniuses than those 
alluded to. The book contains descriptions of processes and 
machinery for block making, and admirable illustrations of 
buildings and structures in which concrete blocks have been 
employed. 


Modern Polyphase Machinery. By Andrew Stewart, 
A.M.I.E.E. London: S. Rentell and Co., Limited, 36, 
Maiden-lane, Covent-garden. Price 5s. net.—The contents 
of this book are a reprint from Electricity, revised and 
brought up to date. They were written with a view to giving 
a fairly comprehensive survey of the principles, design, and 
construction of modern polyphase machinery, without intro- 
ducing mathematical methods of investigation and explana- 
tion. The difficulties met with are obvious, but the author 
may be said to have succeeded in his task, and the book will 
therefore be useful to many engineers who require to be 
acquainted with the chief characteristics of such machinery, 
but to whom the mathematical side of the study would not 
be congenial. The opening chapters are sufficiently elemen- 
tary to be understood by a schoolboy. There are many 
clearly-drawn diagrams and illustrations which help to 
render clear the more complex features of well-known forms 
of polyphase electrical machinery. The book is well printed 
and copiously indexed, 
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TWO AMERICAN IRRIGATION PROJECTS. 


Awovr 40 per cent. of the area covered by the United 
States is arid land, without sufficient rainfall t6 make agri- 
culture profitable, or possible, and while much of this country 
must always remain in that condition, there are vast areas 
which can be made fertile by irrigation. This has been 
abundantly proved by a number of irrigation works carried 
out by private enterprise, but experience has shown that the 
great comprehensive projects are too vast and expensive or 
not sufficiently remunerative for private enterprise, and 
could only be carried out through Government intervention. 
In 1902, therefore, Congress passed the Reclamation Law, 
setting aside all money received from the sale of public lands 
to be used in the construction of irrigation works. The 
money thus expended will be returned to the Government 
without interest, as the farmer who takes up land in an irri- 
gated area must pay his proportionate share per acre of the 
cost of the irrigation works in ten annual instalments. At 
the end of that period the farmer is sole owner of the water 
rights which become appurtenant to his property. The 
work of making examinations and surveys for irrigation pro- 
jects, and constructing the works, is under the Secretary of 
the Interior, who has placed the engineering work in the 
hands of a corps of engineers known as the United States 











Fig. i—SITE OF SHOSHONE DAM 


Reclamation Service. The projects already under construc- 
tion and approved are tabulated below ; they aggregate some 
1,300,000 acres of land to be irrigated at a cost of about 
£7,000,000, or, say, £5 per acre:— 


Irrigation Projects under Construction. 





Acres 
irrigable. 


Salt River(Arizona) . Poke Ss 
Yuma (California and Arizona) 
Uacompahgre (Colorado) .. 5 
Minidoka (Idaho) = 


160,000 
85,000 


Humtiey (Clomiiina) 2.5660 257.658 Co eee 
Lower Yellowstone (Montana and- Dakota) _ 

North Platte (Nebraska and Wyoming) —..- .. 
Truckee Carson (Nevada)... .. 2.2 Soo *o.0 °°. 
Hondo (New Mexico).. .. .. 
Bellece Fourche (South Dakota) 
Shoshone (Wyoming).. .. .. 


10,000 
* 60,000 








450,000 





Irrigation Projects -A pproved. 
60,000 
8,600 
40,000 
40,000 
20,000 


260 000 
52,000 
200,000 
40,000 

| 120,000 
110,000 
400,000 
200,000 
200,000 
100,000 
200,000 
150,000 


Pazette-Bois 

Garden City (Kansas) _ 

Milk River (Montana) “7... 

Rio Grande (New Mexico)” 
Carlsbad (North Dakota) .. ; 3 
Pumping (North Dakota)... .. .. 
Klamath (Oregon and California) .. 
Umatilla (Oregon) oe 
Strawberry Valley (Utah) 
Okanagan (Washington) .. 
Tieton (Washington) .. 
Sunnyside Washington) .. 





In a recent article in THE ENGINEER several ot the varied 
minor structures of concrete construction on one of these 
projects were described, and the present paper deals with two 
notable dams, one of concrete masonry and the other of 
earth. 

The Shoshone project involves the storage and diversion of 
a portion of the surplus water of the Shoshone River and the 
reclamation of about 125,000 acres of land north of Ccdy. 
Just below the junction of its two forks the river enters a 
canyon three miles long, one mile of which is in solid granite, 
with almost vertical walls, and the narrowest part of which 
is only 65ft. wide. The site selected for the dam is shown in 
Fig. 1, and here the canyon is 70ft. wide at the bottom of the 
channel and 200ft. wide at an elevation of 240ft., which is 
the level of the top of the dam. At the left of the view will 
be seen the road built for use in the construction work, and 
this is about level with the top of the finished dam. The 
total height of the dam from the base of its foundation will 
be 308ft., it being the highest dam in the world, both for 
total height and for effective storage height. The capacity of 
the reservoir will be 456,000 acre-feet. 

A plan of the dam is shown in Fig. 2. The spillway 
tunnel, which is cut through the wall of the canyon, will 
have a flow capacity of 10,000 cubic feet per second. The 
dam will be of the arched type, having a radius of 150ft. on 
the face. From the sections of the dam in Fig. 3 it will be 
seen that it is 108ft. wide at thé base and 1Oft. at the top, 
with a batter of 15 per cent. on the upstream side and 25 per 
cent. on the downstream side. A portion of the dam, having 
an effective height of 31ft., will be built first for the purpose 





of diverting water from the main excavation. 


The dam is being built of a concrete composed of 1 part 
cement, 24 sand, and 5 parts broken stone. The ‘‘sand”’ is 
the fine crushed stone that passes through «a screen having 
jin. openings. The stone is the local granite taken from the 
canyon. Thedam will be reinforced by steel rails where the 
horizontal and vertical stresses make this necessary. In the 
concrete are embedded blocks of granite weighing from 25 Ib, 
to 200 lb., placed not nearer to each other, or to the face of 


SHOSHONE 
IRRIGATION DAM. 
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Fig. 2—PLAN OF SHOSHONE DAM 


the dam, than Gin. These blocks form at least 25 per cent. 
of the total volume of masonry. During construction in 
cold weather the contractor is required to maintain a 
temperature of at least 32 deg. Fah. until the concrete is 
ten days old. The cost of the dam, outlet tunnel, spillway 
tunnel, and road tunnel, will be about £120,000. 

The Belle Fourche project differs from the Shoshone project 
in having a long earth dam, which will form a reser- 
voir § acres in extent, with a capacity of 246,000 acre-feet. 
The dam will be one of the largest earth dams in the United 
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Fig. 3—SECTIONS OF SHOSHONE DAM 


States, being 6500ft. long at the crest, with a maximum 
height of 115ft., and requiring about 1,600,000 cubic yards 
of material. At the site there is no rock within several 
hundred feet of the surface, the material consisting of a very 
dense and heavy clay overlying a slaty snale. This clay, 
which will be used in the dam, weighs about 105 Ib. to 110 1b. 
per cubic foot when sufficiently dry to be friable. The 
general construction of the dam is shown in Fig. 4. 

The material will be deposited in Gin. layers and rolled with 
steam rollers weighing not less than 200 1b. per lineal inch of 
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| remaining 15ft. to the top. The top width is 20ft., and th 
down-stream slope is 1} to 1 for the first 30ft. from the to “ 
a berm 8ft. wide ; thence it is 2 to 1 all the way, but beck : 
by a second berm 30ft. below the first. The steeper Bice 
above high water is to turn the waves, and for this purpose ig 
provided with a toothed concrete breakwater. The oohieenie 
paving will be of blocks, Z 

In construction, the entire area to be covered by the dam 
will be cleared of all brush, roots, pockets of mud, «ce. and 
will then be ploughed. A central trench will be excavated to 
a depth of 5ft. and a sufficient width to admit of rolling the 
back-filling with a steam roller. This will form the cut-off 
wall to prevent water from leaking or creeping under the 
dam, The main embankment will then be built up in 6ip 
layers having a transverse slope of 1 in 33, each layer bein 
watered and rolled to secure the maximum density, The 
dam is to be completed in four years, and the contract Price 
is £176,000. 

Water will be drawn off through two conduits of reinforced 
concrete, each fitted with controlling gates. These will also 
serve as sluices in time of flood, but in addition there js q 
waste weir, semicircular in plan, 15ft. below the level of the 
main dam, and with a length of 300ft. The distribution 
system will comprise several hundred miles of main and 
lateral canals, 








OBITUARY. 


WILLIAM SILVER HALL. 


By the death of Mr. William Silver Hall, M. Inst. C.F,, 
at his house in Tokyo, Japan, on July 26th, another of the 
men who may claim to have been among the early 
instructors of the Japanese has passed away. He was 
one of those Englishmen who have known how to gain 
and keep the confidence of the enterprising and astute 
people of Japan, and was one of the last to be retained in 
that country as responsible engineering adviser to one of 
the three leading Japanese merchant firms. For very 
many years he held this position with Messrs. Takata 
and Co., and although he left them some years ago su 
as to be able to devote his attention more to consulting 
engineering, he may truly be said to have left his mark 
on the early history of Japanese engineering. Among 
other matters, Mr. Silver Hall made a profound and per. 
sistent study of that complicated question the Japanese 
patent law, and although his name has not necessarily 
appeared in connection with the modification and sim- 
plification of those laws, his influence has been great in 
attaining this end. He has ever been a staunch adyo- 
cate in obtaining fair conditions for foreign inventions 
in Japan, and the British inventor has much to thank 
him for in this respect. For some time he held the post 
of Tokyo correspondent to THE ENGINEER, during which 
time he contributed not merely a series of topical notes, 
but many special articles of interest and importance. 
Unlike many Europeans who have made Japan their 
permanent home, the late Mr. Hall never showed any 
tendency to become orientalised. He was essentially 
British in thought and in deed, and it is possible that 
much of the respect which Japanese engineers had for 
him was due to this very fact. He was a modest and 
unassuming man and a thorough engineer. At the time 
of his death he was sixty-two years of age. 








MovEL VILLAGES FOR COALMINERS.—The rapid and important 
development of the new coaltields in South Yorkshire has caused 
new villages to spring upon every hand, and much better dwellings, 
with garden plots and healthy sanitary surroundings, are now to be 
met with. Most of the new large undertakings have been placed 
in isolated districts, where but a few old cottages or a solitary farm 
or two marked the landscape. Provision for the sinkers and the 
early workers liad to be provided, but in most instances the owners 
have erected 200 to ¢ houses on the coal-bearing moor. The 
Brodsworth Main Coal Company, Limited, which is sinking two 
large shafts to the Barnsley bed at Brodswo:th, near Doncaster, 
is offering a prize of £100 for the best design of a model village 
consisting of 500 cottages, club-house, and shops, to cover an 
estate of 70 acres, It is the desire of the company, which is made 
up of the Hickleton Main Colliery Company and the Staveley 
Coal and Iron Company, Limited, Derbyshire, respectably to 
house their workers. The company is registered with a capital of 
£300,000, and will have to prob the earth for something like 1090 
yards. The sinking of the Hickleton Main Colliery has caused 
quite a town to be erected at Goldthorpe, about half-way between 
Barnsley and Doncaster. In a still more remote part of the coal- 
field the sinking of the Freckley Colliery on the estate of Lord 
Halifax has caused new villages to be erected at Moorthorpe and 
South Elmsall, and the houses are in every respect creditable to 
the company, having gardens in front and at the back. The 
Barrow [ron and Steel Company, on sinking its new colliery at 
Warsbro, near Barnsley, erected some 400 to 500 houses at Wars- 
bro Bridge, whilst the sinking of the Cadeby Colliery greatly 
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Fig. 4—DETAILS OF BELLE FOURCHE DAM 


the roller rim. To protect the embankment from erosion, 
the down-stream slope will be paved with 17in. of loam, 
while the up-stream slope will have a concrete paving upon a 
24in, bed of gravel. 
and so save in the quantity of material, the dam is irregular | 
in plan, having three tangents connected by curves of 1430ft. 

and 1910ft. radius. 
bottom to a berm 5ft. wide and 10ft. below low water, thence | disturbed or disappeared, 
it is 2 to 1 for 55ft. to the high-water level, and 1 to 1 for the | thousands of workers have taken their place, 


In order to conform to the topography, 


The up-stream slope is 3 to 1 from the 


extended building operations in the parishes of Denaby and 

| Conisbro, creating quite a new village at the latter place. Further 
| afield the owners of the New Dinnington Colliery, belonging to the 
| Sheepbridge Coal and Iron Company and theSheffield Coal Company, 
have created quite a new village of several hundred houses, with 
workmen's institute, reading-room, and two co-operative stores. 
Visitors to these isolated districts, after a few years’ absence, will 
| fail torecognise them. It is true the quiet rural haunts have been 
but healthy industries employing 
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REINFORCED CONCRETE RESERVOIR AT 


Fig. 1 





Fig. 3-GENERAL ARRANGEMENT OF STEELWORK 


STEEL AND CONCRETE RESERVOIR AT 
CRANLEIGH. 

Tue water supply of the small town of Cranleigh, Surrey, 
has been augmented by the construction of a new service 
reservoir of 500,000 gallons capacity, which has just been 
erected at Bookhurst Hill. The structure is of concrete, rein- 
forced with steel joists of light section and sheets of expanded 
steel. The floor of the reservoir is 4ft. below and full-water 
level 6ft. above the natural ground level, which is at 292ft. 
Phare about 100ft. above the town of Cranleigh, 14 miles 
distant. 

The method of construction can be seen from the above 
engravings. In the general design attention was paid to 
the fact that in the application of any metal reinforcement 
in concrete it is of the utmost importance that all joints in 
the framing should be efficiently secured, and should not 
merely depend on the concrete. Fig. 3 shows the general 
arrangement of the steel work. The floor joists are laid 
on a specially prepared bed of rubble, in which a series of 
land drains have been laid. The ends of the joists are con- 
nected by fish-plates. The roof joists are laid parallel to the 
floor joists, and they are carried by light steel columns 
forming the reinforcement of the finished concrete columns, 
which are 10in. square. Fig. 2 shows the expanded metal 
of the walls in position. The walls are reinforced with 
expanded steel both on the inside and outside, the sheets 
being placed 6in. apart. The thickness of the main walls is 
only 9in, Fig. 4 shows the rough conereting of floor walls 
and columns completed, with the roof centering in position, 
the concrete casing for the roof girders being formed at the 


INTERIOR OF COMPLETED RESERVOIR 


CRANLEIGH 











Fig. 2—EXPANOED METAL OF WALLS 
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sume time as the roof. 


Fig. 4—ROUGH CONCRETING 


The roof is Gin. thick, armoured ; disappointing. 


OF FLOORS AND WALLS 


A gain of only about 9 percent. on the capital 


with one layer of expanded steel on the underside. Theoutside | invested and on the business transacted in 1904 is not 


of the roof and the whole of the interior of the reservoir with 
the columns has been rendered with a thickness of lin. of 
equal partsof cement and sand ; this is found to be absolutely 
water-tight for reservoirs of moderate depth. Fig. 1 shows 
the interior of the reservoir after completion. The chief 
dimensions are :—Length, 102ft.; width, 83ft. 6in.; depth, 
11ft. 4in. over all. 


The tank is divided into two compartments by a partition | 


wall of the same section as the outer wall. The cost of the 
structure, with all connections and fittings, worked out at 
£4 2s. per 1000 gallons of its contents, a~price considerably 
lower than that of either brick or plain concrete reservoirs 
built in the immediate neighbourhood, although in this case 
the reservoir is made in two compartments with a divid- 


ing wall, which was not the case in the other reservoirs | 


referred to. 

The work was carried out by Messrs. A. H. Ball and Co., 
of Maidstone, as contractors, from the designs and under the 
supervision of Mr. F. S. Courtney, M. Inst.C.E., &c., of 
Westminster. 





PIG IRON IN THE UNITED STATES. 


Tu figures set out in the tabulated statement given below 
represent the condition of the pig iron manufacturing industry 


in 1900 and 1904, and while they show a good business | 
development the financial results for 1904 were distinctly | 


| en ce invested .. 


encouraging, but during 1905 the business was much more 
prosperous. The increasing use of labour-saving devices has 
not resulted in decreased earnings to blast furnace emplovés, 
but on the contrary, their wages increased. In 1904, also, 
about one-fourth of the pig iron was cast in casting machines, 
and at least one-third was delivered in a molten condition to 
Bessemer converters and open-hearth furnaces. 


1900. 1904. 


Number of manufacturing establishments 

ee, OR ee ee ee ee ee 

Number of officers, clerks, superintendents, and 
en ee i a Say 

Salaries of officers, clerks, superintendents, and 
DR saa! toe" as “ea? ee cer “ek! lw.” ee 

Number of wage earners .. 

\ Smee 

Average earnings per man 4 

Total cost of materials ao ee £26,300,000 | £35 Su 00 

Total value of pig iron at furnaces .. .. £41,300,000 | £45,800,C00 

Tons of pig iron produced (2240 Ib.) ah 4, 91} 16 25 

Tons of domestic iron ore consumed 5 29 

Value of ore perton .. .. .. .. 

Tons of foreign iron ore consumed 

Value of ore per ton - 

Value of pig iron at furnace 

Number of furnaces in blast .. 

Daily capacity of furnaces, tons 

Return on capital, per cent. 

Gain in business, per cent. 


190 
£47,230,000 
2231 
£580,000 
35,0757 
£3,800 0 

,£108 


£461,000 
39,241 


vs | 
£3,700,000 
£94 


£26,630,000 
s. 4d. 
os. Od. 


368 


Labour cost per ton (wage earners only) ..  . 
Labour cost per ton (officers and all employes) 
Output for wage earner (tons) at a 





THE ENGINEER 


Avausr 10, 1906 








SHALLOW 


-DRAUGHT STEAMER 


EDWARDS AND CO,., MILLWALL, BUILDERS 


BRAZIL 

















8.8. BRAZIL. 


was recently completed — by 
Messrs. Edwards and Co., of Millwall, to the order of 
Messrs. Auguisto Leivas and Co., of Rio Grande do Sul, 
is the outcome of much experience by her owners, who 
aim at passenger and cargo-carrying traffic in waters of 
restricted depth. Much consideration was given as to choice 
of propellers, whether paddle or screw, and eventually twin- 
screw propellers in tunnels, with race-adjusting means on the 
Yarrow principle, were decided on. . 

The vessel, which is illustrated above, is 150ft. long by 25ft. 
beam ; the contract speed was to be 10 miles an hour on not 
more than 3ft. draught carrying a load of 70 tons. Rejec- 
tion was to follow if the draught were exceeded by 2in., or 
if the speed were less than nine miles. We understand that 
on her trial her draught with full load was 2ft. 1lin., and 
her speed one mile more than contract. 

She will be the first vessel of her kind in the inland waters, 
in which she is to ply to and from her headquarters. She 
is fitted for sixty first-class passengers, with good sleeping 
and dining accommodation. She is lighted with glow lamps 
throughout, has promenade deck, one cabin de luxe, a steam 
winch for handling cargo, and accommodation for officers 
and crew which is comfortable and well ventilated. Twin- 
screw compound machinery, with surface condenser and 
boiler, have been supplied by the Vauxhall Ironworks. The 
propeller blades, which have adjustable pitch, are of 
manganese bronze. 

The vessel was recently tried at Long Reach, when about 
forty friends of the owner, and of the directors of Edwards 
and Co., interested in this type of vessel, attended. Tem- 
porary bulwarks were fitted, and the vessel is now well on 
the way to Rio Grande do Sul, and will no doubt fulfil the 
aspirations of her owners. 


THE s.s. Brazil, which 








SOUTH AFRICAN NOTES. 


(By our own Correspondent.) 

THE chief topic recently has been the new Customs 
Convention. The more this draft agreement is looked into 
the more unpopular does it become. It has certainly failed 
to meet with favour in the eyes of the mercantile community 
of Johannesburg, and has, in fact, given rise to most bitter 
opposition. The Chamber of Commerce have held a special 
meeting to consider the new tariff, and after several 
powerful speeches had been delivered attacking the new 
scheme, it was resolved to petition the Legislation Assembly 
against any ratification of the agreement. It is considered, 
_ ever, improbable that such an extreme step will be taken 

by the Government. What will probably happen is that, 
while agreeing to the proposed changes, notice will be given 
of the intention of the Transvaal to terminate this new 
Customs Convention at the end of twelve months. This 
moderate course will do nothing to wreck the unity which 
has taken so many years to create, but will merely involve 
another Conference, a fresh shuffling of the cards, and a deal 
that will possibly be more to the advantage of the Transvaal. 
The proposed reduction in railway rates on careful analysis 
is found to fall far short of compensating for the additional 
Customs dues proposed, and the new scale will not come into 
operation until September, whereas the increased duties are 
now being levied. It is peculiar that the whole of the outery 
against the Customs alterations is raised by the merchants, 
the mines and the general public appearing slow to realise 
that the already too high cost of living must necessarily be 
increased by reason of the charges. 

While the merchants were worrying over dues and charges, 
the mines were busy at work. The result is a record gold 
output for May, the highest previous month production being 
surpassed to the extent of 17,4 79 ounces, The actual declara- 
tion was 461,202 fine ounces, of value £1,959,062. It is 
doubtful whether June, being as it was a short one, 
will see the coveted two million output reached, 


but it | 


may be confidently predicted that the month of July, at any 
rate, will post up this figure. This steady increase in the 
production, maintained as it has been in the face of very con- 
siderable labour difficulties, is most gratifying to the leaders 
of the industry, and affords ample ground for satisfaction 
from whatever point of view it may be contemplated. It is 
difficult to imagine how this uniform progress can fail ulti- 
mately to establish commercial prosperity. A comparison 
with the results achieved in December, 1905, is instructive. 
In that month the output was declared at 431,594 ounces, of 
value £1,833,295, so that during the month of May an increase 
of approximately 30,000 ounces has been effected. The 
number of stamps at work has increased from 7335 to 7715, 
which increase of itself would not account for perhaps more 
than 22,000 ounces of gold, and it is estimated that the other 
8000 ounces is directly attributable to the employment of tube 
mills, the average grade of rock milled remaining about the 
same. The position of the producing mines during the month 
of May, with respect to labour, showed no improvement ; it 
was, in fact, plain evidence of stagnation. The following 
was the official return published by the Witwatersrand 
Native Labour Association :—Number of natives distributed 
by W.N.L.A. last month, 6722; time expired natives and 
other wastages, 6955; the loss during the month was there- 
fore 233. The number of natives actually employed at the 
end of the month was 78,676. A new shipment of Chinese 
arrived during May, but the greater part of this gang of 
coolies was sent to the Cason mine on the East Rand, which, 
although started crushing, will not make a declaration regard- 
ing output until the end of June. 

- The Chinese mines still continue to give satisfactory results, 
and, as usual, are responsible for almost exactly one third of 
the gold production of the Transvaal. 

The declaration of dividends from the mining companies 
that are producing is proceeding, but isnot yet complete; up 
to date the sum of £2,150,000 has been distributed on this 
account for the half-year ending June 30th, and it is fairly 
certain that the large figure of two and a-half millions will 
be exceeded. It will thus be seen that roughly one-fifth of 
the gold won is distributed as actual profits. Assuming the 
average value of rock put through the mill to be 35s. per ton, 
it appears that 7s. of this is the profit thata shareholder may 
expect with confidence. The Government, through the 
medium of the profits, tax claims about 1s. 4d. per ton, and 
the remainder goes in working expenses at the mine and in 
the head offices. 

This important subject—working costs—formed the text of 
the valedictory address of Mr. G. A. Denny, the late President 
of the South African Association of Engineers. At the con- 
clusion of his very successful year of office he is leaving the 
Transvaal to continue in consulting practice in London, and 
the opportunity was taken to entertain him at a farewell 
banquet on the 13th inst. In his address Mr. Denny devoted 
his attention exclusively to the subject of mining costs—their 
proper apportionment and the prospects of their reduction. 
After pointing ouit the absolute necessity for the engineer to 
properly understand the apportionment of costs, he stated 
that not one of the numerous systems of accounting in 
common use on these mining fields appealed to him as pre- 
senting the distribution of expenditure in such a manner as 
to bring home the facts to those in charge of the outlay. No 
system of accounts made up many days after the completion of 
the expenditure for any given period wouldeffectively indicate 
where economies might be possible. Direct accounts, furnished 
to the heads of departments not later than ten days after the 
close of the month, accompanied by comparative statements 


showing the corresponding expenditure for, say, the three | 
months previous, would provide the key to solve the problem | 


of how to prevent wasteful expenditure. Mr. Denny con- 


sidered that the widest field for possible economies was met | 
| to prospects and ore reserves at Vlaklaagte now turns out to 


with in underground operations. Tramming, for instance, 
as usually conducted, was an inefficient and costly opera- 
tion. Unfortunately, however, the main levels on all the 
mines are laid out for hand tramming. It was underground, 
too, that the inefficiency of labour, both white and coloured, 


was mostly apparent. The Transvaal was in that most un- 
fortunate position that it had no real working population, 
The natives do not work in the same sense that the white 
population of the industrial countries does, and the white 
man, although he may have been at one time a participant 
in that dignified engagement, when imported to this country 
regards strenuous work as demeaning and unworthy 
of him, and the proper vocation of the Kaftir or 
other coloured labourer possible of recruitment. It 
was also unfortunate for the mining industry that the 
workmen connected with it have grown up under 
very artificial conditions, both as regards their pay and 
the work demanded from them. There had been, moreover, 
in the past no standards by which men’s conduct or fitness 
for positions could be arbitrarily gauged, and there had been 
absolutely no restrictions as to the employment of men dis- 
charged for offences from any other of the mines—in fact, it 
was notoriously true that men who had caused serious 
damage and loss to one mining company, by reason of incom- 
petence or drunkenness, had been engaged without demur on 
an adjoining mine. This state of things constituted a grave 
obstacle to the establishment and continuance of skilled and 
conscientious workmanship. Such a system was, in fact, a 
cradle for irresponsibles and inefticients, and no advance 
could be made in connection with the higher efficiency of the 
average workman until the means were taken for the 
encouragement of the deserving and for the detection and 
labelling of the lazy and incompetent. The scheme suggested 
was that the mines should insist upon each man applying for 
work—no matter in what capacity—having satisfactory 
papers and references. 

In all the higher and more responsible positions these ara 
always asked for and given, and there could be no objection 
on the part of the mechanic or miner to supply this very 


' necessary testimonial when applying for work. In the matter 


of the driving of winding engines, this form of skilled labour 
is certificated by Government, and in the case of dereliction 
of duty the suspension of certificate, coupled with endorse- 
ment of the same, provides a ready and effectual method of 
distinguishing the good from the bad. 

Returning to the subject of Kaftir labour, Mr. Denny 
stated that the efficiency of the coloured labourer was limited 
—in fact, hide-bound—by traditional usages. The native 
hammer-boy was probably one of the most highly paid miners 
in the world, from the point of view of actual recompense for 
actual labour. The experienced hammer-boy easily puts in 
his ordinary one-hole task—which constitutes his day’s work 
—in three hours, and if all expenditure in connection with 
his recruiting, food, compound charges, pay, &c., were taken 
into account, his cost to the mining industry worked out at 
something like 1s. per hour. This represented higher pay 
than was earned by the skilled white miner at Ballarat or 
Bendigo, and when one talked, as one was accustomed, about 
our cheap coloured labour, it was necessary to remember that 
full inquiry would show that this class of labour, inevitable 
and irreplaceable as it was, was not only not cheap, but in 
point of fact really more expensive than the labour of experi- 
enced white men. Three hours’ work was a_ ridiculous 
apology for a whole day's labour, but unfortunately the 
imitative and conservative Kaftir had arrived at the idea that 
such was quite proper. 

The diamond output for May, practically all of which came 
from the Premier mine, showed a slight advance. The 
diamonds recovered at the Premier amounted to 91,163 
carats, of total value £182,326. These were obtained from 
the w ashing of 306,350 loads, so that the yield per load proved 
to be 30 carats, a slight decrease in grade in comparison with 
the preceding month, 

Regarding the tin industry, it is to be regretted that the 
information recently given in these columns with reference 


be incorrect. During the month of May, 1049 tons of ore 
were treated, and 12 tons of black oxide of tin were won, 
giving a percentage recovery of 1:15. The working expenses 
of the company are stated to have been in excess of 30s, 











THE ENGINEER 





153 





AUGUST 10, 1906 





——————— 

so that no appreciable profit can have been secured. 
Phis is not the last word that is going to be heard about 
Bushveld tin, but it is regrettable nevertheless that the 
ce ipters of the history of this base metal industry 
en disgraced by the publication of inaccurate 


per ton, 


opening chi 
should have be 
report Se 








LETTERS TO THE EDITOR. 


We do not hold ovrselves responsible for the opinions 0) our 
‘ correspondents, ) 


UNEXPLAINED RAILWAY ACCIDENTS. 


Mr. Clement Stretton, page 127, appears to lose no oppor- 
tunity to express his views regarding the ease with which a whee! 
can derail at high speed on curves. On this point I entirely 
jisagree with him; indeed, my experience is that high speed 
rather tends to prevent derailment. ; 

| feel confident that had Mr. Stretton travelled as many miles 
under a vehicle as I have done watching the process of flange 
climbing on curves he would be inclined to fall in with my views. 
If high speed was a cause of derailments it must be obvious that 
the majority would take place at that speed, and that relatively 
vould be very few at low speeds. The reverse, however, is 
the case. The fact that disastrous results are attended with 
derailments at high speed is quite sufficient reason for the 
authorities to issue restricted speed orders to guard against them. 
Surely, however, it is impolitic to assume that speed is a cause of 
derailment, when we know for an actual fact that disastrous derail- 
ments can and do take place at low speeds when speed orders are 


Sik, 


there V 


5 emphatically that high speed is the cause of derail- 
ment. it behoves me to give some explanation as to what I consider 
is really the cause of all unexplained derailments. 1 he function 
of the ange of a wheel is to keep the wheel on te rail, no matter 
what the speed may be. It can only accomplish this, however, 
provided that arrangements are made in the design of the vehicle 
so that the tread of the wheel can at all times be kept in contact 
with the rail. If this can be accomplished then nothing short of 
bursting the line or breaking the flange will cause the wheel to 
leave the line. We know that numerous derailments do take 
place ; itis obvious, therefore, that some inherent defect must exist 
in the vehicle to have allowed the tread of the wheel to lose con- 
tact with the rail. e 

Mr. Clement Stretton clearly shows up one grave defect in giving 
too great an inclination to the flange of the wheel, so great that it 
is probably unable to oppose the resistance offered by the inner 
wheel in ordinary working condition, and under certain conditions 
may allow the flange to climb to the top of the rail. Some may 
argue that Mr. Stretton made a mistake in placing the screw jack 
so low down in his experiment ; such, however, is not the case. To 
allow of a comparison as to what happens at slow s) ed, the screw 
jack should Lave been placed on the tire close to the rail, so as to 
represent the friction between tread of inner wheel and rail when 
moving forward, say, at two miles an hour. When a vehicle is 
going round a curve with a fair amount of super-elevation at this 
low speed, increased weight is thrown on the journals of the inner 
wheels; the increased resistance offered by these wheels then tends 
to force the flange of the outer wheel to climb, the facility to 
climb being in ratio to the super-elevation combined with the 
inclination given to the tlange. Remove the inclined plane from 
the Hange, the tendency to climb at once ceases ; the flange will 
then assume its natural function to wear away only, nor will the 
screw jack force it over the rail. In making thescrew jack experi- 
ment it must be borne in mind that the side pressure applied 
should never exceed the vertical pressure on the outer wheel, 
otherwise the experiment will be misleading. In connection with 
this experiment, what surprises one is that Mr. Stretton has not 
during all these years protested against the danger of using wheels 
which were provided with fianges that could climb a rail. It may 
be that because such a condition was acknowledged as a standard 
one that he considered the vehicles were in good working order, for 
in all his letters he classes them as such, 

To my mind the experiment brings to light what must be con- 

idered serious defect. This, however, is not the only one in 
the vehicle: another equally serious defect is that the weight 
is not always equally distributed on each journal, not only 
where the line is dead level, but aggravated by the ordinary con- 
ditfons of working, the comb‘nation of both being quite sufficient 
to explain how impracticable it is to keep the tread of the wheel 
always in contact with the rail, and so under certain conditions 
and at varying speeds it becomes practicable for the flange to climb 
tothe top of the rail. In 99 out of every 100 derailments I inquired 
into I found the cause due to want of weight on the journal of the 
wheel which derailed. 

It may be considered marvellous that, with such combined 
defects in the vehicles, derailments are not more numerous. My 
explanation is that high speed to a great extent nullifies the 
defects. The experiment with the screw jack must make it 
obviously clear why derailments should be more numerous at slow 
speeds, the frictional resistance between rail and wheel then being 
atmaximum. As the speed increases, not only does the frictional 
resistance represented by the screw jack decrease, but increased 
weight is placed on the outer wheel, keeping the tread in contact 
with the rail. The greater the speed, the greater the weight 
thrown on to the outer wheels, until at a maximum speed the 
inner wheels would offer no resistance. I trust Mr. Stretton will 
see that his screw jack experiment does not apply to high speeds. 
It may be argued that at high speeds centrifugal force takes the 
place of the screw jack. | fail to see that centrifugal force has any 
more to do with derailments than high speed, and such calculations 
should be severely left alone to the permanent way engineers. 
The remedy for all unaccountable derailments is obviously to 
arrange that the wheels shall never lose contact with the rails. 

Under existing conditions, I consider Mr. Brewer's suggestion 
for deeper flanges a most sensible one, for even were it superfluous 
when arrangements are made to keep the wheel in contact with 
the rail, it would considerably enhance the life of the tire, 
especially on railways with severe curves. 

In conclusion, I venture to suggest that the time has now 
arrived when steps should be taken to lay down an experimental 
track, so that those whose duty it is to inquire into accidents may 
carry out experiments, and so place them in a position to arrive at 
a decision as to the cause of every accident, and put an end to the 
impractical suggestions which are the usual accompaniment to 
every derailment, and which, in my opinion, do more harm than 
good, JOHN RIEKIE, 

Argaith, Dumbreck, 








Sir,~-In your note” you state that the accident at Salisbury 
Was not a true derailment, that no amount of deepening of the 
flanges would have prevented its occurrence, and that the engine 
— to have fallen over sideways and not to have climbed the 
ras, 

In reply, I fear I must join issue with you on these points, which 
surely are only assumptions on your part. It has been well said 
that figures may be made to prove any theory, and thereis, I take 
it, no evidence whatever to show that the engine fell over. All 
the facts, as they appeared in the Press, appear indeed to be the 
other way. It was reported that the stationmaster at Salisbury 
actually saw the engine ‘‘jump the track,” and it certainly ran 
into the milk train on the other line, killed the guard of that train, 
and did adeal more damage before it reached a bridge some 
distance off, 

Your own argument in the previous issue of THE ENGINEER, /.¢., 
that similar engines with similar trains had often passed safely 
round the same curve at speeds as great, if not greater, than that 








of the fated train, surely also tends to disprove the argument of 
the mere turning over of this particular engine. 

My belief is, that if the wheel-guard flanges had been double the 
depth the derailment might not have happened, and certainly the 
diagram of Mr. Summerson clearly indicates how the present small 
bead on the wheels actually induces, in. certain circumstances, the 
wheels to climb either a guard rail or the main rail, and how, if the 
said guard flange were, say, double the depth, it would scarcely 
be possible for the wheels to get off the line either by climbing or 
by side pressure. 

I consider again that your correspondent “ A. D.” completely 
answers the argument of Mr. Stretton, and most assuredly if the 
wheel-guard flanges were deep enough no amount of side pressure 
could make the wheels mount the rails if the side pressure, as Mr. 
Summerson states, was properly applied. 

All the correspondence up to date absolutely proves that the 
deepening of the guard flanges on the wheels suggestion holds the 
tield. 

When Mr. Brewer asks Mr. Stretton to be good enough to say 
what practical objection can be legitimately urged against the 
suggestion thet the depth of wheel flanges should be increased 
he puts the whole argument in a nutshell and in an unanswerable 
form. 

Replying again to Mr. Brewer, might I point out that from the 
first | have used the word ‘‘ unexplained ” as a quotation from the 
Press, and it certainly applies to the Witham derailment, seeing 
at the inquest all the railway witnesses, including the district 
inspector of the Great Eastern Railway, the foreman platelayer, 
and the assistant locomotive superintendent, testified, that the 
wheels, the rails, and the crossing, were correct in every particular, 
and that they could give no explanation of what had caused the 
accident or derailment. 

As regards the Salisbury disaster, the coroner’s jury most cer- 
tainly did not find that the engine fell over off the rails, nor would 
they allow the word ‘accidental ” to appear in their verdict. 

JAMES Keiru, Assoc. M. Inst. C.E.,M. Inst. M.E. 

Dunottar, Shoot-up-hill, London, N.W., August 7th. 


[ The evidence that the engine overturned and did not derail is 
found in the fact that wheel marks which accompany an ordinar: 
derailment were lacking at Salisbury, and that the guard rail, 
which was dirty, showed no signs of having been touched by the 
wheels, as it must have done had the wheels climbed. The 
evidence about the engine striking the milk train is probably mis- 
leading, but on this point we must await the Board of Trade report. 
The engine, as we showed in our second leader, was in the danger 
zone ; it night have got round the curve, but did not. Thecentre 
of gravity of engines that had been round the curve at high speeds 
before was probably lower than that of the ill-fated locomotive.— 
Ep, the E.] 


Sir,—At one time rails were keyed on the inside; now, as arule, 
to which there are stili many exceptions, they are keyed on the 
outside. May I ask Mr. Stretton or some other reader about what 
period the change was made’ The argument in favour of outside 
keying is that it gives a more elastic road. The argument against 
it is that if keys fall out, as they will do in dry weather, there is 
nothing to prevent the rail from spreading. 

Mr. Stretton appears to possess a great mass of statistics. Can he 
give any information as to respective derailments of engines with 
and without leading bogies over any given period—say of ten 
years! My own idea is that engines of the old big wheel Stirling 
class with four leading wheels, with a single carrying spring as 
used on the Great Northern, never ran off the road. Mr. Stirling 
designed and built a number of express engines with very long 
wheel bases, and a single leading axle right under the inside 
cylinders and smoke-box, which ought to have been constantly 
running off the road at curves, but they never did. 

In providing facilities for getting round curves, we seem to have 
also promoted ‘ wandering ’—that rythmical swing, cumulative 
in its range and exceedingly dangerous. pf) fie 

Kensington, July 31st. 


SCREW PROPELLER LOSSES, 

Sin, —I see that in a recent issue you refer to the fact that of 
the indicated horse-power of a ship’s engines only 50 per cent. or 
so is actually available for propelling the ship. You express the 
opinion that the fate of the other 50 per cent. is unknown, a con- 
clusion with which your correspondent, Mr. Rigg, is apparently in 
agreement. 

Now, without professing to know the precise location and 
amount of each individual loss, I yet fail to see anything very 
inexplicable. In the first place I think that you have rated the 
percentage of useful power too low »y from 5 to 10 per cent. for a 
good ship. However, for the time being, that is not important. 
We will take the indicated horse-power of the engines as 100. The 
brake horse-power at the thrust block is probably about 85, or 
possibly as much as 90. Then there is the loss in the thrust block 
and shafting, which we may put at 10 per cent. of the indicated 
horse power, leaving from 75 to 80 per cent. as brake horse-power 
at the propeller. But the propeller is a fluid-momentum engine, 
and, even when working without friction and eddy losses, must 
throw some kinetic energy into the ship’s wake. Putting this at 
8 per cent. of the brake horse-power at the propeller—equal to 
about 17 per cent. of slip—or about 10 per cent. of the indicated 
horse-power of the engines, and our losses already amount to from 
30 to35 per cent. of the indicated horse-power. Now we must 
take into account the friction of the propeller—a calculable 
quantity—which we will put at 8 per cent. of the indicated horse- 
power. Our losses are now 38 or 43 per cent., and we have still 
to consider the eddy losses at the propeller due to parting and 
closing the water about it, and to incorrect blade shapes—which 
includes cavitation loss. Putting this loss at another 8 per cent., 
and the total lost power is from 46 to 51 per cent. of the indicated 
horse-power of the engines. I do not think that all these losses 
are beyond hope of reduction—the steam turbine has, I believe, 
reduced the shafting and engine losses, although increasing the 
propeller losses—but there is certainly nothing inexplicable about 
them. FRANK FOSTER. 

Manchester, August 4th. 





THE TRADES DISPUTES BILL. 


Sir,—In former letters I expressed the opinion that artisans and 
labourers not enrolled in trades unions, but willing and anxious to 
work at whatever seemed to them to be fair wages, were the 
parties most affected by the proposed changes in the laws regard- 
ing trades disputes, and I ventured to suggest that these free 
labourers and artisans should band together in associations to 
defend themselves against the results of these changes. It 
appears that there is an association called ‘‘The National Free 
Labour Association,” with head office at 5, Farringdon-avenue, 
E.C., and branches at Newcastle, Manchester, Glasgow, Leeds and 
Bradford, and Cardiff. I find that these are merely large and 
useful register offices, and non-political, so that if the interests of 
free labour are to be defended by free labourers they must band 
themselves together in mutual defence in some way more efficient 
than by enrolling their names in a register office, and that future 
candidates for seats in Parliament who are not afraid of trades 
unions must canvass these men,-see that they have registered their 
names as being entitled to exercise the franchise, and understand 
that on no consideration should they vote for any candidate who 
does not pledge himself to support the rights of free labour and to 
oppose the grant of privilege to trades unions to coerce them with 


immunity from action at law as now proposed and passed in the | 


House of Commons. This should be the only political question to 





be asked and right to be insisted upon, namely, the right of | builders ; launch, August 4th. 


British labour to choose its own market for employment and to 
make its own agreements with employers without being subjected 
to annoyance, boycotting, and—so called-——peaceful picketing. 

If the present leaders of labour in the House have no intention 
to abuse the immunity they insist upon gaining, why do they ask 
for that immunity? it should be made clear during the recess 
that the intelligence and countless votes of free labour will support 
the Upper House if it decides to throw out the new clause pro- 
posed by Government and to restore Clause 4 of their own Bill to 
its place. 

It is to be hoped that all civil engineers who have been incon- 
venienced by the fear of a failure in the supply of materials for 
important works by contractors will encourage free labour to main- 
tain its power and instinctive function to 


August 6th. BaR STRIKES. 





SIR W. SIEMENS, THE BATHOMETER, AND H.M.S. MONTAGU, 
Sir,—Some twenty years ago the late Sir W. Siemens, being 
desirous of assisting those in charge of vessels in knowing approxi- 
mately the depth of water below them, invented, patented, and 
made an apparatus for measuring approximately the vertical 
distance of the instrument from the sea bottom. It was never 
intended that it should record separate fathoms, but it would show 
the difference between, say, 50 fathoms and 25 fathoms, and 
between 25 and 10 fathoms, and so might have prevented the loss 
of the Montagu, the attempts to salve which vessel are to-day 
reported as definitely abandoned. -I have never seen the 
apparatus, but I believe the ar: ingement for rendering sensible 
the laws affecting the increased attraction of the solid crust of the 
earth over that of the sea water on a known weight consisted of a 
weight on a lever carried by knife edges, counterbalanced by a 
system of carefully compensated springs, and controlled as to 
movements of the ship by oil cylinders or dashpots, the slight 
yielding of the springs under the increased effective apparent 
weight as the vessel carrying the instrument reached shoaler water 
being magnified by a suitable system of levers. I believe this 
instrument, in its experimental stages, gave very promising 
results ; but Sir William Siemens was a very busy man, and had 
hundreds of other inventions to attend to, in addition to the 
various large industries created and controlled by him, and so the 
bathometer got put aside. I think the idea so nearly put in 
practical form by him should now be reconsidered, when it would 
seem probable that a rich harvest would await the manufacture 
and sale of such an instrument for navigating purposes. 
Victoria-street, S.W. STEPHEN HARDING TERRY. 





VALUE OF ONE HORSE-POWER. 

Sir,—There is a point of almost every-day consideration on 
which opinions of engineers seem either to be very vague or con- 
siderably at variance, and it would be, I am sure, interesting to 
many of your readers if you would throw the columns of your 
valuable paper open to a discussion upon it. What is the average 
value of an indicated horse-power per annum working in a factory, 
say, 140 hours per week, /.¢., night and day ’ 

Of course, the price of coal and the quantity used is the chief 
factor, but there is also interest and upkeep of plant and wages of 
firemen, &c., to be considered. 


July 25th. INQUIRER, 








LAUNCHES AND TRIAL TRIPS. 





Snowpon RANGE, steel screw steamer ; built by Irvine's Ship- 
building and Dry Docks Company, Limited ; to the order of Nep- 
tune Steam Navigation Company, Limited ; dimensions, 336ft., 
47ft. by 24ft. 10in.; engines, triple-expansion, 24in., 38in., 64in. 
by 42iv., pressure 160 Ib.; constructed by Richardsons, Westgarth 
and Co.; a speed of 11 knots was attained ; trial trip, July 21st. 

KILDALE, cargo steamer ; built by Messrs. Pickersgill and Son, 
Sunderland ; dimensions, 361ft., 46ft. by 23ft.; engines, triple- 
expansion, 24in., 40in., 67in. by 45in.; constructed by Geo. Clark, 
Limited ; launch, July 25th. 

TREDEGAR HALL, turret steamer; built by Wm. Doxford and 
Sens, Limited ; to the order of the Cardiff ‘* Hall” Line ; dimen- 
sions, 342ft , 463ft. by 27}ft.; engines constructed by builders ; 
launch, July 26th. 

HALcON, twin-screw steel launch; built by Dee Shipbuilding 
Company, Queen’s Ferry; to the order of $8. Pearson and 
Sons, Limited ; dimensions, 80ft., 12ft. by 7ft.; engines, triple- 
expansion ; constructed by Mr. F. T. Harker, Stockton-on-Tees ; 
launch, July 26th. 

CRESSWELL, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of Messrs. Jones and Prosser, London ; 
dimensions, 342ft., 47ft. 6in. by 24ft. Qin.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in., pressure 1801b.; constructed 
by builders ; an average speed of 11-11 knots was attained ; trial 
trip, July 28th. 

ANTER, steel screw steamer; built by Tyne Iron Shipbuilding 
Company ; to the order of, the Ezypt and Levant Steamship Com- 
pany ; dimensions, 360ft., 50ft., 25ft. 8in.; engines, triple-expan- 
sion, 24in., 39in., 66in. by 45in., pressure 180 lb.; constructed by 
Northumberland Engine Works; a speed of 11 knots was easily 
maintained ; trial trip, July 28th. 

AMELIA, steamer ; built by Swan, Hunter and Wigham Richard- 
son; to the order of the Donald Steamship Company, Limited ; 
dimensions, 237ft., 31ft. 8in. by 16ft.; engines, triple-expansion, 
2lin., 34in., 56in. by 36in., pressure 180 ib.; constructed by North- 
Eastern Marine Engineering Company; a speed of 123 knots 
was attained ; trial trip. July 28th. 

SHEAF FIELD, screw steamer; built by Blyth Shipbuilding 
Company, Limited; to the order of the Sheaf Steam 
Shipping Company; dimensions, 269ft. 6in. by 37ft. beam; 
engines, triple-expansion, 19in., 30in., and 48in. by 36in., pressure 
180 Ib.; constructed by John Dickinson and Sons, Limited; a 
highly successful trial was made ; trial trip, July 31st. 

HOoRDEN, steel screw cargo steamer; built. by Wood, Skinner 
and Co., Limited ; to the order of the Burnett Steamship Com- 
pany, Limited ; engines, triple-expansion, 19in., 3lin. and 5lin. by 
36in., pressure 180 lb. ; constructed by North-Eastern Marine 
Engineering Company ; a mean speed of over 11 knots was easily 
maintained ; trial trip, August Ist. 

MALTBY, trunk steamer; built by Messrs. Ropner and Son ; to 
the order of Messrs. Ropner and Co., of West Hartlepool ; dimen- 
sions, 366ft., with a deadweight carrying capacity of 6400 tons ; 
engines, triple-expansion, developing about 1850 horse-power ; 
constructed by Blair and Co., Limited, of Stockton-on-Tees ; «a 
speed of 11 knots was attained ; trial trip, August 2nd. 

RAVELSTON, steel screw steamer; built by William Gray and 
Company, Limited ; to the order of Messrs. Gillespie and Nicol, of 
Glasgow ; dimensions, 298ft. by 43ft. by 21ft. 2in. ; engines, triple- 
expansion, 21}in., 34in., and 57in. by 29in. stroke, pressure 160 Ib. ; 
constructed by the Central Marine Engine Works of the builders ; 
average speed of 11 knots was attained ; trial trip, August 2nd. 

Ripon, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Dock Company, Limited ; to the order of Furness, Withy and 
Co., Limited, of West Hartlepool ; dimensions, 336ft: by 47ft. by 
24ft. 10in.; engines, triple-expansion, 24in., 38in., 64in. by 42in. 
stroke, pressure 160 lb.; constructed by Richardsons, Westgarth 
and Co., Limited ; launch, August 3rd. 

SaGa, steamship ; built by the Laxevaags Engineering and Ship- 
building Company, of Bergen, Norway ; to the order of Messrs. 
Lars, Krogius and Co. of Helsingfors, Finland; dimensions 
239ft. Gin. by 35ft. by 16ft.'10in. ; engines, triple-expansion, 16in., 
25hin., 43in. by 30in. stroke, pressure 175 lb. ; constructed by 








THE ENGINEER 


Avcustr 10, 1906 





ae 





LIGHT 


CHAS. BURRELL AND SONS, L 


TRACTION ENGINE 


IMITED, THETFORD, ENGINEERS 








LIGHT STEAM TRACTOR. 


In our description of the implement section at the recent 
show of the Royal Agricultural Society at Derby we alluded 
briefly to a light steam tractor, shown by Charles Burrell and 
Sons, Limited, Thetford. We are now enabled to place before 
our readers an illustration and further particulars of this 
useful engine, which has been designed to work under the 
Motor Car Act. The engine is of the compound reversing 
type placed on top of the boiler. The latter is of the usual 
traction engine pattern, but the fire tubes are curved. They 
are 25 in number, and 1?in. diameter. The boiler is designed 
for a working pressure of 1751lb. per square inch, and the 
feed water is supplied by 
an independent steam pump. 

An injector is also provided, 
the water for which is fed 








in such a manner that there is very little friction to prevent 
or impede rotation. The tube R, which envelops the lower 
part of the shaft H, has two vertical slots opposite each other, 
which allow the spindle H freely to oscillate about the 
trunnions Z. Under these conditions the shaft H and all 
the mechanism of the anemometer that are fixed to it are 
free to turn round vertically or swing in the trunnions, the 
last movement being limited to 30 deg. in either direction. 
This inclination is said to have been proved to be sufticient 
by experience. By this arrangement, together with two 
vanes N, which are at right angles to one another, and 


arranged somewhat in tne manner of the feathers of an | 
arrow, the plate A always takes up a position which is | 





by gravity. With regard to 
the transmission system, the 
change-speed pinions are on 
the right-hand end of the 








erank shaft, and are con- 
trolled by a_ single lever. 
They drive a double spur 
wheel on the second motion 
shaft, on which is the differ- 
ential gear, and the road 
wheels are driven independ- 
ently from each end of this 
differential shaft by means 
of pinions and spur wheels. 
This method of transmission 
puts less stress on the hind 
axle than when the com- 
pensating gear is on the 
axle itself. For locking the 
differential gear on the 
second motion shaft sliding 
keys are operated by a hand 
lever from the driver's foot- 
plate. 

The steering gear is different 
from the usual practice in 
steam tractors. A worm on 
the steering rod operates a 
worm wheel on a_ vertical 
shaft on the side of the 
smoke - box, and on a level 
with the centre line of the 
boiler. This vertical shaft 
carries at its lower end a 
pinion which gears with a 
spur wheel attached to the 
front axle. The wheels are 
of the usual traction engine 
type, the front wheels being 
3ft. in diameter, with 5in. 
tread, and the back wheel 
5ft. in diameter, with Qin. 
tread. The brakes are ample. 
There are, first a block acting on the outside of the fly-wheel 
rim, and, secondly, rim brakes acting on the inside of the 
rims of both road wheels. The engine reversing gear can be 
employed as a third brake, if required. The tractor weighs 
4 tons 174 cwt. complete. 
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A REGISTERING ANEMOMETER. 


A REGISTERING anemometer designed by M. Miiller for 
measuring the pressure of the wind on a plane surface, 
normal to its direction, was recently illustrated and 
described in our contemporary, the Oester Wochenschrift. 
“he general arrangement of the apparatus is shown in the 
illustration. The anemometer, which is about 6ft. 6in. in 
height, is mounted on a tripod T, and carried by a hollow 
shaft H, suspended on trunnions at Z, and balanced at the 
bottom. The shaft H is free to rotate about these trunnions, 


which are in one piece with the horizontal disc S. This is | 


mounted on a ball bearing situated in the head of the tripod 
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normal to the wind. The plate A is rectangular in shape, 
and presents a surface to the wind of about 10 square 
decimetres. The horizontal rod B, which supports the 
plane, is attached to a parallel motion L, and is free to 
move backwards or forwards with a minimum amount 
of frictional impediment. A flexible steel tape is attached to 
the inner end of the rod B. This tape, which passes over 
the pulley R,, transmits the movements of the plate A to 
the pulley R,;. Thus the rotation of R, is exactly equivalent 
to the linear displacement of the rod B. The pressure of 
the wind thus transmitted to the pulley R;—which has a 
diameter of 10 cm.—is balanced by a counterweight G 
weighing 8 kilos. This counterweight is free to move 
vertically alongside the tube R, suitable guides being pro- 
vided and is so placed as not to impede the oscillations of H. 
| The ribbon 7;, which carries the weight G, passes over the 
friction roller R,, which is mounted on the disc S, then on 
to the pulley R,, and thence to the cam C, where it is fixed, 
and to which it is always tangent. This cam and the pulley 
R, are fixed to the same spindle. The weight of the ¢am is 
counterbalanced by the small weight 9. 
The pressure of the wind is transmitted to the pulley R, 


ban a constant leverage which is cqual to the radius of th 
| pulley. The moment of this force on the wheel R, is thee 
| fore proportional to the wind pressureon A. Onthe other hand, 
| the counterbalance weight acts on the pulley R, at a variable 
| leverage according to the radius of the point of the cam ( 
) at which the ribbon 7, makes contact. The force G is con 
| stant. The controlling torque therefore varies according to 
the deflection of the wheel R,. Hence, as the pressure i. 
the wind increases, the wheel R, rotates until the controlling 
moment, which also increases, is sufficient to counterbalance 
the moment of the wind pressure. So that for a definite 
pressure there is a corresponding exact positicn of the tape r 
This condition is made use of for registering the pressure. 
A drum f, rotated by clockwork, receives the impression of 
a pen attached to the ribbcn r. This pen is fixed to the 
tape so that it is at the zero point of the scale when tho 
weight G is at its lowest position. The readings rcgistereq 
are given in kilogrammes per square metre. 


RUSSIA’S RAILWAYS IN 1905. 

OnLy recently have the official statistics dealing with the 
Russian railways during the first six months of 1905 been 
published. On July 14th (New Style) of last vear the total 
length of the Russian railways thrown open to r gular 
traffic was 39,050 miles. This total does not include the 
Chinese Eastern Railway, which is 1564 miles in length, and 
of which on the conclusion of peace there remained 1078 
miles in the hands of the Russians, while 486 miles were 
taken over by the Japanese. The railways belonging to the 
State in European Russia amounted to 19,103 miles, and in 
Asia to 5454 miles, while private enterprise was responsible 
for the working of 11,124 miles of main lines, and of 1345 
miles of secondary lines. The State owned railways jn 
Finland were 1855 miles in length, and the length of lines 
belonging to public companies was only 169 miles. For 
every 625 square miles of the area of European Russia there 
are 5°8 miles of railroad; for the same area Belgium has 
97°2 miles of railroad, Great Britain and Ireland have 71:7 
miles, Germany has 63-8 miies, and France has 51°06 miles, 
On July 14th, 1905, there were 3964 miles of railway under 
construction, of which 1751 miles had been thrown open to 
temporary traffic, while the Russian Government had 
| granted concessions for permission to undertake the Javing 
| down of 1620 miles of railroad. , 

During the six months referred to the receipts taken by the 
Russian railways amounted to £20,323,421, as compared with 
£20,544,841 in the same period of 1904, that is a decrease of 
£221,420. The receipts per verst of two-thirds of a mile were 
less by 14 per cent. There was also a falling off in the 
number ot passengers, for they numbered 37,933,887, as com 
pared with 40,770,344 in 1904, or a decrease of 2,736,427. 
However, there was a slight increase in the goods traflic, for 
| in 1905 it was 46,946,111 tons, as compared with 46,532,000 
| tons in 1904, or an increase of 414,111 tons. The receipts 
taken by the main lines worked by private companies ia 1905 
were £10,217,507, as against £9,724,470 in the first six 
| months of 1904, or an increase of £493,027. The passenger 
| traffic in 1905 was 14,921,406, as against 15,834,240 in 1904 
|or a decrease of 912,834 passengers, while the volume of 
| goods traffic was 19,660,000 tons, as compared with 19,031,111 

tons in 1904, or an increase of 628,889 tons. 

The returns dealing with the Siberian Railway are always 

f interest. Thus, while in the first half of 1904 the goods 
| trattic on the Siberian railway system amounted to 1,201,200 

tons, it rose to 1,941,524 tons in the same period of 1905, or 

in increase of 740,324 tons. From January l4th to July 
| 14th (New Style), 1905, the total number of passengers carried 
| amounted to 1,610,424, as compared with 1,526,738 passen 
| Zers carried in the first six months of 1904, or an increase of 
33,686 passengers, and the receipts of the Siberian Railway 
rose from £1,927,685 in 1904 to £2,236,012 in the six months 
ending with July 14th, 1905, or an increase of £308,327. 
The total receipts of the Russian railways for the first six 
months of 1905 were £33,031,811, as against £32,438,239 in 
the corresponding period of 1904, or an increase of £593,572. 
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A NEW GEODETIC BASE LINE. 


PREVIOUSLY to the opening for traffic of the longest tunnel 
in the world, and while the finishing touches were in progress 
to complete the unrivalled subway beneath the Leopontine 
Alps, the opportunity presented itself of determining a new 
geodetic base line. The operation consisted in making an 
accurate measurement of the axial length of the Simplon 
Tunnel, to serve as an additional datum for the execution of 
future trigonometrical surveys. It would also prove exceed- 
ingly valuable as a reliable ‘‘ base of verification ’’ for the 
‘correctness of subsidiary lines and parts of triangles 
obtained by direct calculation. In making the actual 
measurements the old system of using short, rigid rods of 
various materials was discarded in favour of a long wire, com- 
posed of steel, containing 36 per cent. of nickel. An alloy of 
this character produces a metal of which the coefficient of 
expansion is practically zero. By the employment of a 
measure of this description all corrections for temperature are 
eliminated, to the great advantage of the surveyor and the 
art of surveying in general. To this new combination of 
metals the name of ‘‘ imar”’ has been given. In the present 
instance the wire used was 79°2ft. in length, and at this 
distance apart tripods were set up supporting horizontal plates, 
which carried uprights furnished with registering indices. 
The wire was stretched between the tripods by a uniform 
tension of 22 1b., and at one end a graduated rule wasattached, 
from which the exact intermediate distance was read off by 
the corresponding indices. The exact length off the wire 
between the zeros of the rules, and the necessary correction 
for the difference of level of the two stations, supplied the 
other data. 

A fixed base for the setting up of the tripod frames was 
supplied by the rails, and each series of observation was 
effected with facility and rapidity. The measurements were 
made in both directions between the two observatories erected 
for the purpose of lining out the principal gallery of the 
tunnel. Since both the mouths of the tunnel are upon a 
| curve, it was necessary, in order to ensure the accuracy of the 

setting out, to prolong into the open the two ends of the recti- 

lineal axis by means of a pair of small galleries sufficiently 

large to sight through. In order to join up in both direction 
| and length with the Swiss observatory at Brigue the Rhone 
| had to be crossed. An imar wire, 237ft. long, was employ¢ d 
| for this purpose, stretched by a weight of 44 lb. The reversed 

measurements between the extreme points were practically 
| identical, and the length of the tunnel is in round numbers 
| 12°27 English miles, 
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THE APPLICATION OF LARGE GAS ENGINES 
IN THE GERMAN IRON AND STEEL IN- 
DUSTRIES.* 


By K. RetnHarbt, Dortmund. 
(Continued from page 130.) 
II. —THE PRESENT DESIGN OF LARGE Gas ENGINES IN GERMANY. 

From the answers received from the ironworks and collieries to 
the questions, it may further be concluded that the old arrange- 
ment of the single-acting four-cycle motor, with one or more 
cylinders, has no longer in recent years been generally used, and 
that, on the other hand, double-acting four-cycle motors, mostly 
with tandem cylinders, are in keen competition with two-cycle 
motors. ‘There is, therefore, little necessity to deal in this paper 
with the obsolete single-acting four-cycle motors, which have been 
replaced by newer designs, particularly as many of these engines 
were only considered by their designers as of temporary construc- 
tion, owing to the heavy demand which suddenly arose for large 
vas engines. ‘To this category belong the older engines of the Gas- 
motorenfabrik Deutz, of the Société Cockerill, of the Kérting 
Brothers, and of the Maschinenbau- 
Gesellschaft Niirnberg. 

Most of the new types which are 
now prevailing have already been 
described.} In order to institute an 
accurate comparison with the types 
since designed, it will be necessary 
here to recapitulate as concisely as 
possible the chief features of modern 
gas engines. 

Before commencing, the fact may 
be recalled that the possibility of 
making gas engines of larger powers 
depended on overcoming the numer- 
ous prejudices and misconceptions 
of many gas engine manufacturers. 
These were chiefly with reference to 
the idea that it was impossible to 
construct a stuffing-box, a cooled 
piston-rod, and a cooled piston which 
should be reliable in working. 

Once the possibility of construct- 
ing these parts to work in a reliable 
manner Was proved by several engines 


built by Kérting Brothers, John 
Cockerill, and the Maschinenbau- 
Gesellschaft Niirnberg, and after 


Kirting Brothers had had a double- 
icting four-cycle engine running for 
a long time in their own works, and 
in the year 1902 made known their 
new double-acting two-cycle engine, 
a very rapid development took place. 
Many firms, which had previously 
built single-acting four-cycle engines, 
began to build double-acting closed 
cylinders and pistons working on 
both sides, so that in Germany at 
present, with the exception of the 
two-cycle Oechelhiiuser motor, only 
the four-cycle Dingler engine has open cylinders. To the best of 
the authors knowledge, at the present time twenty-nine firms in 
Germany build large gas engines. Of these, twenty-one firms 
build double-acting four-cycle engines, five firms build two-cycle 
engines, and three firms build both systems. f 


GENERAL REMARKS. 
(4) CYLINDER, EXHAUsT VALVE CHEsT. 


The Engineer 


Until the year 1902 all German builders of gas motors made 
their single-acting open four-cycle engines with cylinder ends, as 
used for small moors, the construction of which, owing to 
insufficient reliability, was the chief cause of the troubles encoun- 
tered originally in the construction of large gas engines.* 

In the year 1902 the Gasmotorenfabrik Deutzs first introduced 
a design of cylinder—Fig. 7—which avoided the old cylinder ends, 
and was provided with an arrangement of lift valves similar to a 
lift-valve steam engine. The cylinder, which was provided with 
covers at both ends projecting within the cylinder in a similar 
manner to steam engines, stood on a support in the centre on 
which it could slide, and the outer mantle was, for part of its 
length, provided with an opening, so that the semi-circular turned 
support and semi-circular cover at this place rendered the mantle 
water-tight. This manner of constructing the cylinder should 
ivoid the danger of initial strains in casting and reduce the stresses 
caused by heat in working, and also render possible the complete 
removal of the core after casting, and an easy cleaning of the 
cooling mantle, 

In examining the various designs it will be seen that nearly all 
cylinders of the newer types of four-cycle engines follow the sam« 
principles as to the arrangement of the lift valves. Most makers, 
however, consider that a separation of the outer casing is unneces- 
sary, and that, tor safety, it is more to the purpose to increase the 
height of the fanges, and thus provide a larger space between the 
inner and outer mantles. It is easy to understand that « larger 
flange is better fitted to resist the stresses due to the difference of 
temperature between the inner and outer covers, owing to the 
detinite rates of expansion distributed over a greater length. On 
this account calculations can only be made with approximate 
accuracy, because the average temperatures, and in particular that 
of the inner mantle, are unknown, 

Compared with the older design of cylinder heads, with a strong 
Hange—with which both the outer and inner casings of the head 
were cast together and bolted to the cylinder proper—and with the 
outer and inner casings rigidly connected by the branches of the 
valve chambers, the newer types offer without doubt far greater 
security against breakages. 

In the older form of cylinder heads, the stresses caused by the 
heat were always much higher at the portion of the head between 
the branches for the valves and the flange than they are in any 
part of the newest form of cylinders. In the first mentioned, the 
inner surface of the rigidly connected parts was exposed through 
the whole of their length to the highest temperature at each 
explosion, while modern cylinders are much better in this respect. 

With the latter this can be explained by the fact that, because 
the cylinder covers project into the cylinder at both ends as far as 
the surface of the joint, the inner cylinder walls are cooled both 
from without and from within—by the cooled walls of the cylinder 
covers—and, further, that the middle portion of the inner walls, 
or, rather, the working surfaces of the cylinder, do not generally 





reach these high temperatures, and the whole working surface is | 
| covered in time by a slight leakage of water, and, consequently, 


passed over by a cooled piston. 

In this manner the average temperature of the inner wall 
remains considerably lower than was the case with the older cylin- 
der heads, and the design is also much more trustworthy. Many 
makers have ceased to cast the valve chambers, which, with the 


inner cylinder, form one piece, together with the outer mantle, and | 


thus increase the security of the construction. 


This is the reason why, during the last few years, few instances 


of cracked cylinders have been heard of, and in exceptional cases 
where they have occurred, those who have investigated the subject 
are agreed that the cause of the breakage had nothing to do with 
the construction, but was to be attributed to the presence of water 








* Tron and Steel Institute, July, 1906. 

+ Stahl und Bisen, 1902, Nos. 21, 24; 1905, Nes, 2, 3. 
t Stak! und Eisen, 1902, No. 21. 

§ Jbid., Plate 20. 


in the cylinder, to the mantle being badly washed in the foundry, 
and to the formation of deposits, and such like causes. 

The exhaust valve chambers also belong to those portions of a 
gas engine which, like the cylinders, cylinder covers, and pistons, 
are exposed to dangerous stresses caused by the fluctuating tem- 

veratures of their walls, so far as the latter form a single casting. 
Their design requires, for this reason, considerable care, and, above 
all, a symmetrical form. 

The construction of the exhaust valve chamber of the engine of 
the Maschinenbau-Gesellschaft Niirnberg is an improvement well 
adapted for its purpose—Fig. 8. It fulfils, at the same time, the 
condition that the inner portion. which carries the valve-seating, 
can be withdrawn downwards with the valve, without disconnect- 
ing the valve chamber or its connection with the exhaust pipe. 

similar constructions are made by the Gasmotorenfabrik Deutz, 
by Ebrhardt and Sehmer, and other makers. 

With several designs it is impossible to take out the valves 
without unbolting the connections of the whole chamber with the 
exhaust pipe, and removing the latter—for instance, the engines 
made by the Elsiissischen Maschinenbau-Gesellschaft and the 
Miirkischen Maschinenbau-Gesellschaft. An arrangement of the 
exhaust valve chambers differing somewhat from other construc- 
tions is that of Schiichtermann and Kremer—Fig. 37 
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This chamber, situated at the side of the cylinder, as seen in the 
figure, is so construct2d that the walls are entirely protected from 
stresses caused by the variations of temperature. The valve, with 
its spindle, can in this case be withdrawn upwards. 

The author wishes to point out that, in order to silence the 
exhaust, a spray of water is employed with advantage in the 
exhaust pipe, and the exhaust vessel is made as large as possible. 
In such cases the exhaust pipe must be provided with a drain pipe 
of sufficient dimensions to allow the water to flow off freely, so that 
in case of negligence in the use of the water spray—for instance, at 
the starting of the engine—no water can enter the cylinder through 
the exhaust valve, and thus occasion its destruction. 

Now that the causes of the less important breakages of cylinder 
covers and of pistons have been found to be partly due to a faulty 
arrangement of ribs, these difficulties should be in the future over- 
come by experienced makers. These accidents are generally dis- 
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the failing of the ignition an? the falling off of the power of the 
engine. Itis to be hoped that most of the designs of cylinders, 
cylinder covers, and pistons of the newer engines will prove to be 
permanently trustworthy. 


(B.)}—VALVE GEAR. 








necessary that the hollow exhaust valves should be water-cooled. 
Water is circulated through the hollow valve spindle; at the 
same time it must be cbserved that the spindle must not be 
rendered water-tight by a stuffing-box, otherwise the valve easily 
hangs. 

The valves are opened by an exterior mechanism driven by 
excentrics or cams on a side shaft, which, in the case of four- 
cycle engines, runs at half the speed of the crank shaft. The 
excentric rods in nearly all designs are combined with roller 
levers. 

Thus, in spite of the unavoidable acceleration of large masses 
of moving rods, and in spite of the pressure on the exhaust valves 
when opened, the valves are lifted without shocks, and the 
valve gear works smoothly. The valves opening inwards are 
closed by springs. 

The idea that cams are not svitable for operating lift valve 
gearing is incorrect. A large number of gas engines may be 
found working with valve gearing controlled by cams, and the 
action of the latter is smooth and unobjectionable. 

It is, of course, obvious that cams must be combined with 
stronger springs than is necessary with excentrics, because with 
the former, in addition to the valve, spindle, and roller lever, the 
driving-rod of the gearing has also, as a rule, to be accelerated or 
moved by springs. 

The strength of these springs, however, should not be greater 
than necessary with regard to the acceleration of the mass ; but, 
for other reasons, ¢.g., when the engine is working by quantity 
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governing—and, therefore, with constant mixture and variable 
compression—and also if it is running without load, the springs 
must be of such a strength that they will prevent the opening 
of the valve to the partial vacuum formed at the time of the 
suction stroke—which amounts to about one-fourth atmosphere 
absolute. 

By the arrangement of a double curved cam, provided with a 
roller and a counter roller, a constrained motion of the rod may be 
obtained both for opening and closing by the roller levers without 
the aid of spring closure, and by a suitable design of the valve 
gear, the constrainment can be extended just as well with cam as 
with excentric, even to the valve by the introduction of buffer 
springs. The springs have thereby only to endure a compression 
of a few millimetres. This arrangement, as a rule, is applied only 
to the exhaust valve motion. 

With excentric valve motions combined with roller levers, the 
valve rod and the active roller lever always have to travel a long 
inactive distance, and, therefore, as regards the admission valve 
motion, usually require a long spring, having a compressive length 
equal to the travel of the valve. 

In view of the satisfactory results of valve motions, whether 
controlled by cams or by excentrics, no general decision can be 
taken as to which design is the better for all cases. 

The most important thing is to give the cam the correct form 
to assure smooth running ; and makers of gas engines, guided by 
experience, understand quite well how to do this, even though the 

















method adopted is said not to be in accordance with the theory of 
the cam. 

The valve motions employed in large gas engines for the pur- 
pose of governing and forming the mixture may be divided as 
follows : 

(a) The quality method of governing—with constant total volume 


| admission to the cylinder at each suction stroke, and, therefore, 


with constant compression, but supplying a variable mixture. 


| With this valve gearing the composition of the mixture with 


| a varying load is so varied through the action of the governor, 


that—at a smaller power than the maximum—after opening the 
inlet valve, air is first drawn into the cylinder, and then at a 
certain position of the piston—depending on the momentary load 
on the engine and the position of the governor—the opening of 
the gas valve commences, and the mixture continues to enter the 


| cylinder until the end of the suction stroke, when both the inlet 


| 


and the gas valve close. i 
Therefore, with a smaller load, more air and less gas, but with 


Included in the valve gear_of gas engines, in addition to the | a greater load, less air and more gas are drawn in. The com- 


mechanism, which is arranged for the regular motion of the prin- 


cipal inlet and outlet valves on the cylinder, for the admission of 


pression remains constant, but the composition of the mixture 
during the suction stroke is not only very variable with a varying 


the mixture, and for the exhaust of the burat gases respectively, | load, butalso with a constant load. Seeing that at first pure air 
| are chiefly to be reckoned those parts which serve to regulate the | alone is admitted, and that it is only afterwards that the gas is 
| speed, through the influence of the governor and the formation | drawn in, the air has acquired an accelerated motion in the inlet 


| of the mixture. 


pipe, whilst the gas, which is allowed to enter gradually, starts 


The inlet valve is always cooled by the fresh mixture admitted ; | from rest and has to accelerate ; and in addition the gas has to 
| jt, therefore, requires no special cooling. It is, however, absolutely | flow through an opening, the area of which is continually altering 
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during the period of the opening of the gas valve. The composi- 
tion of the mixture alters constantly, owing to the opposing 
influence of the air and gas pressures, and to the alterations of 
the area of the gas inlet, which occur during the opening of the 
gas valve. The old gear, which is now rarely used for operating 
the gas valve by inclined notches, is somewhat upon the same 
principle. With the latter gear the gas valve was brought to the 
closing position at the end of the suction stroke, and then the 
trouble arose that, through throttling the gas, a still poorer mixture 
ensued. After the compression this was located exactly in the 
peighbourhood of the ignition. 

To get over this difficulty the gas valve was not allowed to close 
till after the dead centre was reached, /.¢., until after the inlet 
valve ; and so long as the inlet valve remained open the gas was 
not much throttled. 

The principal disadvantages of the latter, viz., the weak 
mixtures, with low loads, and with the engine running light, the 
irregular ignition caused by this, especially with varying gas 
pressure, and the resulting uncertainty of governing, as well as 
& proportionately large consumption of gas with smaller loads. 

The slow consumption of the weak mixture often results in the 
fact that the exhausting gases, and those gases which remain 
behind in the cylinder at the beginning of the suction, continue to 
burn and thereby ignite the incoming mixture afterwards, owing 
to which back-firing occurs in the suction passage, which unfavour- 
ably influences the governing and the regular working of the 
engine, especially when running without load. 

A valve gear, based upon the same principles, is at the present 
time constructed by the Maschinenbau-Gesellschaft Niirnberg and 
their licensees—Figs. 9, 10. 

The gas valve is lifted by an active carrier « of a trip gear 
jointed to an excentric-rod, and connected to an active roller 
lever /, which lies against a passive roller lever c, whose 
position is fixed by the governor. By this means the time of the 
opening of the gas valve is dependent upon the position of the 
governor. When the carrier a is tripped the gas valve falls freely 
and closes at each charge, immediately with or shortly after the 















































closing of the inlet valve. This valve gear—with the exception of 
the exterior mechanism, which is taken from the modern steam 
engine, and, moreover, is not free from a somewhat objectionable 
back pressure on the governor—is in its action only an improve- 
ment on the inclined notch gear. 

The peculiarities of the quality method of governing described 
here induced the designer of the Niirnberg engine, Mr. Richter, to 
improve the valve gear, with respect to the formation of the mix- 
ture in the engines recently constructed under his direction for the 
tirm of Thyssen and Co., Miilheim-Ruhr. 


the saine spindle, which, when the gas valve is shut, permits the 
admission of pure air to the inlet valve through a slit which is 
always open. If the gas valve is lifted the sliding sleeve increases 
the area of the air passage regularly with the motion of the gas 
valve. The object of this valve gear is to obtain as regular an 
acceleration and retardation of the air and gas columns as possible, 
without the partial vacuum, induced by an early cut-off, being 
too high. Further, as the gas valve is double-seated, a good dis- 
tribution of air and gas is obtained, and, at the same time, the 
acceleration of the air column is utilised to accelerate that of the 
gas column. 

It is necessary first to ascertain from experience whether this 
formation is really an advantage, and whether this is not out- 
balanced by the higher vacuum produced in the cylinder during 
the suction stroke. 

Should this arrangement of mixing valve, as opposed to the 
ordinary quality governing, not result in the anticipated advantage 
of a more regular mixture with constant pressure, the author 
recommends that the air slide be made to work in an inverted 
manner, ¢.¢., in such a way that it opens to its farthest extent 
when the gas valve is shut, so that, after the gas valve has begun 
to lift, it reduces to some extent the area of the opening for the 
admission of air. By this means also the unfavourable influence of 
the air column first accelerated would be lessened. 

The disadvantages of so-called quality governing are naturally 
less considerable in engines which work mostly on a lgad which 
varies little from the normal load, such as for the driving of 
blowing engines and pumps. But for even driving of these latter 
the author considers the following method of quantity governing 
preferable to quality governing. 

b) Quantity method of govern ing, with carying cut-off, and therefore 
varying compression, but with constant mixture.—In this method of 
governing it does not happen that, after the inlet valve is opened, 
first pure air and then a continually varying mixture flows in; but 
from the very beginning of the stroke gas and air are admitted, 
and always in the same proportion, so that the condition of 

cture is fulfilled, ¢.¢., if the diffusion of this with the 
3 is not taken into consideration. It is clear that this 
give a more regular mixture at the normal power 

ity method of governing. For lower loads the 


amount of the constant mixture is diminished by the action of the | 


her by throttling throughout the whole length of the 
as in the valve gear of the Gasmotorenfabrik Deutz 


, 25—or by closing earlier by a cut-off arrangement, | 
alve or a slide, which enables the air and also gas to be | 


C iv 
idmitted in the 
tion strok : 
requires a special drive for this regulating valve from the valve 
gear shaft ; but to compensate for this, the negative work with a 


desired proportions from the beginning of the 
This c 


suc 


small load is less during the period of suction than with throttling. | 
| ment of the engineering trade is being carried out to its full 


This manner of governing, according to Professor Meyer,* gives, 
even with the engine running unloaded, an almost perfect and 
regular combustion, from which follows the possibility of obtaining 
effective governing when the engine is running almost without any 
load. The consumption of gas with small loads also more 
economical than with the quality method of governing, although, 
as compared to the consumption with larger loads, it increases, 
because the compression is reduced. 





Stahl und Bisei, 1905, Part UL 


As shown by Fig. 11, a | 
balanced double-seated valve is combined with a sliding sleeve on | 





last arrangement of quantity governing | 


The advantages of this method of governing appear to be 
acknowledged by most of the oider makers of gas engines, with the 
exception of the Maschinenbau-Gesellschaft Niirnberg and their 
licensees. It is employed by Deutz, Cockerill, Kirting, Elsiissische 
Maschinenbau Actiengesellschaft, Ehrhardt and Sehmer, and 
others. 

As regards the disadvantages of quantity governing, it may be 
stated that, owing to the reduced compression at small loads, the 
smooth running of the crank gear is unfavourably influenced, and 
the partial vacuum formed in the cylinder when the load is taken 
off the engine, towards the end of the suction period, necessitates 
the use of very strong springs to load the valves in order to 
prevent them from re-opening and thus causing hammering, and 
also prejudicing exact governing. 


( To be continued.) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade Revival. 

THE holidays are this week causing a temporary cessation 
in the trade revival on Birmingham Exchange. But, this intlu- 
ence apart, there is no looking back. Common bars are improv- 
ing, and there is no difficulty in obtaining 2s. 6d. per ton above 
the figures recently prevailing. Some makers are asking 5s, 
advance upon the late minimum figure. This is the effect of the 
advances in raw iron, which have been very considerable. Common 
bars are £6 5s. to £i 10s. per ton, sales taking place near the 
£6 7s. 6d. margin. Second grade best bars are £7 10s., and 
marked bars #8 10s. North Staffordshire crown bars remain un- 
altered. They can be bought at £7 2s. 6d. to £7 5s. per ton; 
Lancashire bars being also £7 5s. Output at the mills 1s neces- 
sarily restricted by the heat, some of the works being practically 
unbearable. Malleable ironmakers state that the Belgians are 
again competing for and picking up all the orders offered for 
common bar iron for India and other of the Far Eastern markets 
at 3s. per ton below local makers’ prices. Hoop iron of good 
ordinary qualities is £7 15s.; gas tube strip, £6 12s, 6d. to £6 1ds,; 
rivet iron, £7 15s.; and nail rods, £8 per ton, 


Standard Prices Surpassed. 

As usual recently, sheets have a good lead, practically all 
the mills working to their utmost capacity. Actual selling prices 
for galvanised sorts are now a long way above the Association 
standard minimum of £12 10s. for 24 w.g. bundled, delivered at 
outports. Some sellers are getting £12 17s. 6d. per ton. Black 
sheets are £7 17s. 6d. to £8 for material of 20 w.g., £8 
£8 2s, 6d. and £8 5s. for 24 w.g., and £8 12s, 6d. to £8 1 
27 » 28 w.g. material. Steel tin-bars for rolling down in the 
sheet mills are in improved activity, on the basis of £5 2s. 6d. to 
£5 5s. for Bessemer sorts and £5s 5s. to £5 7s. 6d. for Siemens 
qualities. The complaints from South Wales that Staffordshire is 
receiving an undue preference at the hands of the Welsh tin-bar 
producers are denied at Birmingham, 


Pig Iron Rising. 

The revival which has been established in pig iron is main- 
tained, and it is impossible now to get supplies except at an 
advance of 1s, to 1s. 6d. per ton, and in some cases 2s, per ton on 
late minimum. Part-mine irons, alike of Staffordshire and Midland 
makes, are the qualities chiefly benefiting by the advance. It is 
announced that the Northampton pig iron makers have opened a 
market in forge iron with Germany, and that during the past 
month they shipped 10,000 tons -/@ Belgian ports. This is quite a 
new factor in connection with the Midland pig iron trade. Common 
Northampton pigs have improved locally to 47s. and 48s, 6d., while 
for some brands—where makers are not anxious to book—as much 
as 49s, to 50s, is quoted, 


Motor Car Commissioners’ Report. 

The secretary, Mr. Lionel H. Barnes, of the Highways 
Protection Jeague, has issued a manifesto upon the report of the 
Royal Motor Car Commissioners. Upon the whole he approves 
the report, but while ‘‘disowning any desire to check the motor 
car building industry,” he considers the abolition of the speed 
limit and ‘‘ the failure to make the production of excessive dust an 
offence ™ blots. 


Railway Engineering. 

Since the disaster at Charing Cross the iron and glass roof 
span at New-street Station, Birmingham, of the London and 
North-Western Railway has engaged the close attention of the 
company’s engineers, As the result of the inspection, it is stated 
that the roof is one of the best preserved in the country. It is 
surpassed in point of size only by the span of St. Pancras. It is 
212ft. wide by 83ft. high from the permanent way. New-street 
Station is just now being renovated, and the engineering depart- 
ment has a biggish job in the removal of the huge screen at the 
north end of the old portion of the station. The screen shows in 
places evidences of slight decay, and another of much stronger 
type is to take its place. The wooden framework will be of a 
stouter kind, and there will be a greater use of steelwork connect- 
ing with the roof principals. A start has just been made on the 
removal from the screen of 4400 square feet of glass. In order to 
allow for the building of scaffolding, it has been necessary to erect 
across Nos. 1, 2, and 3 platforms a substantial bridge-like structure 
composed of girderwork. 


Railway Wagon Building. 

_In the Birmingham district the railway wagon building 
companies continue very fully occupied, and within the last few 
days some important shipments have been made to South America. 
The great steadiness that has characterised this industry for so 
long is truly remarkable, 

New Industry. 
A new industry is to be started at Stourbridge. This is 


pen making, which is being extended from Birmingham, and plans 
for the erection of the necessary rolling mill are already out, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, August Yth, 


The Engineering Outlook. 
So far as can be ascertained work in almost every depart- 


extent. This is particularly so in the case of textile machine 
making, but equally emphatic is the verdict in the machine tool 
department. This state of things has created a more than usual 
condition of unrest in almost every direction. There are demands 
in various parts of Lancashire from machinists and moulders, and 
these demands in certain cases have been conceded. How the 
question of the abrogation of previous agreements will go remains 
to be seen. Up to the present meetings of the representatives of 
employer and employed in our centre have not been held, 





Pig Iron Better. 

The attendance on the Iron ‘Change on Tuesday was of g 
meagre character, but, notwithstanding this, the tone was very 
much better than has been the case for some time past. For 
instance, there is a marked absence of ‘‘ cutting,” and as warrants 
continue to advance, it is predicted that there will be more eager. 
ness to buy than has been the case for some time past. Locally it 
may be said that Lancashire No. 3 foundry is fully 1s. dearer, and 
it is}stated that although there has been no official change in 
Lincolnshire, it is just possible that a premium on present rates 
may be asked in the near future. Derbyshire and Staffordshire 
remain unchanged and steady. Middlesbrough open brands are 
dearer, and more money is being asked for hematite iron, 


Steel, 

On all hands we hear of large inquiries for steel and stev! 
products. No doubt the absence of German competition has much 
to do with this state of things. There is no change in quotations, 
but the feeling forward continues hopeful, 


Manufactured Copper. 
There is no great change to note in prices, and although 
there is little or no sign of speculative feeling, there is, if any. 
thing, a tendency against buyers. 


Quotations, 

Pig iron: Lancashire No, 3 foundry, 61s. 6d. to 62s.; Lincoln’ 
shire, 56s, {o 56s, 6d.; Staffordshire, 55s. ; Derbyshire, 57s. tv 
57s. 6d.; Middlesbrough, open brands, 60s. 7d. to 60s. 10d, 
Scotch : Gartsherrie, 64s. ; Glengarnock, 62s. to 62s. 6d.; Eglin 
ton, 61s. 6d. to 62s. ; Dalmellingten, 61s. 64. to 62s.; West 
Coast hematite, 65s. 6d., f.o.t. ; East Coast, 65s. 6d. to 66s., f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 62s. ; Glengarnock, 
60s. 6d. to 61s.; Eglinton, 60s. to 60s. 6d. ; Dalmellington, 60s, tid, 
Delivered Preston: Gartsherrie, 63s. ; Glengarnock, 61s. 6d. to 
62s. ; Eglinton, 6ls. to 61s. 6d. ; Dalmellington, 61s. td, 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. tid. 
to £8 12s. 6d. Steel: Bars, £7 5s.; hoops, £7 1s. ; boiler 
plates, official, £8 12s. 6d.; plates for tank, girder, and bridge 
work, £7 7s. 6d.; English billets, £5 5s. to £5 10s.; sheets, 
£8 17s. 6d. Copper: sheets, £96 per ton ; seamless copper tubes, 
114d. to 11#d.; seamless brass tubes, 9d.; brazed ditto, 10}d. to 
103d.; rolled brass, 8$d.; brass wire, 8}d. to 84d.; brass sheets, 
9d. per pound, Sheet lead, £19 15s. per ton. 


The Lancashire Coal Trade. 

There was an utter absence of business on the Coal 
Exchange on Tuesday, and the attendance was very small. 
Probably the holidays might account to a great extent for this 
state of things, but in any case previous quotations are unchanged, 


BARROW-IN-FURNESS, August 9th. 
Hematite. 

The position of the hematite iron market remains practi 
cally unchanged. This has been a quiet week, industrially as well 
as commercially, Very little new business has been done, and holi 
days have been observed at all works save those of blast furnace~ 
where operations cannot be suspended except at considerable cost. 
There are 35 furnaces in blast in the district, and as stocks are not 
increasing it is evident that all the metal is going into consump- 
tion, as railway receipts and shipping statistics show that larg: 
deliveries are being made. Makers are working on old orders, 
Any new business that is coming to hand is what is wanted for 
early delivery. Makers quote 65s. for mixed Bessemer numbers 
net f.o.b., and 64s, 104d. is the price of warrant iron, sellers at « 
month, buyers 3d. less. The holding of iron in warrant stores i- 
unaltered at 73,219 tons. Forge and foundry iron is quiet, but 
good business is being done in ferro-manganese and a fair trade in 
spiegeleisen. A quieter trade is reported in iron ore, as well on 
local as on foreign account, and prices are veaker at Ids. 6d. for 
good average sorts of native ore and 19s. for Spanish, 50 per cent. 
classes. Other foreign ores are being imported, including Irish and 
Algerian hematite, and special qualities of magnesian ores, which 
are being more largely used than of late. 


Steel. 

The steel trade is quiet. This is the third week the mill 
at the Barrow Steel Works have been standing, but they are ex 
pected to resume operations next Monday. A few orders hav: 
been booked in the meantime, but makers are not we'l sold for 
ward. The demand for rails is quieter than it has been, but 
possibly more business would be done if prices were lower. This 
however, cannot be the case until pig iron comes down in valu 
and of that there is no immediate prospect, seeing that smelter 
are fairly well off for orders in most cases, and warrant holders are 
firm. The demand for shipbuilding material is quiet, not only 
locally but from other centres. Plates are at £7 2s. 6d. per ton 
and heavy rails are at £6 2s. 6d. Merchant steel is in Le‘ter 
demand. 


Shipbuilding and Engineering. 

There is still great quietness in the shipbuilding trad 
and no new orders are reported. Negotiations of an important 
character are pending. The trial trip of the British armoured 
cruiser Natal resulted in gaining a full-power speed of 23) knots, 
being more than a nautical mile in excess of her designed speed of 
22-33 knots. 


Shipping and Coal. 

Exports of iron and steel are fairly well maintained, la 
week's return showing a further increase. The aggregate for th: 
year is now 476,274 tons, a decrease as compared with the corre 
sponding period of last year of 12,727 tons. Coal and coke fairly 
firm. 


t 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General. 

Tue holiday spirit has been exceptionally vigorous this week. 
As arule the August Bank Holiday, in the case of the largerestablish 
ments, is restricted to the single day, and in most of them opera 
tions were resumed on"Tuesday, ‘‘ the men turning up,” as one of 
the staff of a large company puts it, ‘‘ very well indeed.” At 
other places, however, ‘‘ play” appears to have continued longer, 
the magnificent weather no doubt being partly responsible for the 
general disposition to take things easy. By rail and road pleasure- 
seekers were more abundant than any previous Bank Holiday 
season in this district, the iron and steel workers being just as 
partial to out-of-door enjoyment as the miners when they can 
afford it. That has been their happy case this year, and they have 
realised their opportunities to the full. The Sheffield Corporation 
tramways now extend well into the country, and the routes leading 
to the residential suburbs were busy ali day. The actual: figures 
show that the traffic on Monday yielded the largest amount ever 
obtained on a corresponding August holiday in previous years, the 
receipts having been £1251 6s. 1}d., compared with the next 
highest, August Bank Holiday of 1904, when the takings reached 
£1174 8s, 10d. The ‘‘record,” however, is held by Saturday, 
December the 23rd_, last, ‘with £1284 15s. 74d. The number of 
passengers carried on Monday was 340,280, as compared with 
343,964 on the record day last December, and 270,017 on the 
August Bank Holiday of last year. 


The Coal Trade. 
The strong ‘feature continues to be the activity in steam 
coal, For Hull the traffic is kept up at very large proportions, and, 
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with no diminution in the requirements for works, railways, and 
other sources of home consum tion, the outlook is excellent. A 
brisk business is also being done with Grimsby, in spite of the 
competition of Derbyshire coalowners, the steam fishing trawlers 
at this port, as well as at Hull, being increasingly important cus- 
tomers. ‘To Goole there is less South Yorkshire coal sent, the 
West Riding collieries supplying the bulk. House coal is percep- 
tibly decreasing in demand, the weight sent to the various markets 
jeing light in every instance, but coalowners feel that with the 
end of the present month inquiries for winter stocking may be 
expected. Quotations are nominally those given last week, but 
buyers can obtain concessions in the qualities most freely used. 
Steam coal is ruled by shipping rates at 8s. td. per ton. House 
coal, in good Silkstone, being scarce, commands from 10s. 9d. to 
lls. per ton ; secondary sorts, 9s, to 9s. 3d. per ton ; Barnsley 
thick-seam house, 9s. per ton in superior quality, and other kinds 
7s, per ton, and even less occasionally. Household nuts in better 
demand. Coking slack and smudge and small coal and slack for 
engine purposes in good request, the former fetching from ds, 3d. 
to ds. 6d. per ton; engine fuel, 3s. 6d. to 4s. per ton, pit prices. 
Coke, notwithstanding the increased production, is brisk, 


Iron and Steel. 

Activity is fully maintained in all departments of the steel 
trade, and there is every prospect of trade continuing good for a 
eonsiderable time. ‘vol steel is in brisk request, both on home 
and foreign account, the distant markets from which orders have 
recently been received including Japan. In the adjoining Derby- 
shire districts the iron trade is reported to be getting increasingly 
animated, more especially in the heavy departments. While 
specifications for finished iron are steadily augmenting, larger 
business is being done in construction work, in both bridge and 
rvofing. Raw material remains pretty much at former figures, 
West Coast hematites, if anything, a little weaker, being now 74s. 
per ton, and East Coast at 71s. 6d. to 72s. 6d. per ton, both less 
24 per cent. at Shettield and Rotherham. In Lincolnshire iron 
there is no change in official quotations. Lincolnshire, No. 3 
foundry, 54s. per ton; Lincolnshire, No. 4 forge, 51s. per ton; 
No. 5, mottled, white, and basic, 55s. per ton; bars, £7 10s, ; 
sheets, £8 10s. to £8 15s. 


Railway Material. 

Most of the manufacturers in this department are well 
cuiployed, chietly on account of distant markets, but there are 
growing indications that the British railway comnpanies are at 
last ordering somewhat more freely, An order for 30-ton bogie 
rail wagons has been placed with a West Riding firm, and the 
springs and tires will, no doubt, be supplied from Sheffield. Other 
orders in wagons were reported elsewhere, and the Sheffield firms 
will benefit to some extent. Complaint is heard that large orders 
for wagons for India have been placed with German manufacturers. 
This is all the more to be regretted, as the German iron and steel 
trade is in so strong a position that competition from that quarter 
has eased off very considerably. The railway carriage and wagon 
companies are generally well employed, and the reports of opera- 
tions for the year ended 30th June last exhibit satisfactory 
results, 


The Lighter Industries. 

{n the lighter engineering tools a very good trade is being 
done, largely on foreign account, while home requirements are 
reported to be considerably larger than a month or twoago. T 
active demand for files, which has been a prominent feature of the 
business during the whole year, is still maintained. In cutlery, 
silver, and plated wares, there is stated to be rather more doing, 
but improverment comes very slowly. High-class cutlery is more 
in demand than secondary descriptions, and the zall for these 
better qualities is reported to be equally good from the metropo- 
litan and provincial markets. But the improvement even in these 
classes is not an all-round one, as there are a considerable number 
of men who are only partially employed. A similar condition of 
affairs exists in the silver and electro-plating establishments, 
where reports vary materially. On the whole, however, the situa- 
tion is better than it was. 


© 


Ivory. 

As was anticipated, the quarterly sales held at Antwerp 
last week followed the trend of London. There were 65 tons on 
offer, and from the beginning prices ruled £4 to £6 over the 
london and Liverpool sales. The Americans were the chief 
buyers, one large firm absorbing quite two-thirds of the teeth, 
Olb, average and upwards. At the end of the first day's sale 
record high prices were reached, large tusk teeth selling for £70 
to £85 10s, Two exceptional lots realised very high sums- one 
lot of two well-grown teeth, 169 1b, average, selling at £120 10s., 
and another lot, 150]b. average, at £90. The Sheffield trade 
restricted themselves to scrivelloes, many of which were also bought 
for America at an advance of £2 to £5 over the London sales, 
On the second day prices were somewhat easier, buyers, it is 
reported, having given up the task of competing with the one 
American firm who seemed to almost monopolise the market. The 
iverage advance for teeth is stated at fully £18 per ewt, 


Derbyshire Miners. 

The Derbyshire Miners’ Association held a demonstration 
ut Chesterfield on Bank Holiday. Between seventy and eighty 
lodges were represented, and the attendance was from ten to 
fifteen thousand. ‘The general statement presented by the officials 
‘it each platform showed a membership amounting to 26,000; at 
the bank there-was £202,000, while the total worth of the Asso- 
ciation was £207,000. In the first resolution passed the Miners’ 
Federation of Great Britain was congratulated on successfully 
carrying through the litigation thrown upon it by the action of the 
Howden and the Denaby and the Cadeby Collieries, and delight 
was expressed at the unanimous decision of his Majesty's judges, 
‘‘ which,” it was stated, ‘‘ again places trades unions in the posi- 
tion we have supposed therm to be for the last thirty years.” In 
the second resolution passed the Government were congratulated 
on the abolition of the Coal Tax, and satisfaction expressed at the 
introduction of the Trades Disputes Bill the Miners’ Eight Hours 
Bill, and other matters, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

: THE business continues to improve and prices to advance. 
Pig iron makers are looking ahead with confidence, and all expecta- 
tion of quotations declining seems to have disappeared ; thus 
consumers are anxious to buy not only for autumn delivery, but 
also for delivery in the first quarter of next year. A short time 
ago producers would sell for forward delivery at less than would 
be taken for prompt, but that is not the case now. It would 
appear that the revival now in progress may be looked upon as the 
usual autumn improvement coming alittle earlier than usual. The 
demand on export account is very satisfactory. The price of No.3 
Cleveland G.M.B. pig iron has gone up to 52s. 3d. per ton, and it 
is believed that 55s. will be realised before the close of next month. 
There is more reason why prices should rise this year than last, 
yet then No, 3 advanced from 45s, to 54s., with small shipments 
and rapidly increasing stocks. The advances are bringing in the 
cousumers, Now No, 1 Cleveland pig iron cannot be got under 
53s, 9d., No. 3 under 52s, 3d., No. 4 foundry under dls. 3d., and 
No. 4 forge under 50s. 3d., and makers will sell either for prompt 
or forward delivery at these figures. Mottled and white iron are 
unobtainable ; scarcely any is made, and there is no stock. 








- Hematite Iron. 


_. The hematite iron market has been in a rather sickly 
condition for some time, tut this week it is satisfactory to note an 
improved business and better prices, which were features that 
were rather unexpected. But it turns out that the industries 
which consu:ne hematite pig iron are in a more favourable condi- 
tion than was generally reported, and buyers are operating more 
freely than for some weeks, so much so that producers have seen 
their way to advance quotations, and, more than that, to realise 
the advance, the first this year. There is not much likelihood of 
cheaper hematite pig iron this half year, and this feeling, combined 
with the advance that has already taken place, has brought the 
buyers forward, while producers are looking ahead with confidence. 
Mixed numbers are now up to 65s. per ton, or 3d. per ton above 
last week’s price, and makers are selling for delivery up to the end 
of the year at this figure. Not more than 61s. 9d. per ton 
will be paid for No. 4. and the quantity required is compara- 
tively small. Rubio ore has also been raised in price, and con- 
sumers are beginning to buy for next year’s delivery. Not less 
than 19s. 9d. per ton c.i.f. Tees will be accepted by merchants, and 
considerably more is quoted in some cases, 


Stock of Pig Iron. 


This month the stock of Cleveland pig iron in Connal’s warrant 
stores does not decline at so rapid arate as has been reported 
during each of the last four months, but still the production of pig 
iron in Cleveland falls short of the requirements, and makers are 
believed to have little or no iron in stock. Messrs. Connal and Co. 
on the Sth inst. reported that they held 623,559 tons of Cleveland 
pig iron, an increase this month of 116 tons, and of 126,536 tons 
since March 5th, when the depletion of the stock commenced. 
Since then the stock of the lower qualities of Cleveland pig iron, 
and also that of East Coast hematite, has disappeared, and now 
the stock consists of 599,046 tons of No. 3, and 24,513 tons of other 
iron, deliverable as standard. 


Pig Iron Shipments. 

Very heavy exports of Cleveland pig iron continue to be 
made to Germany, and there is reason to believe that in the 
autumn they will be as active as in the spring months. Cleveland 
ironmasters are satisfied with the trade they have done with 
Germany so far this year. Germany, indeed, is their best 
customer, taking far more than Scotland, which is the next best. 
Of the pig iron shipped from Great Britain to Germany this year, 
no less than 90 per cent. was forwarded by the Middlesbrough 
ironmasters ; the latter forwarded over a quarter of a million tons, 
representing the output of at least a dozen furnaces out of the 
sixty in operation. Trade undoubtedly is very prosperous abroad, 
and good sales are being made by Cleveland makers to Germany, 
France, and Belgium, which are all short of supplies. Pig iron 
has also this week been shipped to Philadelphia and Montreal. 
The quantity of pig iron exported from the Cleveland district this 
month to 8th has been 29,355 tons, as compared with 29,230 tons 
last month; 22,338 tons in August last year; 26,067 tons in 
August, 1904 ; and 19,750 tons in August, 1903 ; all to 8th. 


Manufactured Iron and Steel. 

Most manufacturers give more sanguine accounts of their 
business, and certainly there is more contidence with respect to 
the future which has brought forward the best consumers, who do 
not think they can get any advantage by waiting longer. It was 
believed that lower prices would rule, but that view has apparently 
been generally abandoned. What has tended very considerably 
to strengthen the market has been the attitude assumed by the 
plate and angle manufacturers. It was expected that at the con- 
ference a few days ago between the Scotch and North of England 
producers the prices would have been officially reduced, and 
buyers were waiting for that. However, on comparing notes the 
producers found that they could well afford to maintain quotations, 
and accordingly the expected reductions have not been announced, 
more especially as prospects have become better in the shipbuild- 
ing industry. Accordingly steel ship plates are at £7, and 
steel ship angles at £6 12s. 6d., both less 24 per cent. f.o.t. 
It is to be noted that the importation of semi-manufactured steel 
into this district from Germany has become very small, that being 
due to the fact that trade is so busy in Germany that all the steel 
that they can produce is required at home, and there is no surplus 
for export. ‘Besides the prices which are now charged for German 
billets and blooms are no longer low, and that has been their re- 
commendation hitherto. Bars are firm at £7 for steel and £7 5s. 
for iron, both less 25 per cent. f.o.t. Heavy steel rails are steady 
at £6 7s, 6d. net f.o.b, The wages of steel melters in the North of 
England and Scotland are regulated by sliding scale, and this 
scale this week brings them a 25 per cent. advance. 


of the technical schools, complaining that too many of the students 
turned out from them were academic, and had often to unlearn 
much that they had been taught to believe was of a practical 
character. He thought the chairs at our metallurgical and engi- 
neering colleges should not be occupied by any man who has had a 
purely academic training. Mr. Pilkington spoke at Jength on the 
melting of pig iron and the progress that has taken place in 
foundry practice during recent years. A paper on ‘‘ Grading Pig 
Iron for the Foundry” was read by Mr. Peter Munnoch, of 
Middlesbrough. In this he suggested that until they could secure 
grading by analysis they should grade the iron by fracture and 
the amount of silicon. 


Coal and Coke. 

Seldom has trade been more active in coal, and as con- 
sumers are very anxious to secure supplies the tendency of prices 
is upwards, more especially in the steam coal branch. ‘The sales 
are now made at 6d. per ton more than could be realised in the 
autumn of last year, and there is no lack of buyers. The realised 
price of Durham coal has improved so much, partly because of 
the business done in France during the French miners’ strike, that 
the Vonciliation Board gives the miners 24 per cent. advance of 
wages, commencing this week. A good deal of coking coal is sold 
for consumption as coal, as a better price can be got for it than 
the coal yields when used in the coke ovens. That leads to 18s. 
per ton f.o.b. ruling for foundry coke, and 17s. for furnace coke 
delivered at the Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THE business outlook is regarded as fairly satisfactory. 
Full employment is enjoyed in the leading industries, and while 
there has not been very much doing in the placing of new con- 
tracts, the condition of business in America and on the Continent 
is so favourable that it is having a strengthening influence on our 
markets. While holidays are over in the larger industrial centres, 
they are still taking place in a number of other localities, where 
work is temporarily suspended. 


The Pig Iron Warrant Market. 

During the last few days the Glasgow warrant market hax 
been strong, with a considerable business and an upward tendency 
in prices. Transactions are reported in Cleveland warrants from 
51s. 7d. to 52s, 2d. cash, and 52s. 4d. onemonth. Large purchases 
have been made both for shipment and on home account, and to 
some extent speculators are being attracted by the more active 
conditions of the market, Scotch warrants are at 57s. per ton, 


Hematite Pig Iron. 

The demand for hematite pig iron is increasing, and will 
continue to do so until the works are making the full output they 
were producing in June. Large quantities of this class of iron will 
be required by the steel makers, but it is believed that there will 
be ample supplies for all purposes unless foreign requirements 
should increase beyond what is anticipated. Cumberland warrants 
are quoted 65s. 14d., and Scotch hematite 67s. 6d., the latter price 
for delivery at the West of Scotland steel works. 


Scotch Makers’ Iron. 
The demand for Scotch makers’ iron is good, and the 
cheaper kinds show an increase of 6d. to 1s. per ton in sympathy 
G.M.B., No. 1, is 
1, 


with the condition of the warrant market. 
quoted at Glasgow 58s. 6d.; No. 3, 56s. 6d.; Monkland, 
59s. 6d.; No. 3, 57s, 6d.; Carnbroe, No. 1, 61s.; No. 3, 
Clyde, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Gartsherrie, No. 1, 65s.; 
No. 3, 60s.; Calder, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Summerlee, 
No. 1, 67s.; No. 3, 61s. 6d.; Langloan, No. 1, 68s.; No. 3, 63s.; 
Coltness, No. 1, 72s.; No. 3, 61s.; Glengarnock at Ardrossan, 
No. 1, 66s.; No. 3, 61s.; Eglinton at Ardrossan or Troon, No. 1, 
60s. 6d.; No. 3, 58s.; Dalmellington at Ayr, No. 1, 62s.; No. 3, 
57s.; Shotts at Leith, No. 1, 66s.; No. 3, 6ls.; Carron at 


Grangemouth, No. 1, 66s. 6d.; No. 3, 61s. 6d. per ton. 


No. 












Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6131 tens, compared with 4564 tons in the same 
week of 1905. There was despatched to the United States 100 
tons, Canada 347, South America 180, India 265, Australia 825, 
France 70, Italy 40, Germany 330, Holland 210, Belgium 50, China 
and Japan 125, other countries 665, the coastwise shipments being 





New Steel Foundry. 

This week at Stockton a new works for the manufacture 
of steel castings has been started by the Stockton Steel Foundry 
Company, Limited. It is the first of its kind in Stockton, and the 
company will carry on a patented process of itsown. Mr. Percy C. 
Bagley, son of Mr. Charles J. Bagley, managing director of the 
South Durham Steel and Jron Company, and also of the Cargo 
Fleet Iron Company, is the general manager and one of the 
directors of the new works, which are expected to produce about 
10 tons of steel castings per week, 


Shipbuilding and Engineering. 

A better condition of business is appearing in the ship- 
building industry, and it would seem as if shipowners recog- 
nised that they will not be able to further beat down the prices 
of new vessels, Builders, indeed, are more fully supplied with 
orders than had been expected. Messrs. Hawthorn, Leslie and 
Co., Limited, Hebburn-on-Tyne, have secured a contract for a 
1000 horse-power tug for the Commissioners of the Port of Calcutta, 
and for two 240ft. cargo steamers for the Russian Steam Naviga- | 
tion Company’s trade in the Black Sea. At the same firm’s St. | 
Peter's Engine Works, an order is on hand for the whole of the | 
twin-screw propelling machinery of the Agamemnon, now being | 
built by Messrs. Beardmore on the Clyde. They will supply the | 
castings and forgings for the torpedo-boat destroyer Ghurka as | 
well as turbine machinery of 14,500 indicated horse-power. For | 
H.M.S. Afridi, the 33-knot torpedo-boat destroyer, now being | 
built at Elswick, Messrs. Hawthorn, Leslie and Co. will supply | 
the boilers and the boiler-room installation, as well as the whole 
of the oil fuel arrangements. The engineers employed at the 
blast furnaces in this district who belong to the union are to 
receive 2s. per week advance of wages, but this has not been | 
granted to the non-union men. 





Smoke Nuisance at Middlesbrough. 

The Middlesbrough Corporation have not sanctioned the 
recommendation of the Sanitary Committee that the period for the 
emission of black smoke shall be reduced from fifteen to five 
minutes per hour. It was held by some members that if such a | 
thing were insisted upon it would mean the shutting down of 
several works. One large firm has spent a large sum of money in 
adopting patents for reducing the volume of smoke, and these 
have been tried without success. 


British Foundrymen’s Association. 

The third annual convention of the British Foundrymen’s 
Association was held at Middlesbrough on Tuesday and Wednes- 
day, under the presidency of Mr. Robert Buchanan. The Mayor 
of Middlesbrough, Councillor Thomas R, Dent, welcomed the 
delegates to Middlesbrough, and remarked that by such associa- 
tions information was disseminated which was useful to the whole 
community. Mr, Herbert Pilkington was elected president for the 
ensuing year, In his presidential address he criticised the methods 


| coal trade. 





2926 tons, against 2631 tons in the corresponding week. The 
arrivals of Cleveland pig iron at Grangemouth in the past week 
were 7369 tons, compared with 10,158 tons in the corresponding 
week of last year, showing a decrease of 2789 tons, 


Stocks and Furnaces in Blast. 
A quantity of pig iron has been withdrawn from Messrs. 
Connal and Co.’s Glasgow stores, which now contain 11,505 tons of 
Scotch warrant iron and 6650 tons standard foundry pig iron. 
There are 45 furnaces making hematite, 37 ordinary, and 6 basic 
iron, the total of 88 thus in operation in Scotland comparing with 
85 at this time Jast year, 


Finished Iron and Steel. 

For steel a moderate inquiry is reported, but tke works 
have plenty employment for the present, and it is hoped that as 
the season advances contracts may come to hand in greater 
quantity. There is good employment in the malleable ironworks, 
the position of this industry being more satisfactory than usual, 


Blast Furnacemen’s Wages. 

Asa result of the report made by the auditor of the Board of 
Conciliation regarding the prices obtained for pig iron during May, 
June, and July last, the wages of blast furnacemen will be reduced 
5 per cent. during the next three months. 


The Coal Trade. 

There is a comparatively full volume of business in the 
The aggregate coal shipments from Scottish ports in 
the past week amount to 275,138 tons, compared with 236,998 in 
the preceding week, and 254,308 tons in the corresponding week 
of last year. The inland branch of the trade is now more active, 
there being a brisk trade in coal for manufacturing purposes, while 


| the business in household coal is fairly good for the season of the 


year, There is practically no alteration in the prices of coal, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
State of the Coal Trade. 
HOLIDAY-MAKING has been the leading feature of late, 
and deserted offices the rule, at the Cardiff Docks, but the proba- 


| bilities are that business will be renewed with greater viguur. 


though this week promises to be a semi-idle one. The colliers 
generally only went back to work on Wednesday night; the arrange 
ments made were for a three-days’ holiday. Probably Friday will 
see something like a full resumption of work at collieries and docks. 
On Monday eleven steamers only were despatched from Cardiff, 
with an aggregate of about 20,000 tons. Three large cargoes to 
the West Indies, Genoa, and Algiers made up what would have been 
avery small export. During last week there was the usual pressure 
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at the close to clear off cargoes before the holiday began. Thus 
Swansea despatched 76,000 tons coal and nearly 13,000 tons patent 
fuel. Newport was even busier, sending away close upon 70,000 
tons coal to foreign, and 13,000 tons to coastwise destinations. 
Cardiff, the last day of the week, despatched 70.000 téns. Even 
the smaller ports shared the activity during the week ; Port Talbot 
sent away about 19,000 tons of coal, and more briskness was shown 
at Llanelly. As may be anticipated, prices this week are nominal, 
but it may be taken as trustworthy that there is more of an upward 
than a downward tendency. The mid-week coal quotations, 
Cardiff, were as follows:—Best steam, 15s. to 15s. 3d.; best 
seconds, 14s. 6d. to 14s. 9d.; seconds, 13s. 6d. tol4s.; drys, 12s. 6d. 
to 13s.; best washed nuts, 12s. to 12s. 6d.; seconds, 11s. 6d. to 12s. ; 
best washed peas, lls. to lls. 3d.; seconds, 10s. 6d. to 10s. 9d.; 
best small steam, 9s. to 9s. 3d.; best ordinaries, 8s. 9d. to 9s.; 
seconds, 8s. 3d. to 8s, 6d.; other kinds, 7s. 9d. to 8s. Monmouth- 
shire semi-bituminous: Best large, 13s. 9d. to 14s. 3d.; best 
ordinaries, 13s, 3d. to 13s. 6d.; seconds, 12s. to 12s. 6d. House 
coal: Best households, 15s. 3d. to 15s. 6d.; best ordinaries, 14s. to 
l4s. 6d.; seconds and other sorts, lls. to 13s. No. 3 Rhondda, 
15s.; brush, 123. 3d. to 12s. 6d.; smalls, 10s. 6d. to 103. 9d.; No. 2 
Rhondda, 10s. 9d. to 1ls.; through, 9s. to 9s. 3d.; smalls, 8s. to 
8s. 6d. Patent fuel, 16s. Coke, 17s. to 25s. Pitwood, 19s. 3d. 
to 19s. 6d. 








Anthracite Quotations. 

There was very little change in quotations at Swansea 
this week when offices were re-opened, and little of incident to 
record. Prospects may be regarded as fairly good. At Llanelly 
it was considered this week that, if non-unionist troubles can be 
avoided, business is certain to show animprovement. At Swansea 
this week steam coals are quoted at 14s. 6d. to 15s. 6d.; seconds, 
12s. to 13s.; bunkers, 9s. 6d. to 10s.; small, 8s. to 9s.; No. 3 
Rhondda, l5s.; best anthracite, 18s. 6d. to 19s. 6d.; second 
malting, 15s. to 16s.; big vein, 12s. 3d. to 13s.; red vein, 9s. 3d. to 
93. 6d.; cobbles, 17s. to 18s ; nuts, 18s. to 20s.; peas, lls. 6d. to 
123. 6d.; rubbly culm, 6s.; duff, 4s. to 4s. 3d. Patent fuel, 
12s, 9d. to 13s. 


Newport Prospects. 

I was very favourably impressed by the prospects cf 
Newport during the visit of the Institution of Mechanical Engi- 
neers. The dock extension means, as a visitor phrased it, a big 
thing, and to those more at home in the knowledge of the coal 
resources of the district, the great expenditure is amply justified. 
It used to be said of the collieries in the Admiralty circle— 
Rhondda, Aberdare, Merthyr, the known ring fence—that up toa 
quarter of a century ago only the top had been nibbled at. To 
the Monmouthshire district this is much more applicable, the 
working of the lower seams having been, in many places, only 
just begun. The Monmouthshire district is also the site of the 
new Rhondda. In all respects Newport has a bright future, with 
strong men at the head. This month is to witness the opening of 
the Transporter Bridge, an undertaking which has been carried 
out without a hitch, and came in for strong commendation from 
the visitors. 


The Marquis of Bute at Cardiff. 

I am glad to note that the Marquis is taking a practical 
interest in his great coal domain. This week, accompanied by the 
Marchioness, he descended one of the Hirwain collieries, and cut a 
portion of coal to take away as a souvenir. They had the-com- 
panionship of Sir W. T. Lewis on the occasion, a gratifying proof 
of the baronet’s recovery from the ailment which prevented him 
from attending the meetings of the Mechanical Engineers last 
week, 


Coal Trimming Discussion. 

A discussion concerning the tariff for trimming is being 
waged at Cardiff, and several meetings have been held. Last 
week after a prolonged discussion it was decided to adjourn the 
matter until the end of this week, when it is expected that an 
arrangement will be brought about. 


Coalowners’ Troubles. 

The colliers employed at Bouymaen, Foxhole collieries, 
have given notice that will mature by theend of the month. They 
complain that they are not paid the standard wages of the district, 
and unless these are conceded they will take out tools. Employers 
plead that the seam is a thin one, and that a-good deal of expense 
has been incurred in working. Further. that to pay more wages 
than at present would be impossible, and that it would be better 
to abandon the colliery than to do so, This would appear a proper 
case for arbitration. 


The Great Western Undertaking at Fishguard. 

Following upon the opening of the new route to Ireland, 
the Great Western directors this week acquired the harbour of 
Fishguard. Negotiations have been some time in progress, the 
owners—a local company—-objecting to the terms offered ; but the 
difficulty has been adjusted, and for the sum of £5000 the harbour 
has changed hands. It is to be made into a graving dock, I hear, 
and will be the pioneer of other important projects. 


The Iron and Steel Trades. 

Up to the holidays a tolerable amount of work was done 
at the leading Bessemer works, the evident aim of the men being 
to accumulate funds for the holiday. At the Dowlais works most 
of the departments were busy, and the same applies to Blaenavon, 
Ebbw Vale. and Landore. At Llanelly the accident to the crank 
shaft at the steel works has been repaired, and the heavy demands 
for bars can now be met. The changes at Dowlais are assuming 
great proportions, and the new engine-house is well advanced and 
many of the new boilers in position. Over 6000 tons of iron ore 
came in on Tuesday to Guest and Co. from Bilbao, and the same 
day 2123 tons steel bars from Antwerp, consigned to Mordey, 
Jones and Uo, The only exports of note this week have been 1000 
tons of rails to Liverpool and a small consigninent on Great 
Western account to Highbridge. 


Latest Iron and Steel Quotations. 
Siemens and general bars remain in the old groove at £5. 
General pig iron is quoted at Swansea at 65s.; Middlesbrough, 
51s. 1ld.; Scotch, 57s.; and Welsh hematite bars, 70s. Block tin 
is at £152 15s.; lead, £16 17s. 6d ; copper, £83 12s, 6d.: spelter, 
£26 15s.; silver, 30d. per ounce. 





The Tin-plate Trade. 

The improved tone in business reported of late continues, 
and on ‘Vhange, Swansea, last week it was stated that quite a ruu 
had taken place on black plates, circles, and taggers. The works 
were busy last week preparing for the inevitable idleness certain 
to follow. Shipments were large, 100,296 boxes; and 116,448 
boxes came from works. The stocks now are 174,639 boxes. I 
note that at Upper Forest, Duffryn, and Cwmfelin, the whole 
of the furnaces are at work, and bar mills more active 
than they have been for some time past. Spelter works busy. 
Copper not quite so active. Prices remain unaltered. Ordinary 





—was the holding of an extraordinary meeting in Cardiff on Tues- | is under way, and much more is projected, particularly by railroad 
day, when it was proposed and carried that one million of new | companies which have adopted the policy of putting their systems 
share capital be raised. It was intimated after the meeting that | in tirst-class shape. 
the fullest unanimity prevailed, and every reasonable probability | The new rail mill at Gary, Indiana, will be the largest in the 
shown that the company would be placed on a sound basis. | world, and will be operated with a number of mechanical devices 
which will reduce the cost of rolling. Bridge work is calling for 
every possible ton of structural material that can be shipped, and 
in several localities more or less delay is occurring because of 
delayed shipments. 
| The Baltimore and Ohio has just closed a contract for 10,000 
(From our own Correspondent.) tons of steel for a terminal at Wheeling, W. Va., and the Western 
Favourable Accounts from Rheinland-Westphalia. Pacific will close a contract before Saturday for 6000 tons for 
ages Nae - ._ | bridge work along its line. The capacity of the American Bridge 
Pee - sussient coniiions of the aban and myer market in , Company will be increased to 700,000 tons per year. One or two 
Pig gy teen 5 0 a ene ee American systems have been obliged to look to European sources 
1g sly ing 1 tor, and 1s getting - n- | of supply for steel rails, and a contract has already been placed 
sumers have the greatest difficulty in securing supplies. The Pig | with Spanish makers. 
Iron Convention, and also the Luxembourg Convention for Pig | ‘The price for electrolitic copper was reduced 4 cent to stimulate 
Iron, have already disposed of their make in foundry pig till the | demand for August and September deliveries, with the result that 
end of the present year. An improvementin the hitherto somewhat considerable business has been done. Shipments of coppér for 
neglected scrap iron trade can be reported, still the heaviness of | the first fifteen days of this month across the Atlantic were 6084 
supplies has had a weakening effect on prices, and dealers are not | tons, The copper market is temporarily quiet, and the buyers 
at all content with what they realise. Months ago consumers in | are comforting themselves with the hope that production will bring 
semi-finished steel covered their total demand for the present | apout another decline. 5 
quarter, and the orders now booked are fur the last quarter of the | Tin, which has been dragging for a few days, has moved up to 
year. A very strong demand comes in for all descriptions of rail- | 36.75 with a good demand from local consumers. The leading 
way material, and existing orders are heavy in rails, sleepers, and | manufacturers of sheet zinc are offering their output on a basis of 
fish-plates ; the terms of delivery now asked are three to seven | 7.75 dols, per hundred pounds. The leading tin-plate mills are 
months. Sectional iron sells freely, and so do bars ; for the last- | holding their price on a basis of 3-75 dols. per box of 100 lb, 
named article an upward tendency in quotations is noticed, the mills | 
having already disposed of their make till end of the present year. | New York, August Ist, 1906. 
The strong demand for iron bars has caused the price for the last | The past week has been a very busy one with the makers of 
quarter of present year to be raised M. 5 p.t.; merchant bars, | foundry, forge, and basic iron. ‘The total reported transactions 
accordingly, will stand on M. 152 p.t., and bars for horseshoes | foot up something in excess of 110,000 tons, of which 50,000 tons 
M. 160 pt. The plate mills are very well booked ahead, and | was basic and the balance made up of foundry and forge. The 
prices have been stiffening lately, inland demand increasing | average price for eastern basic is 25 cents per ton higher than 
strongly, more especially in ship plates. English competition is | during the first three weeks of the month. The International 
keen and successful. At the sheet mills work has been secured | Harvester Company contracted for 25,000 tons of Alabama foundry 
for two to three months. The machine and wagon shops have | and forge, and was obliged to pay an advance of 25 cents per ton, 
likewise a large number of contracts on their books, at profitable | The furnace interests are much pleased over the developing demand, 
prices. The dissolving of the Wire Nail Convention has acted | and especially over the demand for delivery next year. The bar 
somewhat depressingly on the condition of the wire market, but, | mills are booking a great deal of business for material to be sup- 
to judge from newspaper accounts, there is still hope of a new | plied to car builders, and the manufacturers of steel plate to go 
convention being formed. | into steel plate car construction are booking a good many orders tobe 
delivered during the winter. All other branches of the steel in- 
Iron and Stee! in Silesia. dustry are nnn Hedy and consumers are anxicus to make the best 
The fact that in several instances a twenty weeks’ term of | terms they can and for the earliest possible delivery. 
delivery had to be asked sufficiently illustrates the condition of | The American Bridge Company is gathering in orders for 
the iron and steel market in Silesia. The number of orders that | structural raaterial for all manner of construction work, but the 
came in during the past week was rather larger than in the begin- | business of the past week has been contined mainly to smalle: 
ning of July. Pig iron remains very scarce. | orders for smaller buildings, involving orders of a few thee: tons 
each. Pipe line builders have been placing large orders for pipe, 
and the aggregate of the business is believed to be in excess of 
Complaints are increasing on all sides that sufficient | 8000 tons for the week. Electrical concerns have been ordering 
supplies in coal are most difficult to obtain, both in Rheinland- | pig iron in a large way from Southern furnaces, with the result 
Westphalia and in Silesia, owing to a want of wagons and of men, | that prices have been marked up. Structural material is in very 
A rise in quotations is generally expected to take place on the Ist | urgent request. The railroad companies have put on additional 
of September. On the South German coal market stocks decrease | forces to hurry up the construction of railroad bridge work, and it 
rapidly in consequence of insufficient supplies from the Ruhr dis- | is known that several systems would like to push bridge construc- 
trict ; large quantities of foreign coal continue to be purchased. | tion with the utmost energy. 
The Rhenish- Westphalian Coal Syndicate and the Rhenish| The deliveries of pig tin for July consumption are close to 3000 
Merchant and Shipping Company intend to enlarge their stores at | tons. Buying in the local market is active, and the closing price 
Rheinau, near Mannheim, for the purpose of improving and | for spot tin is 37-05. A ship arrived to-day with 275 tons, the 
extending the business in coal to South Germany and to Switzer- | Minnetonka. Copper has advanced { cent for export for August 
land, and September. Exports during the past week 5054 tons, and for 
| the month of July 17,0V0 tons in round figures. Imports of copper 
Fair Prospects in the Austrian Iron Trade. | ore 4733 tons. The prevailing prices for refined copper are 15-3 
A rise in the prices for pig iron could be noticed last week, | for lake. Lead is quiet at St. Louis at 5-65 for spot. 
caused by the general scarcity in that sort of iron. For manufac- | 
tured iron a steady but not very extensive demand has been | 
coming in during the week. The pipe trade is very active ; the | 
Wittkowitz works got an order for about 8000 q. iron pipes for | = . 
Switzerland, although competition was particularly keen for this | PERSONAL AND BUSINESS ANNOUNCEMENTS, 


order. The Austrian and Hungarian pipe mills raised the prices | 








NOTES FROM GERMANY. 


Coal and Coke in Germany. 











for boiler pipes and for locomotive and boring pipes 2 per cent., 
chiefly = ae of — —— which the German mills 
resolved upon for pipes. From all the coal producing districts of : “ : : : : ip : 
sonia eamey aaa accounts hn pred regarding | Bart., C.B., C.M.G., as Admiral Superintendent at Gibraltar. 

demand and quotations for pit coal and brown coal. Prices all | WE are informed that the Ruberoid Company, Limited, of 
round tend in an upward direction. | Waterloo House, 81-83, Knightrider-street, Queen Victoria-street, 
London, E.C., has been formed to take over the business of the 
‘*P, and B.” and ‘‘ Ruberoid” departments of Messrs. Robert W. 
Blackwell and Co., Limited. Mr. Edgar R. James, late joint 
managing director of Messrs. Robert W. Blackwell and Co., 


REAR ADMIRAL JAMES EDWARD CLIFFORD GOODRICH, M.V.O., 
| has been selected to succeed Rear Admiral Sir Edward Chichester, 


Steady Occupation in France. 

The condition of the French iron market has been, 
generally speaking, a trifle more quiet this week than last, but all | ™40 : : 2 - 
trades remain well employed on orders of previous date, and the | Limited, is managing director of this company. 
tone all round is firm and healthy, so there is likely to be a steady THE Commercial Intelligence Branch of the Board of Trade have 
if not very animated activity in the principal trades during the | been notified by his Majesty’s Consul at Copenhagen that tenders 
remainder of the present year. Coal is in good demand, as before, | are invited by the Danish State Railways for the supply of 2500 
and coke, too, has remained in active request, and is very scarce. | tons of rails and 600 tons of fish-plates, fish-bolts, spikes, &c. 
Tenders, addressed to ‘‘ Direktren for Baneafdelingen, Gammel 

The Belgian Iron Market. Kongevej, 1 F, Copenhagen B,” will be received up to 11th August. 

A touch of the usual summer's quietness has also been | A copy of the specification, general and special conditions of tender 
noticeable in the Belgian iron and steel industry. The majority | —in English- together with drawings, may be seen at the offices 
of the works are, however, well booked ahead, and present employ- | of the Commercial Intelligence Branch of the Board of Trade, 73, 
ment, though perhaps less vigorous than a few months ago, is | Basioghall-street, London, E.C. 
satisfactory. | 


Brilliant Condition of the Belgian Coal Trade. 


In the beginning of the month, when a number of con- 
tracts were renewed, several ports raised their prices for 
engine fuel 1°50f. p.t., and consumers fear that October will bring | 
further advances in quotations ; output is sti]l hardly sufficient to | i A : “yak 
cover demand, and the position of the French and German coal | 14 kopecks. The cost of a second-class ticket has been 14 times 
markets can only justify a further upward movement of the Belgian | that of « third-class ticket ; henceforth it will be 1? times the 
coal prices. Coke is extremely scarce, and consumers, though | and the first-class ticket, which has been 2), times that of a third- 
paying very high rates, cannot get sufficient supplies in many | class ticket, will be 2? times in future. 
instances, HARVESTING AT NIGHT.--On Thursday night of last week a 
successful farming experiment was carried out. This was that 
| of cutting wheat during the night by the aid of ‘Castle’ 

acetylene lamps, which were fastened to two of Messrs, Wood's 
| binders, these being drawn together 7 an Ivel agricultural motor, 
32 acres being cut in 13} hours. he coupling between the 
| binders was so good, and the light so excelient, that no corn 
| was missed even at the corners. After cutting the wheat the 
by the placing of orders during the past ten days for steel rails in | s#me apparatus also showed that ploughing, thrashing, and ah 
large quantities for delivery next year, amounting, it is estimated | 19g could as easily be performed at night as in the —, d ri 
on creditable authority, to 250,000 tons. About two-thirds of this | demonstration was then finished by the motor being chee lntt ‘s 
quantity has been arranged for by thegreatrailroad system centering | one of Messrs. Merryweather’s Hatfield” pumps, The - - 
in the city—the New York Central—the balance of the require- | throwing a powerful stream of water to a great height. Beings deur vy 
ments come from systems of road widely scattered, but the bulk | Working in conjunction with the motor, should be very read 
of the rails will be delivered to those in the North-west. It is | able in case of fire breaking out miles from a fire station, and might 
intimated to-day that some of the rail mills will decline to commit | also be used for irrigation purposes. 

themselves for the delivery of rails later than June 30th, 1907. | Contracts.—The Great Central Railway Company has lately put 
An expansion of rail capacity is being made. and that capacity | in hand, at the Gorton works, six six-wheel coupled outside- 
will be available by that time. Contracts for large quantities of | cylinder shunting locomotives. Contracts have also been placed 
steel have been placed for the great steel works to be erected at for twenty-five additional locomotives. To Kitson an Co., 
Gary, Indiana, and it is the intention of the United States Steel | Limited, of Leeds, has been given an order for thirteen eight- 
Corporation to establish a record for rapid construction. The | wheel coupled mineral tender engines,.and to Messrs. Beyer, 
Bethlehem Steel Company, of which Charles M. Schwab is presi- | Peacock and Co., Limited, of Gorton Foundry, Manchester, an 








PASSENGER Rates ON RvssiAN RAILWAYS aro to be raised ; 
thus, the cost of a third-class ticket is now 1-4375 kopecks 
ver verst of two-thirds of a mile; henceforth the cost will be 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 18th, 1906. 
CONSIDERABLE excitement has been created in the steel market 





Bessemer primes, J.C., 20 x 14, 112 sheets, 108 Ib., 13s. ; wasters, 
12s. 3d. ; Siemens primes, 13s. to 13s. 14d. ; wasters, 12s. 3d. to 
123. 44d. ; C.A. roofing sheets, £9 per ton; big sheets for gal- 
vanising, 6ft. x 3ft. x 30 gauge, £9 7s. 6d. ; finished black plate, | 
£9 10s. 


The South Wales Electrical Power. 


The result of the important meeting last week—at which 
vigorous measures were proposed by Sir W. T. Lewis, and the 
adhesion of leading collieries suggested, the Lewis collieries joining 


| pendent of the open market. 


dent, has secured severai thousand acres of valuable coal land on | order for twelve four-wheel coupled passenger tank engines. The 
the western slope of the Alleghenies, some 200 miles distant from | last-named firm have recently delivered to the Great Central Com- 
the works, from which an independent supply of coal will be | pany ten six-wheel coupled bogie passenger locomotives. —The Hart 
established. It is the policy of the greater steel companies to | Accumulator Company informs us that it has secured the contract 
develop and maintain their own coal properties, and thus ve inde- | from the Leith Corporation for renewing the existing storage 
battery at their electricity works, Leith, with 256 of its standard 

The requirements for construction material are assuming even | central station type cells. —We understand that the South-Eastern 
more threatening proportions, and it is becoming more and more | and Chatham Railway Company has placed an order with Messrs. 
evident that the contemplated structural capacity will be wanted | Charles Roberts and Co., Limited, Horbury Junction, near Wakes 
before it will be quite ready. An immense amount of construction | field, for a number of 30-ton bogie rail wagons. 
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CATALOGUES. 


Sir THEODORE Fry AND Co., Limited, Rise Carr Rolling Mills, 
Darlington.—1906 book of sections. 

W. H. BatLey AND Co., Limited, Manchester, 
Bailey’s key-ring steam stop valves. 

Crompton AND Co., Limited, Salisbury House, London-wall, 
E.C.—Illustrated small electric motor list. 

ALvgY-FerRGusON Company, Louisville. Kentucky.— Catalogue 
No. 3: The A.F. gravity conveyors and elevators, 

NILEs-BEMENT-PoND Company, 111, Broadway, New York.— 
List No. 12: Second-hand metal-working machinery. 

LASSEN AND Hort, 52, Queen Victoria-street, 
Pamphlet describing the Brunn-Lowener water-softener. 

FirEPROOF COMPANY, Limited, 10, York-buildings, Adelphi.— 
Circular describing a dovetail corrugated steel sheet dampcourse. 


Cireular of 


London, — 


R. Wayeoop AND Co., Limited, Falmouth-road, London.— | 


Illustrated pamphlet devoted to electric, hydraulic and hand- 
power lifts. 
GENERAL ELectric Company, Limited, 71, Queen Victoria- 


street, London.—Pamphlet No. X. 1123, on three-phase high- | 


tension oil switches. 

Parsons Motor Company, Limited, Town Quay, Southampton. 

Illustrated list of the Parsons petrol, paraffin, or alcohol engines 
and complete propeller sets, 

JOHN SPENCER, Limited, Wednesbury.—The twenty-third edi- 
tion of this firm’s general illustrated catalogue contains much 
useful information and data. 

BircH, KILLON AND Co., 20, Cooper-street, Manchester. 
illustrated circular describing the Fiddian distributor and the 
Kilon automatic gear for sewage purification systems. 

SIEMENS BROTHERS AND Co,, Limited, Woolwich,—An_ illus- 
trated description of the Woolwich works, which cover about 
15 agres, is given in a pamphlet received from this firm. 

HEENAN AND FROUDE, Limited, Manchester and Worcester.— 
Catalogues Nos. 5, 6, and 7 treat upon railway rolling stock, steel 
plate fans, and coal screening and washing plants. The illustra- 
tions are well produced. 


BALDWIN Locomotive Works, Philadelphia, U.S.A.—Nos. 56 } 


and 57 of the publications containing records of recent construction 
by this firm give particulars of the locomotives used on the 


Atchison, Topeka, and Santa Fé Railway, and common standard 


locomotives of the associated lines. 

JoHN Davis AND Son (Derby), Limited, All Saints Works, 
Derby, send us their new catalogue, Section 061 A, on ‘‘ Survey- 
ing instruments ;” Section 063 A, ‘‘ Anemometers, water gauges, 
&c.;” Section 065 A, ‘* Miners’ safety lamps and accessories,” All 
these contain new matter and illustrations. 

GLENFIELD AND KENNeDY, Limited, Kilmarnock.—A second 
edition of this firm’s booklet, containing a fully illustrated descrip- 
tion of the various types of ‘‘ Ashley’’ pumps as used in wells, 
boreholes, and mines has been published. The book is effectively 
produced, and the contents clearly written. 7 

BARR AND STROUD, Caxton-street, Anniesland, Glasgow.—We 
have received from this firm what is considered to be the first 
regular price list of rangefinders ever published. These instru- 
ments are broadly divided into two classes, F.A. and F.Q. patterns. 
The chief difference between the types is in the disposition of the 
optical parts. 

Lupw. LOEWE 
London, E.C. 
ing Company’s, Worcester, Mass., U.S.A., revised catalogue. 
Admirable engravings are given of nearly all the various sizes of 
machines manufactured by this company, whilst the last few pages 


AND Co., Limited, 30-32, 


&. 





of the catalogue deal with various classes of work which can be | 


advantageously ground. 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING Com- | 


PANY, Limited, London.—This company sends us two pamphlets. 


No, B, 7035 is entitled ‘ Electrical Power in the Clyde Valley,” | 


and describes the sphere of operation of the Clyde Valley Elec- 
trical Power Company and the generating stations. B 7036 
describes the history, growth, development, and present electrical 
equipment of the Metropolitan Railway. 

BRITISH STEEL PILING Company, Dock House, Billiter-street, 
London.—This catalogue contains a number of illustrations show- 
ing various uses to which this piling can be applied. The piling 


is composed of two distinct sections, namely, a channel bar and an | 


interlocking channel bar respectively, embracing in their con- 
struction a l5in, channel and a channel of the same section, 
having, in addition, two zee bars riveted thereto ; this combina- 
tion serves to form the interlocking device. Interlocking channel 
bar piling contains the following properties:—Weight when 
interlocked, 41lb. per square foot ; moment of inertia, 69-21; 
radius of gyration, 1-6 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Limited, 
Carlyle-road, Cambridge.—The new catalogue on technical ther- 
mometry 
tion. The first part of the list is devoted to showing the many 
applications of electrical thermometers; the electric resistance 
thermometers, thermo-electric thermometers, the Fery radiation 
pyrometer being described and explained in full detail. The list 
is divided into three sections:—I. Dealing with the more par- 
ticular commercial applications of pyrometers. II. Dealing with 
scientitic or research work. III. An appendix explaining the theo- 
retical considerations of the instruments and giving tables of 
general interest. Amongst the latter attention is called to the 
table of melting points supplied by Dr. Harker, of the National 
Physical Laboratory. These values will be found to differ very 
materially from those generally accepted in text-books. , 








_ Tue Lancashire County Surveyor, Mr. W. H. Scho- 
field, has been experimenting with dust preventives in road con- 
struction, He estimates that the cost of palliative dust-laying in 
treating a macadamised carriage-way eight yards wide for an aver- 
age summer season would be from £35 to £40 


The treatment was effective as a dust-layer from two to three 
weeks, Tar painting costs from £85 to £1 


The results from tar macadam made from iron slag had not been 
very satisfactory. The additional cost of the use of palliatives on 
the 472 miles of macadamised main roads in Lancashire would be 


£18,880 per annum, and upon the 957 miles of macadamised 


secondary roads £38,280, leaving still untouched a very large | 


mileage of district roads, 
THE two elements oxygen and nitrogen are separated 


by a process of fractional distillation by means of apparatus | 


devised for this object by M. Georges Claude: The principle of 

recuperative cooling ” is adopted, liquid air in one vessel being 
caused to evaporate by means of gaseous air compressed to 2 to 3 
atmospheres circulating in pipes surrounded by the cold liquid. 
The nitrogen distils off more readily than the oxygen from the 
liquid air in the one vessel, whilst in the other oxygen is liquefied 
before nitrogen during the condensation of the air. Finally, 
nearly pure oxygen and nearly pure nitrogen are obtained. ‘A 


machine has been constructed capable of supplying 1000 cubic 
metres of oxygen, containing 96 per cent. to 98 per cent. of the 
pure element per day, with the expenditure of an amount of 
energy equal to only one-twentieth or one-thirtieth that required 
in the processes based on the electrolysis of water, 





An | 


EAN Farringdon-road, | 
his firm has sent us a copy of the Norton Grind- | 


recently received is an unusually interesting publica- | 


r sei e r mile, and he | 
does not think it adds anything to the length of life of the road. | 


] } f per mile, and the life | 
varies considerably, according to the weight and class of the traffic. | 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. EL. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. 
| When the = ig not illustrated the Specification is without drawings. 
Copies of Specificutions may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second 
the abridgment is the date of the adverti t of the “pt 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 
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STEAM ENGINES AND BOILERS. 


13,477. June 29th, 1905.—IMPROVEMENTS IN AND RELATING TO 
THE FIRING OF FURNACES OF STEAM GENERATORS AND THE 
LIKE, Alfred E. Parker, Newbridge, Lowlands-road, Harrow- 
on-the-Hill. 

This invention relates to the firing of furnaces of steam genera- 
tors. The fuel is caused to be continually displaced in the furnace, 
| while air traverses the furnace and passes through the fuel thus 
displaced, and this effect is produced by the rotation of the fur- 
nace into which the fuel is fed, and through which air for combus- 
tion passes, so that on the rotation the fuel continually falls or rolls 
from the position into which it is raised while subject to the a: tion 
of air. Such a treatment of the fuel permits of combustion being 
| effected under very favourable conditions, the fuel being continu- 
| ally exposed to the action of air. Means are also provided for the 
feeding of the fue! through the furnace, so that by the time the 
end of the furnace is reached the fuel will have been completely 
| distilled and consumed, and the resulting clinker and refuse will 
| be discharged on to a grate, where any material not completely 
| consumed may continue to burn. Helical or other continuous or 
| interrupted ribs are arranged upon the internal periphery of the 
furnace, and provided of refractory material advantageously 
| formed integrally of the same material as the refractory furnace 
| lining. There are three figures. Fig. 1 is a longitudinal section 
| 
| 
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Fig.|. 


of a steam generator furnace. A tubular casing @ is provided of 
suitable and uniform diameter. This casing is provided with a 
lining ) made of fire-brick, magnesite, or any other refractory 
material, which advantageously projects beyond the extremity of 
the casing to protect it. The lining / of the casing « is provided 
with a series of slightly inclined ribs on its interior surface, which 
are made integral with it, and serve to lift the fuel and permit of 
its falling or ** raining” across the interior of the furnace. The 
| casing is supported at each end upon roller bearings a!. The rota- 
tion of the furnace is accomplished by means of a worm d and 
worm wheel ¢, the former of which may be rotated by any suitable 
means. The fuel is fed into the furnace by means of an ordinary 
hopper f. The fuel employed is advantageously slack. and when 
such is employed the fine fuel will be quickly carried forward by 
air aud consumed, while the larger pieces and lumps of fuel will be 
fed forward in the furnace on its rotation, so that thus the forma- 
| tion of large clinkers which usually results from the use of fine coal 
| is preciuded. A grate or other surface is provided at the rear of 
the rotating furnace on to which the clinker may be discharged 
and air may be admitted under the grate by which any uncon- 
sumed material may be burnt, and any suitable means may be pro- 
vided for withdrawing the clinker or refuse.—Ju/y 11th, 1906. 


SUPERHEATERS. 


25,505. December 7th, 1905.—IMPROVEMENTS IN AND RELATING 
TO STEAM SUPERHEATERS, James N. Paxman and Henry G. 
Plane, both of the Standard Ironworks, Colchester. 

This invention relates to improvements in that type of super- 
heater forming part of a generator of the multitubular or loco- 
motive type, which comprises a chamber formed in the smoke-box 
of the boiler through which the fire tubes are extended, and it 
consists in forming within the chamber a second or supplemental 
chamber, one wall of which is the end plate between the steam and 
water space of the boiler and the smoke-box, and in employing a 
| series of baffle plates inthe main chamber arranged longitudinally 
| between the fire tubes in such a manner as to cause the steam to 
flow along the fire tubes alternately with and against the flow of 
| hot gases within fire tubes, the object being to extract the greatest 
| amount of heat from the fire tubes, and to cause the steam to flow 
through the second or supplemental chamber at an increased 
velocity. There are four figures. Fig. 1 is a view in longitudinal 
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Fig.1. 





section. In the smoke-box, which may be made of an increased 
length, is formed a chamber A of any suitable size and shape. 
| Through this chamber extensions of some or all of the fire tubes 
| Y of the boiler pass. Between the extensions of the fire tubes Y, 
| within the chamber A, are a series of baffle plates C arranged 
| between and parallel with the fire tubes. In the chamber A 
| against the plate forming the wall between the steam space of the 
| boiler and the smoke-box is formed a second or supplemental 
| chamber D, which is open at its lower end to the chamber A. The 
| area of this second chamber is considerably less than that of the 
| chamber A. The chamber A is connected preferably at its upper 

part with the steam space Z of the boiler by means of a pipe B, and 

from the upper part of the chamber D an outlet pipe E is led 

which is preferably carried to the front end of the bojler within 





the steam space thereof, as shown. The steam generated in the 
boiler flows through the pipe B into the chamber A, where it is 
caused to flow downwards in a backward and forward or zig-zag 
direction along or over the fire tubes Y by reason of the baffle 
plates C. The steam then passes upwards through the chamber D 
and across the fire tubes Y, passing through the chamber, and 
thence, in the form of highly superheated steam or vapour, into 
the outlet pipe E. To enable the number of degrees of superheat 
required up to the maximum number for which the superheater is 
designed to be varied the steam space of the boiler is connected 
with the lower part of the chamber A by means of a suitably 
arranged pipe F provided with a cock, by means of which the 
required quantity of saturated steam can be admitted into the 
chamber to reduce the number of degrees of superheat to that 
required. —Ju/y 11th, 1906. 


ORDNANCE. 
16,724. August 17th, 1905.—ImMPROVEMENTS RELATING TO ELEc- 
TRICAL APPARATUS FOR CONTROLLING THE WORKING OF 


ORDNANCE, Lieutenant Arthur T. Dawson, R.N., 32, Victoria- 
street, Westminster, and James Horne, of Messrs. Vickers, 
Sons and Maxim, Limited, Naval Construction Works, Barrow- 
in-Furness. 

This invention relates to electrical apparatus for controlling the 
working of ordnance mounted in revolving turrets or similar struc- 
tures, and is particularly advantageous for use in connection with 
the electrical systems employed on warships for actuating the gun 
turrets. In hydraulic training systems it is at present customary 
to provide means for causing the gun to be elevated to a predeter- 
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mined point when training from either of the extremes to the 
‘*mid” position, with the view to preventing acc‘dental firing of 
the gun int» the ship. The chief «bject of this invention is to 
provide apparatus which will accomplish the ahove purpose electri- 
cally, and which will incidentally also operate to prevent the 
depression or elevation of the gun beyond predetermined limits. 
The apparatus comprises a rotary switch which may be of any 
suitable type—a barrel controller for instance—and which is 
inserted in any convenient circuit affecting the elevating motor, 
preferably the generator field circuit of the elevating motor 
generator. There are twelve figures. Fig. 1 is a diagrammatic 
sectional elevation. Fig. 5 is a sectional end view of the toothed 
gearing portion of the apparatus employed for actuating the 
switch. A is the revolving turret. B is the elevating motor. C 
is the shaft that carries the pinion of the elevating gear and 
receives its motion from the motor. D is the casing enclosing 
the toothed-zearing portion of the apparatus. The casing E is 
situated between the bearing (" of the elevating shaft C and the 
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switch casing D. It comprises an internally-toothed ring e geared 
with toothed wheels e! ¢! carried on a disc ¢?, which is connected 
to and receives its motion from the shaft C. A pinion ¢ is 
arranged between the toothed wheels ¢l, and is connected by 
means of a coupling piece ¢* to the spindle d of the switch. The 
toothed ring ¢ is capable of being angularly displaced, together 
with the casing E, about the axis of the shaft C, unless arrested 
by a projection E! on the casing meeting a movable stop ¢+ or a 
stationary stopa. If the ring ¢is free and the disc ¢? is rotated, the 
toothed wheels ¢! will run idly around the pinion ¢”, but if the 
ring ¢ is arrested by either of the stops, the toothed wheels ¢! will 
communicate their motion to the pinion «", thus actuating the 
switch through the shaft d. The movable stop ¢ receives its 
motion from a plunger e* running on a cam rail forming part of the 
stationary portion of the turret, the depth of the cam rail being 
arranged to suit the desired angle of depression of the gun at 
which the switch is to become operative. The plunger ¢5 is con- 
nected by suitable rods and bell-crank levers to an arm ¢® coupled 
with the movable stop e4£.—Ju/y 11th, 1906. 


22,344. November Ist, 1905.—MEANS FOR RETAINING A PROJEC- 

TILE IN THE BorE OF A GUN OR HOWITZER WHEN LOADED 

AT HIGH ANGLES OF ELEVATION, Sir W. G. Armstrong. Whit- 

worth and Co., Limited, and Sir Andrew Noble, Bart., K.C.B., 
F.R.S., all of Elswick Works, Newcastle-on-Tyne. 

When a breech-loading gun or howitzer is provided with a 

De Bange or some kindred system of obturation, the shell tends to 
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run back on the charge in the chamber when the gun or howitzer 
is loaded and placed at a high angle of elevation, and this is more 
especially the case with weapons of large calibre firing a heavy 
projectile. ‘The object of this invention is to provide means for 
retaining the projectile in position in the bore. For this purpose 
a groove is cut in the bore of the gun to receive the driving band 
of the projectile or a bolt or catch carried by the projectile. 
There are eight figures. The groove may be at the bottom only 
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of the bore, as shown in Fig. 2, or it may run completely round it. 
In the former case it is preferably a circular groove excentric to 


the bore. When the driving band a itself engages with the 


groove }, then in loading, when the driving band comes to the | 
groove, the projectile drops to the bottom of the bore, descending | 
a distance dependent on the amount of ‘‘ windage” or clearance | 


between the projectile and the bore. The driving band is formed 
in a suitable manner to engage with the shoulder formed by the 
groove, and thus prevent the projectile running back when the 
gun or howitzer is elevated.—Ju/y 11th, 1906. 


WIRELESS TELEGRAPHY. 


16.656. August 16th, 1905.—IMPROYEMENTS IN TREMBLERS FOR 
ELECTRIC SPARKING APPARATUS, Marconi’s Wireless Telegraph 
Company, Limited, 18, Finch-lane, London, and Edward 
Priddle, 4, Hall-street, Chelmsford. 

The drawing annexed shows the trembler according to this 
invention. There are two figures. Fig. 1 is a longitudinal 
section. The rocking plate a is formed with side extensions bent 
up at right angles and pierced for a pivot pin } to pass through. 
The pin is supported by a fixed cover piece c, through the sides of 
which the pin 1s passed ; ¢ is an armature secured to one end of 
the plate. and ¢ a spring secured at one end to the opposite end 
of the plate. The other end of the spring is attached to a spring 
plate 7. The ends of this spring plate are by the spring held 
normally against the ends of screws g/; / is a headed screw, the 
stem of which passes freely through the spring plate and is 
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serewed into the armature ¢. The screw g is screwed through the 
top of the cover piece ¢, and the screw /4 through the top of a 
corresponding support j. The pieces ¢ andj are both held down 
by screws to a plate & of ebonite or other insulating material. 
One of them is connected by a wire with one pole of a battery, 
and the other to one end of the magnet coil. When the armature 
is attracted and drawn down by the magnet the head of the screw 
/ comes against the top of the spring plate and draws this end of 
the spring plate downwards away from the contact screw / and 
so breaks the circuit, and, as soon as the circuit is broken, the 
spring restores the parts to their former position and again com- 
pletes the circuit, and so on, continuously, so long as current is 
allowed to pass. By screwing down the screw g against the one 
end of the spring plate f the pressure of the opposite end of the 
plate against the contact screw 1 can be adjusted to any desired | 
extent and the screw g can then be set fast by soldering or other- 
wise, Any further adjustment that may be required as the 
contacts wear can be effected by turning the screw h.—July | 
11th, 1906, i 


RAIL AND ROAD VEHICLES. | 


21,169. October 18th, 1905.—IMPROVEMENTS IN AND RELATING TO 

"SPRING OR ELASTIC TIRES FOR THE WHEELS OF Rall. AND | 

Roap Venicres, Arthur T, Collier, Gonvena, Blenheim-road, | 

St. Albans, and the Reilloc Tire Company, Limited, 122, 
Victoria-street, Westminster. 

This invention relates to spring or elastic tires for the wheels of | 
road vehicles, and more especially to tires for use on motor omni- 
buses, heavy road vehicles, and tramears. This invention provides 
a construction of the blocks or sections whereby they are inter- | 
locked without the aid of bolts or nuts or like devices, and yet are 
adapted to move radially in and out as the elastic material sup- | 


turning freely in substantially hemispherical recesses gg in the 
| flanges ) b, and which engage with radially-extending grooves hh 
| in the sides of the blocks ee; ¢'¢! are flanges on the blocks ¢e for 
co-acting with shoulders /')! on the inner sides of the flanges 1 
so as to limit the outward travel of the blocks. The blocks ¢e are 
provided with one or more hemispherical recesses 0 0 at each end, 
these recesses receiving balls p» which form the intermediate con- 
necting pieces between the thocks, or the blocks may have semi- 
cylindrical recesses extending transversely in their ends to receive 
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Fig.4. 














a roller in lieu of balls to connect the ends of the blocks ; pp may 
indicate either balls or the ends of rollers. The curved joint sur- 
faces at o p extend substantially to the tread surface of the tire, so 
that there are no surfaces between which nails, stones, or other 
; matter could lodge and cause damage to the tire during the rela- 
| tive motion of the blocks or sections ; mm are cushions of india- 
rubber or other elastic material which rest in the recesses in the 
interior of the blocks ee. These cushions mm are hollowed out at 


| their sides, as shown, so as to allow room for lateral displacement 
of the elastic material when supporting the load.—Ju/y 11th, 1906. 


POWER HAND TOOLS. 


21,693. October 25th, 1905.—AN IMPROVED Stpport FoR PNEU- 
MATIC DRILts, Adolf Meyer, 74, Sulzhacherstrasse, Nuraberg 


Crermany. 


This invention atfords a rapid fixing of pneumatic drills against | : 
ship plates, boilers, and the like, where hitherto frequently the | 
advantage of using compressed air was annulled by waste of time | 
is an elevation and | 
The tixing apparatus has one or more | 


for fixing. There are two figures. Fig. 1 


Fig. 2 a part sectional plan. 


forms an important characteristic of the process. Where a mass of 
cast iron is broken into two or more pieces, and it is required to 
rejoin them so as to re-form the original mass, the fragments are 
laid together in their original positions, and firmly and closely 
clamped together, so that they cannot move. The clamping must 
be carefully and strongly done, so as to avoid the broken pieces 
shifting, either by expansion of the clamps or otherwise during the 
stern Either before or after clamping a groove is cut along the 
racture. The whole mass, or that portion of it in the neighbour 
hood of the place where the joint is to be made or defect made 
good, is heated to a red heat, preferably by means of a charcoal 
fire. The groove or defective place, having reached a dull red 
heat, is now further heated by means of a bath of heated non- 
oxidising gas, preferably of a chemically reducing nature, 
to prevent the surface oxidising, and thus tending to kee 
the surfaces to be joined clean. This can conveniently 
be done with an oxyhydrogen blow pipe supplied with 
an excess of hydrogen. The proportions of the two gases most 
suitably are approximately six of hydrogen to one of oxygen. 
This proportion may be slightly varied, according to the quality of 
the casting being operated on. For instance, some cast iron 
| pieces require a higher temperature to melt the surfaces than 
| others, and, therefore, a greater proportion of oxygen, but the 
proportion of hydrogen should be kept as large as_ possible. 
| On playing the jet from the blow-pipe ona small portion of the 
surface in question, it will become heated up until the surface 
| begins to melt, and at this moment a small quantity or drop of 
| molten cast iron is laid or allowed to fall on to the molten surface 
above described. This operation may be conveniently performed 
| by using a stick of cast iron and melting a drop off the end with 
| the blow-pipe in a manner similar to the process of soft soldering. 
Directly this drop has run on to the already molten surfac: 
another drop is added in a similar manner, and the process 
repeated until the cavity or groove in question has been completely 
filled up. This method is readily applicable for small fractures or 
holes where only a small quantity of metal has to be added. It 
has been found by practice that where grooves exceed a certain 
size, say fin. deep, it may be better to save expense and labour 
to melt the metal to be added in a separate crucible or vessel, and 
pour it into the groove or hole a few drops at a time sufficient 
only to adhere to that surface of the groove which is then melted. 
—dJuly Vth, 1906. 











SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


822. lil. — Filed 


718.) Stream Propreer, J. HW. Boyer, Meneie, 
February 10th, 1906. 

A steam producer including inclosing walls forming a furnace, s 

water drum in the furnace, an evaporator in the upper pertions of 

the walls, a main heat-passaye extending from the furnace to the 


suckers ¢, made air-tight by means of india-rubber or the like d, | 
which, when evacuated, become pressed against the work-piece by | 


atmospheric pressure. 
is not new, but the novelty consists in the manner of fixing them by 
means of the air drill itself. As the pneumatic drill is driven by a 
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multi-cylinder engine ¢ ¢, the cylinders of which work upon a 


common crank shaft, it is possible to evacuate the suckers in the 
following manner :—The inlet valve of one or more of these single 
engines is connected, by means of a three-way cock d and a tube, 


| pipe, or the like ¢, with the sucker or suckers a of the fixing 


apparatus, and thereby, at the same time, cut off from the com- 
pressed air, which enters the pneumatic drill by #. The engines, 
connected by these inlet valves, thereby become air pumps, which, 


, when driven by the engines, still in connection with the compressed 
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Fig.1. 


porting them is compressed and released. The ends of adjacent 
sections are constructed to receive intermediate pieces formed by 
rollers or their equivalent. There are six figures. Fig. 1 is a side 
elevation, partly in longitudinal section. Fig. 4 is a transverse 
section taken through the centres of the blocks or tire sections ; a 
is the felloe or rim to which side fianges )/ are detachably secured 
by boltsec and nutsdd, If desired, only one of the flanges may 
be detachable, the other, ¢.g., being formed integrally with the 
rim. The blocks or sections ee are guided to move radially | 
between the flanges b+ by means of balls ff, which are capable of | 


! 


air, evacuate the suckers of the fixing apparatus. When a sufficient 


| vacuum is obtained, the three-way cock d is turned so as to cut the 


connections with the fizing apparatus, and to allow compressed air 
to drive all engines, To unfix the apparatus, the three-way cock is 
turned again, so as to allow compressed air to enter the suckers, — 
July 11th, 1906. 


MISCELLANEOUS. 


16,647. August 16th, 1905.—IMPROVEMENTS IN AND RELATING TO 
THE JOINING OF PARTS OF Cast JRON TO EACH OTHER, David 
G. H. Magnus, 293, Heneage-street, Birmingham, and Athol 
G. Elliott, 12, Camomile-street, London. 

This invention consists of a process for joining together pieces 
of cast iron, or for adding cast iron to existing pieces, using for 
the material of the joint substantially the same metal as that of 
the pieces to be joined, namely, cast iron. It is specially suitable 
for joining together the several portions of a broken piece of cast 
iron, but may be used for adding metal to an existing piece of cast 
iron where required, or for filling holes, crevices, or cracks in the 
same, or making good defects due to imperfections produced in 
the process of casting. The invention consists in utilising the 
following four essential features, viz.:—The parts to be joined 
must be fixed relatively the one to the other, the surfaces to be 
joined must be made and maintained clean during the operation, 
the surfaces to be joined must be heated to the requisite tempera- 
ture under such conditions that they will be partially melted and 
at the same time kept clean ; and, finally, molten cast iron must be 
applied in sufficiently small quantity at a time, which latter step 
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The use of such suckers for fixing purposes | 

















evaporator, a series of water-tubes in the main heat passage con- 

| nected to the water drum and also to the evaporator, and an 

| auxiliary heat passage extending from the furnace to the upper 
end of the main heat passage and connected therewith. 

UnIversaL Courtine, H. C. Chase, Oakmont, Pu., 
assignov to Cresent Forgings Co., Oakmont, Pa, Filed 
November 13th, 1905. 

In a universal coupling, the combination with a pair of shaft 


heads, of trunnions thereon, segmental blocks containing bearings 
for said trunnions, and a casing and nut inclosing said blocks 
substantially as described. 
825,348. Process OF PropucING LOW-CARBON FERRO ALLOYS, 
E. F. Price, Niagara Falls, N.Y .—Filed November 14th, 1905, 
The essence of this invention is set forth in the first claim, which 
runs thus:—-The process of producing low-carbon ferro alloys, 
which consists in providing a charge containing ferro-silicon and a 
compound of a metal reducible by silicon and alloyable with iron, 
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establishing an electric arc within the charge, surrounding the zone 
of reduction and protecting the electrodes from the oxidising effect 
of the atmosphere by a considerable body of the charge, tapping 
the resulting slag and ferro alloy from the furnace, ‘and supplying 
the charge mixture as required, as set forth, There are twelve 





long claims, 
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LITERATURE. 





T Grandi Trafori Alpini: F'réjus, San Gottardo, Sempione 
ed altre gallerie. By Inc. G. B. Brapeco. Milan: 
Ulrico Hoepli. In two parts. Price 45f. 1906. 


Tus is a standard work of reference, in which is to be 
found every working detail of any moment concerning 
the mechanical boring and construction of all the most 
notable and important tunnels of the Alps, ‘.c., Fréjus 
(known as Mont Ceunis), the St. Gotthard and Simplon, 
besides the Pfaffensprung (St. Gotthard line); and, in 
the Rhetian Alps, the Albula and the Arlberg; the 
Sonnstein (Upper Austria), and several Italian tunnels, as 
the Turchino (Ligurian Appenine on the line Genoa- 
Ovada-Asti), the Cremolino (near Asti), the Laveno 

Novara to Pino, also in Piedmont, and a feeder to the 
St. Gotthard line) ; and also the improved line of entrance 
at the north side of the Fréjus, bored 1879-1881. Part I. 
occupies 1228 pages of text without any illustrations, 
while Part IL. is devoted exclusively to illustrations, of 
which there are thirty large folded sheets with an index. 

The arrangement of the descriptive text of the more 
important tunnels is made as nearly alike as possible for 
each work. Taking the Simplon Tunnel, the sub-divisions 
are as follows: —General indications ; history of the pre- 
liminary arrangements; sections and profiles of tunnel; 
surveying operations and alignment; programme of work ; 
the mechanical installations and works; the hydraulic 
rock borer; power pumps; accessory plant and various 
applications of water under pressure; mechanical boring 
of No. 1 Tunnel; boring of advance heading (primitive 
section) of No. 2 Tunnel; geological nature of soil 
traversed; the transverse passages ; system of enlarging 
No. 1 to full section; profile of enlargement areas and 
masonry revetments; the difficulties of construction— 
pressure and infiltrations; means of transport and methods 
of operation; ventilation and refrigeration ; explosives ; 
hand excavation; steel of the tubular boring cutters. 
Following this there are three appendices—the verifica- 
tion of the tunnel alignment by Professor Rosemund, who 
had charge of this work; particulars of the maximum 
progress made by the hydraulic borers; determination of 
the average temperatures outside along the line of tunnel. 

Under the head of “ Final Considerations” follows a 
series of chapters of an attractive nature, as Comparison 
of the various works, which is in part arranged in tabular 
form; systems of work compared; nature of rock, quality 
of explosive, kind of rock borer and quality of steel for 
cutters used in the various works; mechanical and hand 
excavation—total costs compared. These foregoing 
chapters turn very largely upon the relative costs of 
operation and materials. Then follows ventilation of 
tunnels in construction and ventilation of tunnels open 
to traftic. Appendices to “ final considerations ” contain 
chapters on various systems of air compressors; formule 
and ruling conditions in calculations for air compressors; 
various systems of mechanical ventilation and formule 
and conditions in the calculation of ventilators ; injectors— 
various types and calculations therefor. 

An excellent, as well as useful, list of various official 
documents, works and scientific papers cited or quoted, is 
given, and at the end of the text is an alphabetical index 
of tools, machines, explosives, rocks, &c. &c., which is 
in reality an inducement—if read before the contents 
proper—to read the book according to the interest or 
fancy of the reader, rather than in the sequence of the 
pages. This work is written in Italian, but German 
technical expressions are frequent, as also French 
expressions occasionally, and all these figure in the 
alphabetical summary of contents. 

For contractors, tunnel and mining engineers it is a 
valuable work of reference, while for railway and other 
engineers—and even for those who are not engineers at 
all—it is often exceedingly interesting. The great scope 
and the extent of the treatise enable it to deal elaborately 
with every detail, and it is therefore not to be expected 
that it bears any relation to the numerous and somewhat 
popular accounts of small sections of the great tunnel 
borings that have appeared in contemporary literature. 
Unfortunately for its field of usefulness it is not written 
in French, which is the second language of all Italians, 
and which is much more read all the world over than 
[talian. The work is simple, straightforward, but 
purely technical. There. are no photographic repro- 
ductions. The sheets of illustrations are self-ex- 
planatory, and adequately represent the working 
plants of each of the great tunnels selected. The 
value of these can only be understood from a 
brief enumeration. First, in the sheets are very full 
illustrations of the Mont Cenis or Fréjus power plant, 
with the peculiar hydraulic column air compressors and 
‘rombe compressors which were such an important 
feature in the installations. Excellent shaded drawings 
are then given of the rock drills, the Sommeiller—acting 
by compressed air and percussion; the Ferroux of the same 
category, and of various types used on north side of the 
Gotthard Tunnel, and the MacKean-Seguin percussion 
inachines used at the south side of the same tunnel. 
The first rock drills used experimentally in the Gotthard— 
that is the Dubois and Francois, made by Cockerill, of 
Belgium—are fully illustrated. The Turettini and the 
original MacKean drills, as well as the Turettini-Colladon, 
are all shown more or less in detail. Altogether, about 
250 of the above-named machines were in use in the 
Gotthard at the end of 1879. Drawings are given of the 
compressed air percussion action drill of Frélich, used in 
the crown drifts of the Pfaffensprung Tunnel, at the south 
side, and of the Braridt hydraulic rock borer as used in 
base heading of the same tunnel, and as first employed 
in the Sonnstein Tunnel. In the descriptive text these 
first trials of the Brandt rotary borer are very interesting 
reading, showing the relative advances effected in rock- 
boring machines. The Brandt rock borer of 1897 and its 
improvements are shown by other drawings in connection 
with the Simplon Tunnel, in which it was used ex- 
clusively, and the same type was also used in the Albula 


Tunne). An earlier type of the same machine was used 
at the west side of the Arlberg Tunnel, while the Ferroux, 
striking up to 500 blows per minute, operated at the 
east side. 
Turchino Tunnel, is also shown by drawings. 


power plant and machines of the Gotthard Tunnel at both 
sides, hydraulic stations and reservoirs, the tunnelling 
system, boring in crown drifts, excavation, timbering, 
masonry lining profiles, general plan of operations, &c. 
On one sheet are the comparative profiles of the 
mountain ranges traversed by the Simplon, Arlberg, 
Albula, Turchino, Cremolino, and Varzo tunnels, and 
geological charts of the Mount Cenis, Gotthard, and 
Simplon tunnels. Of the Simplon the plans are very 
voluminous, although the drawings are of reduced size 
where these represent many details which are still present 
in the minds of readers of the engineering periodicals. 


ventilation and refrigeration, are represented in all 
desirable detail. 

The drawings of centrifugal pumps, turbines, &c., are 
detailed, while those of the great ventilators, of tunnel 
ventilating fans, of locomotives, steam and compressed 
air-wagons, «&c., are of reduced size, as, too, are those of the 
hydraulic power pumps. In reduced size are represented 
the ice-making plant, ice train, and the spraying appa- 
ratuses in connection, which were employed at Brig to 
combat the heat in the tunnel at that side until it became 
powerless against a temperature for which it had not 
been calculated. The so-called “ Brandt hydraulic gun” 
is also illustrated and described. This machine, invented 
by Messrs. E. Wiesmann and J. Peter, and designated 
the “ Lupo,” also failed in its object, which was, by means 
of a discharge of water under high pressure, to drive the 
spoil after each blast at the heading face up a tube into 
the spoil trucks, somewhat after the manner of a chaff 
elevator. This answered well enough for a time with 
small detritus, but with large blocks of granitoids it 
became powerless, and as it took up valuable space in 
the heading it was found impractical to continue its use. 
The plans given, showing the operation of traffic in the 
tunnel during boring and other work, are clear and 
instructive, as also is the text under the same head. 
Obviously there is much in this book which could not, for 


whole course of the work in the Simplon very intelligible 
for those who have already a general idea of some of its 
features. 


the Saccardo system, drawings are given of the different 
plants, including that at Pracchia—Florence-Bologna 
line—the motive power being an old locomotive originally, 
as at the St. Gotthard. Calculations and graphic diagrams 
are given of volume and velocity of air currents under 
varying influences. 


the Simplon with the second tunnel as 5500 lire. 
This work on tunnelling is so practical and thorough 
in each of the departments of engineering which it 


and mechanical. 


Steam Turbine Engineering, By T. Stevens, E.M., 
M.1.E.E. 
street, Paternoster-square, and 64, 65, Fifth-avenue, New 
York. 1906. 

Tuis treatise is written with the object of dealing with 

what the authors state is a distinct field not hitherto 

covered by other books published on this subject—that 
is, the matter is considered from the standpoint of the 
purchaser and the user. The theory and the design of 
turbines are, therefore, only considered in a superficial 
manner, and the book is principally concerned with 


questions of steam consumption, first cost and main- 


have means of making a comparison. Information is 
also given in respect of accessories—in fact, they are 
treated with the most minute detail. Finally, nearly all 


tabtlar form down to the smallest detail,so far as the 
authors have been able to obtain it. 

In the preface the authors give a list of the designers, 
manufacturers and users who have rendered them assist- 
ance, and this list includes nearly everyone who at the 
present moment is dealing with the subject of turbines. 
he labour of codifying and tabulating the information 
thus received must have been enormous, and we think 
that the authors might have omitted a large portion of 
the facts they publish, which, in many cases, are only of 
temporary interest, or even only of value to the actual 
user of the particular plant described. Had this been 
done, the book could have been reduced considerably in 
dimensions. As a book of reference it will be found of 
great value; for instance, as regards the steam economy 
of turbines, the authors have collected together and 
codified nearly all the information which has been pub- 


The Segala percussive drill, used in the | 


The sheets that follow give drawings of air compressors | 
with horizontal cylinders (Colladon system), and all the | 


The huge plants for power, for transport, and for | 


reasons of space, have been dealt with in anything less | 
than a special work of this description, which renders the | 


As several of the tunnels dealt with are ventilated on | 


The cost per lineal metre of tunnel | 
in various enterprises is given in the comparative tables | 
of the work as :—Fréjus, 5500 lire; Gotthard, 4500 lire ; | 
Arlberg, 4650 lire; and the presumed cost of completing | 


involves that it should be valuable to engineers, both civil | 


A.M. Inst. C.E., A.M.I.E.E. and H. M. Hosart, B.Sc., | 
London: Whittaker and Co., 2, White Hart- 


tenance, not only of steam turbines, but also of recipro- | 
cating—or piston—steam engines, so that the user may | 


the large turbine installations at present existing are | 
described, and information respecting them is given in a | 


| What the authors mean is in reality what is known as the 
“efficiency ratio.” It is a pity that so recent a book 
should not have used a term accepted by the Institution 
of Civil Engineers. In Chapter IV. the Parsons turbine 
is considered, and is followed in subsequent chapters by 
the Curtis, the Rateau, the Riedler-Stumpf, the A. E.G. 
turbine, and others. In each case very full particulars 
are given as to the sizes manufactured, together with full 
particulars as to speeds, steam consumption, &c. In all 
cases the steam consumption is quoted as so many 
Ibs. or kilos. of steam per kilowatt-hour, but no hint 
| is given that these figures do not form a true comparison, 
especially in the case of superheated steam, owing to the 
greater amount of heat necessary to produce superheated 
steam. Hence the lengthy considerations showing the 
effect of the use of superheated steam on the consump- 
tion are inaccurate. In Chapter XV. typical results as to 
| steam economy in modern piston engines are given, 
obtained from four representative firms of piston engine 
| builders in England. The results are exhibited graphic- 
| ally, and we would point out that in one case—Fig. 240— 
| the information is manifestly wrong, since the steam 
|consumption in kilos. per kilowatt-hour plots as a 
straight line instead of in a curve of hyperbolic shape. 
|The effect of varying the load, the pressure of 
| admission, the vacuum and the superheat are all dealt 
| with, but, as previously mentioned in the case of turbines, 
| the conclusions arrived at as regards the effect of super- 
| heat are erroneous from not having taken into account 
| the additional heat required. In the next chapter the 
| same process is gone through in connection with turbines, 
| and finally the two kinds of engines are compared as 
| regards economy. This portion of the book is original, 
| and the result of the comparison is very interesting, and 
| it appears that when the vacuum is restricted to 26in. 
| the piston engine is more economical, except at full load 
| and for large powers (3000 kilowatts). When, however, 
| the vacuum is improved to 28in., the turbine has the 
| advantage when the power is over 1000 kilowatts—in 
| many cases very materially so. It must be pointed out, 
| however, that the consumption of the turbine in this 
| comparison is based on that of the Parsons turbine. 
After giving some particulars of condensers, air-pumps, 
| foundations, and buildings, several examples of steam 
| turbine plants are described in Chapter XXII. Detailed 
| plans and sections, as well as photographic reproductions, 
of many of the details are given. The information is 
given in a tabular form, the headings of which include 
| every item in a power station, down to the very smallest 
| detail. There are nearly six hundred headings, and, as 
| twelve power stations are dealt with, some idea can be 
formed of the labour involved in the compilation of this 
extended table. The authors have evidently found 
great difficulty in obtaining all the information they 
desired, as a great portion of the table is in blank. The 
last chapter in the book deals with the use of the turbine 
for marine purposes, and is principally a collection from 
various sources, of the particulars of the sixty-six vessels 
which, up to the present, have been fitted with turbines. 
There is an excellent bibliography on the subject of steam 
turbine engineering, which ought to prove useful. Finally, 
| there is an appendix giving equivalent consumptions 
per kilowatt-hour per electrical horse-power hour and 
I.H.P. hour, reprinted from “ Power.” The first two pages 
of this table would have been better omitted, as they 
| give consumptions which are not only practically, but 
| theoretically, unattainable. 





| SHORT NOTICES. 

Engineering Standards Committee: Standard Specification 
| for Structural Steel for Bridges and General Building 
| Construction. London: Crosby Lockwood and Son, 7, 
| Stationers’ Hall-court, E.C. Price 2s. 6d.—The Sectional 
| Committee on Bridges and General Building Construction, 
| which was appointed by the Main Committee of the 
Engineering Standards Committee on July 19th, 1901, have 
just issued their standard specification. The report com- 
| mences by giving the limitations of sulphur and phosphorus 
| allowed in steel for structural purposes. A description of the 
| mechanical tests required then follows. In the appendix 
| the different forms of standard tensile test pieces are given. 
| The report, although probably one of the most important yet 
issued, is also one of the shortest. 

Electricity Meters: Their Construction and Management. 
By C. H. W. Gerhardi, A.I.E.E. London: The Electrician 
| Publishing Company, Limited, Salisbury-court, Fleet-street. 
| Price 9s. net.—Electricity meters of all descriptions are 
illustrated and described in this book. These are, however, 
limited to those that are actually in use, or have recently 
been introduced. The volume is divided up into fifteen 
chapters, the first few dealing with alternating-current 
meters, continuous-current meters, meters suitable for both 
alternating and continuous current, prepayment meters, 
double tariff meters, and maximum demand indicators. The 
other chapters are also interesting, as well as instructive, 
and the numerous diagrams and engravings enhance the 
value of the book. 

The Naval Pocket-book. By Geoffrey S. Laird Clowes. 
London: W. Thacker and Co., 2, Creed-lane, E.C. Price 
7s. 6d. net.—This is the eleventh year of publication of ‘‘ The 
Naval Pocket-book,’’ and owing to the death of the founder, 
Sir Wm. Laird Clowes, this edition has been edited by his 
son. Apparently no change has been made in thearrangement 
of the book; in fact, none was necessary. Additions and 
revision have naturally been made, and about twenty new 
plans of ships have been included. It is unnecessary to enter 
into the contents of the book—they are well known. All the 





lished from time to time in the various engineering jour- 
nals and periodicals. 

In the introductory chapter prices and weights of tur- 
bines and their accessories are given, and some compari- 
sons are made with reciprocating sets. The next chapter 
deals with nomenclature and units of measurement. | 
Chapter III. gives a short description of the De Laval | 
turbine, and many curves are published relating to what | 
the authors call the “efficiency” of the turbine. In | 
other parts of the book—at page 242, for instance —this 
is called the “ total efficiency,” and again later on and in 








many places it is called the “ thermodynamic efficiency.” 


information is given concisely, and the complete index 
renders the material readily accessible. 

Electric Power Transmission. By Louis Pell, Ph.D. 
Fourth edition. London: Archibald Constable and Co., 
Limited, 16, James’-street, Haymarket. Price 16s. net.— 
The fact that this book has now reached the fourth edition is 
sufficient evidence that it has been well received by engineers. 
There is little to say about this edition. It appears to be 
very similar to the previous one, and little matter has been 
added. It is an interesting and very practical work, and will, 
therefore, be welcomed by practical engineers. The descrip- 
tions and illustrations throughout the book are clear and 
concise, 
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BRITISH FIRE APPLIANCES. 
Ho; ¥.* 


As in ordinary motor car work, so in fire engineering, 
petrol for propelling purposes is making itself felt, and 
the same form of power is used for driving the pumps. 


Transmission is by means of a leather-faced cone 
clutch, actuated by pedals through a universal shaft to an 
aluminium gear-box suspended between the side frames. 
The gears give three speeds forward and one reverse, and 
the shafts are furnished with ball-bearings throughout. The 
differential shaft has bearings at each end, these being 

















Fig. 19—MERRYWEATHER’S MOTOR FIRE ENGINE 


It is even urged that the upkeep of a petrol engine of a 
given power is less than that of a steam engine of the 
same size. Ata meeting of the London County Council 
held in January last it was decided to invite tenders for 
petrol-driven motor fire engines from selected firms, the 
Council having been advised “that petrol-driven motor 
traction has now reached a stage at which at which it 
may properly be tried in connection with the fire engines 
of the brigade, and that it should prove the more econo- 
mical system as regards maintenance.” Sydney has 
already a petrol fire engine at work, and Glasgow, Aber- 
deen, and Melbourne shortly will have, if they have not 
already when these lines appear in print. One of the 
foremost claims made for the petrol fire engine are that 
it can start off as soon as a call comes, and travel at high 
speed to its destination, where it is only necessary to take 
water in order to get jets to work. 

Figs. 19 and 24 show the general arrangement of a 
petro! fire engine as constructed by Messrs. Merry- 
weather. Its overall dimensions are 14ft. 6in. long, 
6ft. Gin. wide, and 5ft. 6in. high. A feature about its 
suspension arrangements is the sliding spring brackets 
on the frame, which are said to diminish road shocks and 
to render travelling very comfortable for those on the 
machine. Specially strong artillery wheels, with gun- 
metal hubs, steel rims, and solid rubber tires are used. 
All the wheels are 3ft. in diameter, those in front being 
fitted with single 4in. tires, and those in the rear with 
twin 3}in. tires. The wheel gauge is 4ft.8}in., and the 
wheel base 9it. 6in. Steering is brought about by an 
inclined pillar and hand-wheel. 

The motor has four cylinders, and develops from 40 to 
50 horse-power. Circulation of the cooling water is 
maintained by a centrifugal pump driven by spar gear. 
A tube and gilled radiator, with a chain-driven fan 
behind it, is fitted in front of the engine. The carburetter 
is of the automatic float-feed type. The throttle and 
ignition are controlled by levers on a quadrant on the 
steering column. 


bolted to the frames, and is fitted with sprocket wheels, | 
| of special type is provided, the inside end of the hose 
! being connected to the central spindle of the hose reel, 


from which the drive is transmitted to the road wheels 
by means of steel roller chains. 





| to adopt the explosion engine. 
| to be sent out is shown in Fig. 19. 
| marked “ Metropolitan Fire Brigade,” which would make 
| it appear to belong to London were not this word of 
| explanation 
| similar engine, though smaller than that for Sydney, 
| This was supplied to Lord Rcthschild. eit 


| is shown in Fig. 22. 
| constructed for the Finchley District Council. 
| wonderfully complete, carrying as it does a 250-gallon 


| with a capacity of 60 gallons. 
| of chemical hose, and 1000{t. of canvas hose for the 
| pumps. 
| go fully into the question of fire-escapes, so that we will 





| lead or glass bottle containing acid. 


| inside the cylinder. 


through a spur wheel, the pinion being driven direct from 
the engine shaft through the gear box. A clutch is fitted 
for putting it in or out of gear. The capacity of the 
pump is 450 gallons per minute, and jets can be thrown 
at a pressure of 1001b. to 13801b. per square inch. 

This engine is capable of travelling when fully loaded 
at speeds up to 30 miles per hour. One of the brakes js 
of the ordinary band type, and is fitted to the counter. 
shaft and actuated by foot lever controlled by the driver, 
There are also two brakes of the internal expanding type 
acting inside drums bolted to the rear wheels and 
actuated by a side lever. A sprag is also fitted, and pro- 
vided with a flexible wire release worked from the driver's 
seat. 

It would appearas though the internal combustion engine 
were destined to come more and more to the fore. Where 
it has been used up to now it has apparently answered its 
purpose admirably. Sydney is a go-ahead town as 
regards its fire appliances, and we find it among the first 
A view of the first engine 
As will be seen, it is 


inserted. Fig. 20 shows another very 


Another striking example of the petrol engine vehicle 
This shows a combination machine 
It is 


pump, a 50ft. sliding escape, and a chemical cylinder 
It moreover carries 10ft. 


We propose later on in this series of articles to 


not discuss the present example; but we may well say a 
few words regarding the chemical cylinder. F 
Chemical engines, as they are called, have been found 
to be most efficacious in dealing with outbreaks of fire in 
their initial stages. They consist of copper cylinders 
containing water which has bi-carbonate of soda dissolved 
in it. Arranged so as to project into the cylinder is a 
When it is desired 
to use the cylinder, the lead capsule is pierced by means 
of a screw and point, or the glass bottle broken, and the 
acid finds its way to the carbonate of soda. Immediately 
carbonic acid gas is generated, and pressure is created 
A rotary stirrer working from the 
outside is provided, so that the mixture can be agitated 
and the complete chemical action assisted. A hose reel 














Fiz. 20—MERRYWEATHER’S MOTOR FIRE ENGINE 


The centre of the frame is occupied by a large box, | 
In fact, the arrangements are prac- which contains 1000ft. of hose, standpipes, and other | cylinder. 


which is hollow, and, in its turn, connected to the copper 
The result of opening a valve is that the fluid 


tically the same in every way as is customary in ordinary | gear, and its top provides seats for the officer, driver, and | from the cylinder is forced by the pressure to the hose 
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Tre Excivern 


Ignition is by high tension magneto, 


motor car practice. 
The 


with a battery and coil for use as an alternative. 
petrol is carried in a tank under the driver’s seat. 
* No. 1V. appeare! August 1( th 








Fig. 21-MERRYWEATHER’S MOTOR CHEMICAL ENGINE 


firemen. ‘There is provision for the makers’ standard 
length of hose—1000ft. The fire pump, which has three 
barrels, is of what is known as the Hatfield type. 
| specially designed to run at high speed. 


It is | 
It is driven | 


Swain Sc 


reel and through all the hose. The nozzle has a shut-ofl 


+ valve at the end, so that it can be taken quite close to the 


The pressure is about 


fire and the spray then turned on. 
on the 


150 lb. per inch, and the fluid has a two-fold effect 
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flame, the first due to the water alone, and the other the petrol would have been scattered about and a worse | wheels. The length over all is 14ft. 6in., width 6ft. 4in., 


to the fact that as the water leaves the nozzle it gives up conflagration caused. length of wheel base 9ft., wheel gauge 5ft. 2in., height to 
into the air the carbonic acid dissolved in it. Our makers have been highly ingenious in combining | top of reel 6ft. The wheels . att. in diameter, with 


We are informed that some extraordinary things have | chemizal cylinders with other arrangements on fire | steel rims, and are shod with 84in, solid rubber tires. 














Fig. 22—-MERRYWEATHER’S COMBIFED MOTOR FIRE ENGINE, CHEMICAL CYLINDER, AND ESCAPE 


been _done with these chemical cylinders. On one | engines. We have already commented on the combina- The petrol motor is of the four-cylinder type, placed verti- 
occasion a quantity of petrol contained in an open | tion for Finchley. Another good example is afforded by cally between the frames under a brass bonnet in front 
vessel was set on fire. The flames reached to a great | Fig. 23, which shows a vehicle made for the Tottenham and i; of 24 to 30 horse-power. The cylinders are water- 
height, but on sending a jet of chemical fluid horizontally | Fire Brigade. Here it will be seen that a petrol engine cooled, a centrifugal pump driven off the fly-wheel of the 




















Fig. 23—MERRYWEATHER’S COMBINED MOTOR CHEMICAL ENGINE AND ESCAPE 


across the flame, the latter was prevented from rising | drives a vehicle containing a chemical cylinder, a 50{t.| motor being employed for circulation. A large finned 
above the jet, and, moreover, on the jet being further | escape, and a quantity of canvas hose to supplement | radiator is placed in front of engine, in connection with a 
depressed so as to play just over the top of the vessel, the | that carried by the fire engine. water tank in front of the dashboard. A high-speed fan is 
placed behind the radiators, and is driven by belt off the 
motor shaft. The ignition is in duplicate, high-tension 
magneto, and accumulator and trembler coil. The trans- 
mission is through a leather-faced coned clutch, actuated 
by foot pedal and universal joint to the gear box. This 
latter is of aluminium, suspended on the under frames by 
lugs. The gear is of the sliding type, giving three speeds 
forward and one reverse. On the top speed 30 miles per 
hour can, so it is said, be obtained on the level. The 
gear box also contains the bevel wheels driving on to the 
countershaft placed across the frames, and on this shaft 
is fitted a differential. At each end of the same shaft 
are fitted sprocket wheels, and roller chains transmit the 
motion to the chain rings, carried by brackets bolted to 
the spokes of the rear wheels. A band brake is fitted on 
| the countershaft, and is actuated by driver’s foot lever. 
| Drums are formed inside the chain ring brackets on the 
rear wheels, and internal expanding brakes act on these, 
being put into action by a hand lever at the driver’s side. 
The chemical cylinders are two in number, placed side 
by side between the frames at rear, and have each a 
capacity of 35 gallons. The hydraulic hose reel is 
carried by brackets over the cylinder. The hose box 
carries 1000ft. of hose for use with a steam fire engine 
or hydrants, and it also carries standpipes, spare charges 

| for cylinders, and full equipment. The box also forms 
fire was actually extinguished. Anyone with any Fig. 21 shows a double-cylinder motor chemical fire | seats for four firemen, driver, and officer, and there is a 
knowledge of petrol will realise the importance of having | engine. The frame of this machine is of channel steel, | footboard at the rear for two men. The ignition and 
at command an appliance which will bring this about. | strongly braced, mounted on horizontal steel springs at | throttle levers are placed on the steering column below 
To haye used water alone would have simply meant that | front and rear, wrought iron axles and artillery wood the hand wheel. 
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Fig. 24—MERRYWEATHER'S MOTOR FIRE ENGINE 
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BRITISH ASSOCIATION, YORK, 1906. 


THE second day’s proceedings in Section G were well sup- 
ported, and the President occupied the chair. The first paper 
was on * The Removal of Dust and Smoke from Chimney 
Gases,” together with a note on “The Supposed Elimi- 
nation of Sulphur Dioxide from Chimney Gases by 
treating the Fuel with Lime Water,” by S. H. Davies, 
and F. G. Fryer. The apparatus described was 
seen at work in the afternoon at Messrs. Rowntree and 
Co.’s works, where the boiler plant consists of five 
Lancashire boilers, 30ft. by 8ft. and one of 30ft. by 8ft. 6in., 
working at 1001b. pressure and fitted with Bennis 
sprinkling stokers and coal-feeding elevators. The flues 
are of the ordinary Lancashire type. McPhail and Simp- 
son's superheaters are fitted in the downtake of each 
boiler, raising the temperature of the steam to about 
520 deg. Fah. The economisers are of the “ Green” 
type, and consist of 600 tubes. The temperature of the 
feed water averages 250 deg. Fah., while that of the flue 
gases on leaving the economisers averages 320 deg. Fah. 
The average consumption of fuel amounts to 310 tons 
per week. It has been found necessary to install an 
induced draught fan 7ft. in diameter. It is placed at the 
base of the chimney; this is of brick, 6ft. in diameter at 
the bottom, 5ft. at the top, and 150ft. high. With this 
fan and chimney the suction on the main flue is about fin. 
water gauge when all the boilers are in use. ‘Ihe 
addition of this fan has practically doubled the draught 
at the fires. 

The only class of coal which can be obtained at an 
economical rate is a dusty pea slack from the South 
Yorkshire coalfields, having an average calorific value of 
12,500 B.T.U.’s and containing 10 per cent. of ash. Of 
this coal 40 per cent. consists of dust and fine smudge 
which will pass through a in. mesh. The average 
evaporation—under usual working conditions—in each of 
the smaller boilers is 975 gallons, and in the larger boiler 
1120 gallons per hour from and at 212deg. Fah. This 
high evaporation can only be secured by the combustion 
of approximately 321b. of coal per square foot of grate 
area. It represents 8°5 lb. of water per pound of coal, or, 
if due allowance be made for the work done on the super- 
heaters, 9°06 lb. of water per pound of coal from and at 
212deg. Fah., with low grade coal of 12,500 B.T.U.’s. 
Since the installation of a power gas plant, less than one- 
third of the steam generated has been used for power, the 
remainder being required for boiling, heating, &c. 

Working under these conditions, every effort has been 
made to reduce the amount of smoke generated, and for 
some time past no black smoke—in its technical signifi- 
cance—has been emitted. The special circumstances of 
a model factory, however, where entire freedom from dust 
is desirable, led the directorate to demand much more 
than this, and they determined to secure a smokeless 
exit from the chimney. With induced draught and a 
dusty fuel it will be seen that the problem resolved itself 
mainly into the removal of dust and grit, the relatively 
small amount of carbonaceous smoke being of secondary 
importance. With this object in view the flues were 
so arranged that the gases could travel in either direction 
through the economisers, and a brick chamber—87ft. long, 
14ft. 6in. wide, and 17{t. high—was built at the end oppo- 
site the existing fan and chimney, in which the gases could 
be washed. The gases were then drawn through a smoke 
washer by an 8ft. 6in. steam-driven induced draught fan, 
and delivered to a steel chimney of 7ft. diameter rising 
50ft. above the top of the washer. The fan is run at a 
sufficient speed to give about }in. water gauge in the 
main flue. 

The gases pass from the economiser chamber at a 
temperature of about 320 deg. Fah. and at a velocity of 
20ft. per second into the first section of the smoke 
washer—a space 14ft. 6in. long by 11ft. wide by 16ft. 

igh—where the velocity is reduced to 3°7ft. per second ; 

and they encounter a plentiful spray of hot water from 
the economisers at a temperature of 250 deg. Fah., as 
well as exhaust steam from the fan engine. Here most 
of the heavy grit is deposited. After passing over a 
bafile the gases come in contact with cold water from 
one or both of two sets of sprays in the second section. 
They impinge against wet walls and sweep down on toa 
floor covered with running water before passing under a 
second battle. At this point, if necessary, they can be 
drawn through a continuous sheet of water falling from 
the edge of the bafile. In the third section the gases 
are subjected to further chilling and washing by means 
of cold water sprays, and, if desired, the process can 
be repeated in the fourth section by sprays. The gas 
emerging under the last baftle can be washed by another 
sheet of water, and passes direct into the fan suction 
from the last section of the chamber, which contains a 
single nozzle. 

It has been found that the application of steam and 
hot water in the first section gives much betier results 
than the use of cold water sprays at this point. The cold 
water is best applied in the second and third sections. 
The application of sheets is an extravagant method of 
using water, and so long as the walls and floor are kept 
wet, and the sprays are under sufficient pressure, sheets 
may be dispensed with. With gases leaving the econo- 
miser at 300 deg. to 350 deg. Fah. a favourable tempera- 
ture for the exit gases is 130 deg. to 135 deg. Fah., while 
the water running to waste has a temperature of 110 deg. 
to 115 deg. Fah. The minimum volume of water requisite 
todea] with 2,400,000 cubic feet of hot gases per hour is from 
7000 to 8000 gallons, distributed approximately as follows :— 

Gallons. 

Cold water, tippers 

ov Sprays... 
Hot water sprays ... 
Exhaust steam 

PRIMO so o2s) focs:lonas Sweet seen 
Less water vapour required to saturate exit gases 
at 130 deg. Fah.... ... 


Water running through settling tanks to waste, 
RE a” Seas, sees ade eee) es Sone foun. date 





Most of the sulphur acids present in the flue gases are 
dissolved in the wash water, but the gas passing to the 
fan is not entirely free from a slight acid spray, and it 
has been found advisable to inject a small quantity of 
dilute soda solution on to the fan blades, to neutralise 
continuously the sulphuric and sulphurous acids, and so 
protect the metal from corrosion. 

The whole of the grit and dust, and practically the 
whole of the smoke and the sulphur acids, are removed 
in the smoke washer. The amount of grit collected is 
about 1600 lb. per twenty-four hours—calculated on the 
dry substance—equivalent to 1°5 per cent. of the coal 
burnt. The gritis of a light porous nature ; it contains, 
on an average, 60 per cent. of combustible matter. 

The author added a note on the supposed elimination 
of sulphur dioxide from chimney gases by treating the 
fuel with lime-water. In this he stated that a milk of 
lime containing 20 per cent. of slaked lime was prepared 
and 31b. of the liquor carefully distributed over every 
100 lb. of fuel. 

The limed coal was fed into the furnace for at least 
two hours before any gas analyses were made. The gas 
was taken from the boiler flues at the “ downtake,” and 
was tested. 

The variation in the amount of sulphur acids was found 
to bear no relation to the application of lime-water, 
which, in fact, used within practicable limits, has no effect 
on the emission of sulphur acids. The paper was 
regarded as opportune and valuable ; the only exception 
taken to it was the expense the treatment would entail 
when water was costly. 

Sir John Wolfe Barry dealt with “ Standardisation in 
British Engineering Practice.” He traced the history 
and’ progress of the Engineering Standards Committee, 
mentioned the various bodies that had been approached, 
and the constitution and method of procedure of the 
sectional Committees and the main Committee. With 
regard to work already done, he said :— 


The Committee have laid down sixteen sizes of equal angles, 
thirty of unequal angles, twenty of bulb angles, six of bulb tees, 
seven of bulb plates, eight of Z bars, twenty-seven of channels, 
thirty of beams, and twenty of tees. Besides the above there 
are, advancing by 5lb. at a time, nine sizes of bull-headed rails 
from 60 lb. to 100 Ib. per yard, seventeen sizes of flat-bottomed rails 
from 201b. to 100 lb. per yard, and five sizes of tramway rails from 
90 lb. to 110 1b. per yard, with their corresponding sections having 
a wider groove for use on curves. 

When the Committee commenced its labours it was not their 
intention to deal with the standardisation of material, but it soon 
became evident that assistance of a very real character could be 
rendered to the manufacturers of this country if high-class stan- 
dard specifications were issued, covering the materials more 
generally used in engineering. 

The advantages accruing from the work accomplished are now 
so familiar that we hardly realise their extent, and may be 
tempted to minimise their value. 

It must, of course, be borne in mind that every advantage is 
accompanied in a lesser or greater degree by some disadvan- 
tage. For instance, should standardisation be pushed too far, it 
might in some instances stultify design or retard progress of inven- 
tion; but provided that it is clearly understood that special 
circumstances must exist which warrant special designs, and as 
long as standardisation is contined to broad principles, and the 
standards laid down are sufficiently numerous, the advantages 
must immeasurably outweigh the disadvantages. Exceptional 
cases may, no doubt, exist where the use of some particular form 
of angle or channel is justified, and where the expense entailed in 
cutting special rolls, and delay in manufacture by the consequent 
changing of rolls, is warranted ; but in the vast majority of cases 
an engineer can equally well use standard sizes without in any 
way cramping or impairing his design. In the case of steel 
standard sizes are also very valuable to trade, as they avoid the 
necessity of cutting new rolls, they can be rolled to stock, thus 
obviating any interruption in process of manufacture or delay in 
delivery. 

As a practical illustration the testimony of a large steel maker 
in Scotland may be cited, who admits that since the introduction 
of standard sizes his firm has been able to break up some hundreds 
of tons of rolls, and by no means the least advantage gained is 
that in his works the process of manufacture is now no longer so 
constantly interrupted as it used to be, due to the frequent 
changing of the rolls to produce in smaller quantities the many 
special sizes asked for, without any corresponding advantage to 
the consumer. 

A further striking illustration of the advantages of standardisa- 
tion occurred in connection with the construction of the tramways 
of a large Midland city. An order for the rails—to be made in 
conformity with the British standard specification—was, in the 
first instance, placed with a continental firm. From want of 
expedition and punctuality in making deliveries, and from failure 
to comply with the stipulated tests, &c., the Corporation and their 
contractors were placed in a position of considerable difficulty by 
the constructional work being brought to a standstill. This caused 
them to approach a British firm, who, having the ‘‘standard ” rolls 
already cut, undertook to make a delivery within a few days, with 
the result that the continental order was cancelled and transferred 
to the British firm. 

Altogether orders have already been reccived for nearly 100,000 
tons of these standard rails, probably representing a value of over 
half a million of money. Practically all the British firms of tram- 
way rail makers are now equipped with sets of rolls for the 
standard sections, and they are thus enabled to deliver such rails 
at very short notice, instead of the general experience heretofore 
of having to spend several weeks in the preparation of new rolls. 
This is not only a great advantage to the purchaser, but also a 
considerable saving in expenditure to the maker, as the cutting of 
a set of rolls usually costs about £200. 

With a view of introducing standardisation in its most efficient 
and stable form, the Committee have decided to establish at the 
National Physical Laboratory at Bushy a series of gauges and 
templates to which all the templates throughout the country can 
be referred, and from time to time checked. It is confidently 
hoped that by establishing a mechanical high court of appeal 
unification and accuracy may be promoted throughout the 
country. The author predicted that the future effect of the 
movement would be greatly to the benefit of the nation. 


Owing to pressure of business the desirability of a brief 
discussion was urged. Some referred to drawbacks from 
want of standardisation, others to the advantages of 
standardisation ; many examples were cited. A valuable 
office of this committee was recognised in bringing 
together the consulting engineer, the manufacturer, and 
the consumer. It was urged that foreign experts should 
be questioned also. Some said that in this country 
standard plant was not much used, but the author 
thought the country was to be congratulated on the pro- 
gress of the movement, which, he considered, would be the 
means of maintaining our commercial position. 

The next paper was by Mr. W. Rosenhain, on “ The 





Deformation and Fracture of Iron and Steel.” The 
author began with a rapid outline of the microscopic 
phenomena of plastic strain, and brought forward some 
further evidence in support of the theoretical views 
advanced by Dr. Ewing in his Presidential Address 
Several special points in connection with slip bands 
having been dealt with, the author described his method 
of studying metallic fractures by means of transverse 
sections, the accuracy of such sections being secured by 
first embedding the specimen in electro-deposited copper 
and then cutting through the compound mass. Sections 
of various types of fractures were shown, and the general 
conclusion arrived at that in mild steel, fractures occur. 
ring after considerable plastic. deformation pass indif. 
ferently through both ferrite and pearlite areas, while 
fractures due to shock, or otherwise occurring without 
much distortion of the metal, pass almost exclusively 
through ferrite areas. In conclusion, the author showed 
how his method could be used to study the mode of 
action of cutting tools. The paper was illustrated by 
interesting slides, and was very well received. Both the 
President and Mr. Stead complimented the author on the 
work and methods, whilst Sir William White congratu- 
lated him on his appointment to the National Physical 
Laboratory. 

Mr. J. E. Stead followed with a paper on “ Segregation 
in Steel Ingots, and its Effect in Modifying the Mechan- 
ical Properties of Steel.” In it he assembled the facts 
and conclusions deduced from experimental researches 
extending over a period of many years. The crucial 
points were illustrated by appropriate slides. He ex. 
plained how the part of an ingot that cooled first was 
purest, and that segregation consists in the transport of 
impure matter mostly towards the upper central axis 
of the ingot—‘ major segregation”—but also in the 
cavities—“ minor segregation”—such as_ blow-holes, 
whilst some may even remain by entanglement amongst 
the crystals already formed, particularly at the junctions 
of the larger primary crystals. Of the elements, carbon, 
phosphorus, and sulphur, the segregation ratios are as 
1:1°4:2—sulphur segregating most, carbon least. Gases 
and blow-holes assist segregation; gases, in fact, squeeze 
out the fluid matter into the blow-holes. The addition of 
aluminium and silicon arrests the formation of gases 
and blow-holes and, so reduces segregation. Fluid 
compression applied soon enough to prevent the forma- 
tion of blow-holes, the author thought, should have the 
same effect. A notable fact is that phosphorised iron 
will not as readily hold carbon in solid solution as iron 
without or with less phosphorus. 

With regard to the effect of segregation in the 
mechanical properties of steel, thirty years of study have 
led the author to conclude that when a steel bar or a wire 
contains brittle segregated portions, these determine the 
tensile strength. If used for rifle barrels such flaws may 
eause the drills to deviate when boring. Rails from 
segregated portions of ingots break more readily under 
the falling weight than the rails from the other parts of 
ingots; again, segregated plates are more liable to split. 
But steel unsound from piping or slag inclusion must 
not be confused with segregated steel. The latter may 
prove bad, the former is inherently bad. Taking the 
rails used on British railways, it is suggested that one 
rail in five is segregated, and the average number of rails 
which break is about one in 20,000 per annum, and 
that one in six of these is segregated; hence, only one 
segregated rail out of 120,000 breaks in the year. The 
author is of opinion that unsoundness without segregation 
will equally lead to premature failure. Finally, he asserts 
that fluid compression is the only reliable method of pro- 
ducing perfectly sound material, but much advantage can 
be obtained by the judicious use of either aluminium or 
silicon. 

The President, Sir William White, Dr. Carpenter, and 
Mr. Rosenhain expressed their views on the matter, which 
were favourable to those of the author. 

The next paper, on “ Structural Changes in Nickel Wire 
at High Temperatures,” was by Dr. H. C. H. Carpenter. 
The research has been carried out to investigate a 
fundamental change in the mechanical properties of 
nickel wire used as the heating coil of an electrically 
heated porcelain tube furnace. The wire contained 
98°60 per cent. nickel, 1°22 per cent. iron, 0°16 per cent. 
manganese, and a trace of cobalt. Some dissolved gas or 
gases were also present. The diameter of the wire was 
i; of aninch. ‘The ultimate tensile stress was 35:2 tons 
per square inch, with a percentage elongation of 34°4 on 
33in. and a percentage reduction of area of about 70. 
The resistivity at 0 deg. Cent. was 9°2 microhms-cm. 
In actual use the wire carries 20 ampéres at 50 volts 
pressure, and a temperature of 1200 deg. to 1300 deg. Cent. 
can be obtained in the tube. With care the life of such 
a furnace is usually three or even more months. But 
sooner or later it breaks down. The wire is then usually 
found to be so brittle that it can be snapped between the 
fingers. Occasionally it is still tough, but has become 
perfectly fibrous. These changes of mechanical properties 
are accompanied by structural changes which have been 
studied with the microscope. They are the result of the 
combined influence of heat and electricity, and are not 
produced by either of these agencies singly. It appears 
that the changes are due mainly to two effects, viz., 
recrystallisation and the penetration of gases, which are 
themselves the result of heat and electricity on the metal. 
The frequent association of brittleness with gross crystal- 
lisation has long been known. But the evolution of 
dissolved or combined gas or gases from nickel and their 
mode of penetration through an eventual exit from it by 
means of cracks between the gross crystals are, it is 
thought, described here for the first time. The paper was 
illustrated by slides. : 

The last paper on the second day was on “ A Magnetic 
Indicator of Temperature for Hardening Steel,” by Mr. 
William Taylor. The author described experiments with 
a magnetic induction balance used for ascertaining the 
critical temperature in the heating of steel for hardening. 
Also a simple magnetic attachment to a muffle furnace 
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used for giving an audible signal when the steel heated in 
the muffle has reached its critical temperature. He took 
advantage of the change of magnetic permeability at the 
critical point; when the steel attains this temperature it 
becomes non-magnetic and the sound in the telephone 
ceases abruptly ; the steel is then quenched and hardened. 
The hardening in all cases investigated had been excel- 
jent, and not a single piece had been lost by cracking in 
the hardening. 

Section G did not meet on the Saturday, and on the 
Monday the sectional president again took the chair. The 
first paper was on “ The New Engineering Laboratories, 
Edinburgh University, and their Equipment,” by Professor 
tT, Hudson Beare. The author described the block of 
buildings completed in the early part of the present year 
for the Engineering School of Edinburgh University, and 
gave details of their equipment. The building is 
f’-shaped. In the head of the T, on the ground 
floor, are provided large laboratories for the test- 
ing of materials, and for hydraulics. The first floor is 
devoted mainly to a laboratory for experimental work 
which does not require heavy machinery. On this floor 
there are also a small lecture-room, the departmental 
library, and the private rooms for the staff. The main 
lecture theatre will seat about 120 students, and on the 
lecturer's table are all the needful appliances for experi- 
mental demonstrations, there being steam, gas, and 
electrical connections. The drawing-office is a fine room, 
about 45ft. square, lit entirely from the north and east, 
the roof being of the saw-tooth pattern, the floor space 
giving room for about sixty independent drawing tables. 
Special rooms have also been set aside for blue print 
work and photography. The workshop, and laboratory con- 
tain examples of all the ordinary machine tools, gas engines 
steam engines, and other plant for experimental research 
in connection with thermodynamics. The building is 
heated by hot water and by steam; an independent 
boiler-house has been constructed for this purpose, with 
two large boilers. The testing laboratory now contains a 
100-ton Buckton machine, with the necessary electric 
motor, pump, and accumulator; a 60,000 lb. Riehle 
machine; an Amsler 100-ton machine, specially designed 
for compression and bending work; and a complete in- 
stallation for the testing of cements, mortars, &c. In 
connection with the hydraulic laboratory a water tower 
has been constructed at the south-east corner of the 
building; at the top of this tower is a large cast iron 
tank, holding about 10,000 gallons, and giving a head of 
65ft. above the floor-level of the laboratory. The floor of 
the laboratory is on two different levels; on the upper 
level are placed the various turbines, water wheels, and 
other hydraulic machines, on which experimental investi- 
gations will be carried out. The hydraulic equipment 
includes a Venturi meter and other forms of meters, and 
a considerable amount of other apparatus for experi- 
mental work. The paper was illustrated by a consider- 
able number of lantern views; and Prof. Unwin and Mr. 
Hawksley both spoke in favour of the new laboratories. 

This was followed by a paper on “Glow Lamps and the 
Grading of Voltages,” by Sir William Preece, who 
reviewed the position of the glow lamp during the 
twenty-five years since the last meeting of the British 
Association in York. He explained various electrical 
terms, the character of light, and the unit for light; 
passing on to the efliciency of the carbon filament, show- 
ing by a curve the relationship of watts and volts to 
candle-power. He approved of testing lamps at a con- 
stant voltage, until the candle-power has fallen to a given 
percentage of the standard value. He also pointed out 
that the use of a purer carbon obtained by treatment in 
the electrical furnace, which behaves much like a metal, 
will tend to maintain the pre-eminence of the carbon 
filament now being so vigorously assailed. Of the two 
standard pressures for working, he regarded 110 volts 
as preferable to 220 volts, as matters are at present, 
and illustrated the relation of pressure to candle- 
power and life, and also the life-test by diagrams. 
He explained that the useful life was the number 
of hours it takes for the candle-power to fall 20 per 
cent. from its standard intensity, and how this was 
indicated by the blackening of the glass. He considers 
varying voltage the most fatal condition for lamps, 
affecting not alone the life, but also the efficiency and 
candle-power. Yet out of 472 systems in this country 
only eleven adopt the standard, 110 volts, and eighty-two 
220 volts, and a diagram showed how 512,516 kilowatts 
are distributed over this country to supply electrical 
energy for lighting only, and how indifferently they 
comply with standardisation. He deplored the irregu- 
larity of British lamps. They compared badly with 
American lamps, both in candle-power and efficiency. 
This he attributed to the looseness of the standard 
adopted in this country, which allowed 10 per cent. 
margin on either side; consequently lamps may be made 
of any voltage within such limits. What was required 
was better grading of voltages in the lamp, and enforced 
Similar grading of our networks into zones of pressure. 
For testing purposes there should be central well equipped 
lamp-testing laboratories established on a commercial 
basis, furnished with secondary standards from the 
National Physical Laboratory, who would periodically 
Compare and certify their accuracy. He mentioned the 
Nernst, the Osmium, the Tantalum, the Zirconium, and 
the Mercury lamps, all of foreign origin, and hoped the 
paper would awaken sufficient interest to place the 
British industry on a. more healthy basis. Professor 
Sylvanus Thompson spoke on the influence of temperature 
on light-emitting properties of the material-used in lamp 
making, and showed how well the new metal filaments 
behaved, and, consequently, seriously threatened the 
carbon filament. Colonel Crompton differed from the 
Professor in his views on the relation of temperature to 
light remission. Mr. Hammond thought that if com- 
pulsory marking resulted from the paper, a good point 
ad been achieved. Mr. Leon Gaster showed some new 
110-volt metal filament lamps, advocated putting the 


gested the formation of a committee representing all 
methods of lighting to conduct an unbiassed investiga- 
tion. He recognised a great value in standardisation 
in guarding against inferior lamps coming on the market, 
Mr. Patterson also spoke, and the author replied. 

Sir W. Preece then took the chair. The next paper 
dealt with “ The Advent of Single-phase Electric Traction.” 
The author, Mr. C. F. Jenkin, called attention to the 
rapid advance of electric traction on railways, pointed 
out its advantages, and described briefly the system on 
which it should be carried out. He contends that the 
real advantage of electrification is that it will make a 
line pay better. It will provide a faster, more frequent, 
and more comfortable service for the public, and conse- 
quently will attract a much larger traftic. It will provide 
means by which this increased traffic can be carried 
where this cannot be done by steam. Further, it will 
enable new methods of handling the traffic to be adopted, 
such as extending the railway service on to the tram 
lines, providing an express service to every suburban 
station instead of stopping trains, and developing the 
traffic on branch lines on an economical basis. Examples 
of these methods are described in the paper. ‘The 
author pleads for a relaxation of the extravagant pre- 
cautions now demanded for the public safety, and points 
out that these result in far more lives being lost in the 
crowded slums than are saved by the avoidance of rare 
accidents. The merits of the two alternative systems— 
alternating current transmission, continuous current 
distribution with low-tension third rail; and alternating 
current transmission with high-tension trolley wire—were 
discussed, and the great advantages of the latter were 
pointed out, together with the superiority of single-phase 
over three-phase. The equipment of a single-phase line 
was then described. In conclusion the author urged the 
railway companies to proceed with trial lines, in order to 
convince themselves of the advantages and possibilities 
of the single-phase system. 

Colonel Crompton was doubtful of the appropriateness 
of high voltages in the streets, and as to the system 
paying for 40 or 50-mile runs without stopping. 

Sir W. Preece regarded the London metropolitan systems 
as obsolete, and welcomed the author's single-phase 
system. 

The author remarked that lower voltages could be 
used in the streets. 

In the final paper of the day, on “A General Supply of 
Gas for Heat, Light, and Power Purposes,” Mr. A. J. 
Martin traced the progress of the utilisation of gas from 
the days of Murdock onwards, with some collateral com- 
parisons with electricity, and remarked that at ordinary 
prices gas was cheaper than electricity, and so would 
generally be adopted for workshop use if an adequate 
supply were at hand; moreover, for heating purposes gas 
was by far the more economical. He, therefore, urged 
the appropriateness of converting coal into gas at the 
coalfields, and distributing it to the great centres in 
mains. This would result in a better utilisation of our 
coal supplies, and might even lead to the establishment 
of manufacturing plants in rural districts, and solve, or 
at least alleviate, the congestion in our overcrowded 
manufacturing towns. Compressed gas, too, might well 
be used for motor vehicles. 

Mr. Martin was thanked, and the session rose. In the 
afternoon the section visited Cargo Fleet Ironworks. 

On the fourth day of meeting Professor Ewing, the 
president, again took the chair, and the proceedings 
opened with an account of “ Experiments Illustrating the 
Balancing of Engines,” by Professor W. E. Dalby. 


General ideas relating to the forces required to produce accele- 
ration and the consequent reaction on the framework were first 
considered and illustrated by means of an oscillating spring sup- 
ported on a spring balance. The spring balance, of course, simply 
gave the weight supported by the spring when the spring was at 
rest, but when woilinting it measured the reaction on the frame- 
work due to the acceleration of the spring. 

The movement of a piston was likened to the movement of a 
mass supported by a spring, and it was shown that its exact motion 
could be expressed in a Fourier series, the first and most important 
term of which corresponded exactly with the motion of the spring. 
The other terms corresponded to the spring when moving twice, 
three times, four times, &c., as fast, and supporting different 
weights. 

Lantern slides were then shown, giving the actual value of the 
forces in the case of an engine of about 1000 horse-power ; and it 
was next pointed out that these forces could never be eliminated, 
and therefore produced, or tended to produce, oscillation on the 
frame of the engine. These oscillations could be prevented by 
arranging other masses on the framework, so that the forces 
required to accelerate them form, with the forces corresponding to 
the reciprocating masses, a system of forces in equilibrium. The 
larger problem, however, is to so arrange the actual working parts 
of the engine or machine that the reaction on the frame due to 
their several accelerations form a system of forces in equilibrium 
amongst themselves. An experiment illustrated the action of 
these forces on the frame in the case of a model with a single line 
of parts. When the cranks were together, an arrangement which 
is sometimes adopted in gas engine design, the vibration was 
extreme ; when they were put at 180 deg., the vibration was nil at 
all speeds, and this notwithstanding the fact that the connecting- 
rods were made as short as ible relatively to the cranks. 

When the masses are in different planes they give rise to centri- 
fugal couples, and introduce a second condition in balancing, this 
condition being that not only must the forces be in equilibrium 
amongst themselves, but also that the couples acting on the frame 
must also be in equilibrium amongst themselves. This was illus- 
trated by a mated supported on a.pair of rollers, which was first 
driven unbalanced and the oscillations exhibited. The recipro- 
cating parts were then completely balanced by the addition of 
reciprocating masses, as in current locomotive practice, and at 
pec mv speeds all trace of vibration disappeared. But as the 
speed increased the part of the balanced weight used to balance 
the reciprocating masses, being unbalanced in the vertical plane, 
gave rise to a force -sufficiently- great to lift the model- bodily. off 
the rollers, showing, therefore, the necessity of the compromise, 
which is usually adopted on English railways, of balancing two- 
thirds only of the reci ——— 

It was then wet ar out, illustrated by the use of a four- 
crank model, that with the four-cylinder engine it was possible to 
so arrange the cranks and the masses of the pistons that balanc- 
ing in the horizontal direction could be carried out completely 
without at the same time introducing any unbalanced forces 


vertically. 
Slides were then shown giving the actual cause of this variation 





whole question of lighting on a scientific basis, and sug- 


of rail pressure on the rail in the case of an express passenger 
engine, 





The question of large balanced marine engines was then con- 
sidered, and illustrated by means of a model hanging from ; 
It was here shown by a series of experiments how sensitive the 
balance is, and how especially sensitive it is to the variation of the 
angles between the cranks. The model was balanced so that it ran 
quite quietly upon the suspended springs. An alteration in the 
angle between the middle pair of cranks of 10 deg. caused violent 
oscillation to be set up. The addition of a small mass to one of the 
lines of parts also caused the model to oscillate violently upon the 
springs. 

Slides were then shown, illustrating a section through the cylin- 
ders of the steamship Kaiser Wilhelm, showing the thickening of 
the pistons necessary to carry the system of balancing into effect. 

The system of equations which have to be solved in order to 
satisfy the first two terms of the Fournier series corresponding tc 
the motion of one of the pistons was then considered, and a general 
solution explained. It was shown that at least five cranks are 
necessary to complete the balance of an engine of the ordinary 
type, so far as the first two terms of the Fournier series is con- 
cerned, and that a very good balance could be obtained with four 
cranks, but that with less than four cranks complete balance was 
impracticable with engines arranged in the ordinary way. 


The President and Colonel Crompton spoke in praise of 
the paper, and regarded it as a pity that the London 
County Council had not consulted Prof. Dalby in connec- 
tion with their Greenwich station. 

“Recent Advances in Steam Turbines, Land and 
Marine,” were next considered by Mr. G. Gerald Stoney. 


In steam turbines used for driving alternators and dynamos for 
electric light and power, the advance during the last few years has 
been very rapid. Practically the whole of the great distribution 
of power development on the North-East Coast is now supplied 
from these steam turbines. They also supply the power for the 
electrification cf the underground railways of London, and on the 
Continent the great Paris stations, which will eventually have 
some eleven plants of 5000 kilowatts each, are adopting Parsons 
turbines. In this country the largest turbine stations are those at 
Neasden, Chelsea, and at Carville, near Newcastle-upon-Tyne, the 
latter having two turbines of 2000 kilowatts and two of 4000 kilo- 
watts, and four more of the larger size will shortly be added, 
making a total installed of 28,000 kilowatts, with an overload 
capacity of about 50,000 kilowatts for the peak load. The supply 
is three-phase at 6000 volts and 40 periods, and the 4000-kilowatt 
turbines take 15-4 1b. of steam per kilowatt-hour, with 200 Ib. 
boiler pressure, 150 deg. Fah. superheat and 28}in. vacuum, 
barometer 30in. i 

For the great power scheme proposed for the supply of London, 
turbines of 10,000 kilowatts have been designed with an overload 
capacity of 100 per cent., and it is confidently expected that with 
them a consumption of 13 Ib. per kilowatt-hour will be reached. 

During the last three or four years-a turbine blowing engine has 
been developed, chietiy for use in connection with blast furnaces. 
This engine consists of a turbine air compressor directly coupled 
to a steam turbine. A considerable number of these turbo 
blowers have been built for iron smelting, the usual size delivering 
about 20,000 cubic feet of free air per minute, against 10 lb. 
normal blast pressure when running at 3000 revolutions per minute, 
and a special by-pass valve is fitted on the steam turbine by open- 
ing which the speed can be raised to 3800 revolutions per minute, 
and the output of the plant increased by 50 to 60 per cent. at a 
moment’s notice. The blast pressure can thus be raised to 16 lb. 
or 17 1b., or at lower pressures a proportionately larger volume of 
air can be delivered, showing the great flexibility of the plant. 

Blast furnaces when blown by turbo blowers are found to be 
much less liable to develop ‘‘ hangings” or ‘‘ scaffolds,” and even 
when they do they are quite easily blown free by simply opening 
the by-pass valve. The weight of such a plant is only 25 tons, as 
compared with 140 tons for a reciprocating plant, a 5-ton overhead 
crane being large enough to deal with all lifts. As in the case of 
all turbine plants on land, only light foundations and no holding- 
down bolts are necessary. 

A turbo blower of a slightly different type to those we have just 
been considering has been constructed for dealing with large 
volumes at low pressures. These plants are arranged so that they 
can either be used for blowing or exhausting, and in several large 
ironworks in Scotland have replaced the blowers of the revolving 
drum type for dealing with the waste gases from the blast furnaces, 
and pumping them through the recovery plant. The usual capacity 
is about 30,000 cubic feet of gas per minute, and the suction or 
pressure about 1 lb. per square inch. 

A noteworthy point in connection with these machines when 
dealing with blast furnace gases is that, owing to the high velocity 
of the gas through the machine, they do not become clogged with 
tar and other matter. 

In 1894 Mr. Parsons took out a patent for the utilisation of the 
exhaust from a reciprocating engine by a steam turbine, and this 
was first put into practice in H.M. destroyer Velox in 1993, which 
had a pair of small reciprocating engines exhausting into the main 
turbines at cruising speeds, they being disconnected from the main 
turbines when it was desired to run at high speeds. 

Another instance is at Messrs. John Brown and Co.’s at Sheffield, 
where the exhaust from a blowing engine will shortly be utilised in 
a steam turbine and expanded from about atmospheric pressure to 
a vacuum of 27in. This will give an additional power of about 
316 kilowatts. 

Since, as is well known, the steam turbine, unlike the recipro- 
cating engine, can fully utilise the highest vacua, and can exhaust 
right down to the vacuum of the condenser, it is most important 
that this vacuum should be as high as possible. By the help of 
a ‘‘vacuum augmenter,” with even as high rates of condensation 
as 11 lb. to 14 1b. per square foot, the temperature due to the 
vacuum is not more than 4 deg. to 6 deg. Fah. above that of the 
water leaving the condenser, and less at smaller rates of condensa- 
tion. These high vacua are impossible with air pumps of ordinary 
construction. 

As the steam consumption in the jet of the vacuum augmenter 
only amounts to some 1 to 14 per cent. of that used by the turbine, 
it will be seen that a gain of about jin. of vacuum more than 
counterbalances any extra steam used. Reference was also made 
to the greatest development of the steam turbine, that for marine 
propulsion. It is only twelve years since the question of building 
the little Turbinia was mooted ; it is only nine years since she was 
completed, and astonished everybody by her speed at the Jubilee 
Review at Spithead in 1897; and yet now, out of a total number 
of sixty-eight vessels on Lloyd’s Register, of over 20 knots, no less 
than ten use Parsons turbines, and the largest steamers in the 
world, the great express Cunarders, Mauritania and Lusitania, 
which are to cross the Atlantic at 25 knots sea speed, and which 
will require some 70,000 indicated horse-power to propel them, are 
being fitted with these turbines; and the total horse-power of 
marine tubines completed and on order now approaches 1,000,000 
horse-power. 

On the score of economy it has been found that cross-channel 
boats use from 15 to 25 per cent. less coal than those with recipro- 
cating engines, besides having a smaller engine-room staff, as well 
as using much less oil, waste, and other stores. 

All turbine boats hitherto fitted, with the exception of the Viper 
and the Cobra, which had four shafts, and a yacht, which had two, 
have been with engines of the three-shaft type, with the high- 
pressure turbine on the centre shafts and low-pressure on the 
wing shafts, which low-pressure turbines also contain the astern 
turbines, with the addition, in case of warships, of cruising tur- 
bines for low speeds. In very large ships four shafts are prefer 
able, having high-pressure turbines on the centre shafts and low 
pressure on the wing shafts, while in a small low-speed yacht two 
shafts have proved successful, having a high-pressure port and low 
pressure starboard. 

In the case of tramp steamers of, say, 10 knots, a very great 
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economy will be obtained by the use of an exhaust turbine, with 
the reciprocating engine exhausting into it. If we examine indi- 
cator diagrams of a tramp steamer, it will be seen that the steam 
is usefully expanded down to about 7 lb. absolute only, «nd that 
nearly the whole of the energy from 7 lb. to, say, 1]b. absolute is 
wasted. By the use of exhaust turbines, the greater part of this 
can be recovered, representing a net gain of from 15 per cent. to 
25 per cent. in the power on the same coal bill. It is expected 
soon to put this system into actual operation. 

The President remarked that from the trials of the 
Turbinia to the new Cunarders was a very far cry, and 
yet they had achieved what no other type of engines 
could do—that is, the 70,000 horse-power marine engine. 


He asked when they would have internal combustion | 


turbines. Mr. Hammond said it was proposed to use 
turbines in both the London County Council and 
the Rand schemes. Mr. Hawksley asked when 
turbines would be applied to motor cars; and there were 
questions about the wear of the turbine blades. The 
author, however, saw no hope for gas turbines, nor any 
advantage over steam engines for motor cars. The 
turbine blades do not cut with Parson's speeds. 

The sitting was brought to a close by Mr. C. E. Ash- 
ford with a paper on “ The Teaching of Mechanics by 
Experiment,” which elicited some discussion. In the 
afternoon the members visited the mechanical laboratory 


of the Railway Institute, where they were received by | 


Mr. C. H. Ellison and Mr. J. T. Triffitt. The apparatus 
used in teaching mechanics, the models of machinery 
and signalling systems, ag well as the exhibition of old 
telegraphic instruments, proved interesting. 








ON THE SECTION OF WEIRS. 
By W. G. BuiicH, M. Inst. C.E. 
No. I. 

Berore proceeding to investigate specially the condi- 
tions governing the design of the section of weirs which 
is the main subject of these articles, it will be necessary 
first to review generally that of dams, to which class of 
structure weirs are very closely allied, and further, some 
preliminary notice of the intensity of pressure on the base 

















either full or empty, shall fall at or just within the middle 

third of the base width at any depth. This in almost all 

| cases also fulfils the third condition, as the angle of 

| incidence of the resultant on a horizontal plane will 
always be more obtuse than the angle of friction of the 
material. 

The second proviso is met by spreading out the base 
| beyond what would be required to fulfil condition (2) to 
| ensure that the maximum pressure, exerted on a plane 
| normal to the direction of the resultant, does not exceed 
| the prescribed limit. In large dams or weirs this limiting 
| pressure is usually fixed at from 8 to 10 tons. 

The theoretically correct outline of a dam subjected to 
water pressure is a right-angled triangle with a vertical 
| back, in which any horizontal ordinate at a depth H 





| below the summit = H s. In this p denotes the | 
p 


specific gravity of the material used, which varies from 
1°8 to 2 for brickwork and brick concrete, to 2} and 2} 
and over for rubble stone and concrete in cement. Assum- 
ing a value of p = 2}; which is the most common, the 
base width, according to the above expression, will be 


2 
4 H and the face batter 1: 1). 


The hatched triangle AdO in Fig. 1 represents this 
| theoretical outline, which will be designated * the ele- 
| mentary triangular profile.” In the same figure the 
| triangle of water pressure AOB is attached to the back 
| of the profile, in which OB = OA = H. In accordance 
with the procedure usually adopted in graphical calcula- 
tions, this triangle of pressure should be reduced to its 
equivalent area in the unit weight of the dam, which 
reduction is effected by reducing the base OB to 


4 , 
1OB x J or with p = 2}, O C will measure 9 H. In this 


case H = 42ft. and OC = 183ft. 

A graphical test of the accuracy of the elementary 
profile with regard to condition (1) is effected by drawing 
the resultant line through the base, for with this triangular 








absolute correctness of the prcfile as regards condition ( 1) 
which was arrived at by analytical methods, is thus 
demonstrated graphically. 
Condition (2) is also satisfied up to a certain depth 
where the limiting stress is reached. Below this point 
the elementary triangular profile will have to be departed 
from, the base requiring to be splayed out both fore and 
aft, so as to increase the bearing surface. 
This limiting depth with regard to reservoir full js 
A : : 
reached when H = “as in which expression A js 
the limiting stress. For example, if A be 8 tons per 
square foot, then 


ee. 


ia ™ S8ft. (p being 2}). 

36 t 

with A — 10 tons H = 111ft. With regard to reseryviy 
empty the limiting depth H = : 
pu 


The formula applicable to base width below A involves 
either troublesome calculations which are beyond the 
scope of this paper, or else a graphical solution can be 
found by tentative methods, as will be later roughly 
exemplified in the case of the Coolgardie weir. 

The elementary triangular section already mentioned 
will have to be modified in practice by the superposition of 
a block of masonry to form the top crest. This top width 
will have to be of considerable dimensions in countries sul). 
ject to great alternations of temperature, as the ensuing 
expansion and contraction of the masonry or concrete 
necessitates a top width of sufficient thickness to counter- 
act these occult forces without failure of or undue tension 
in the masonry. 

The crest width adopted by the writer is \/ H for dams 
over 50ft. in height, and a lower proportion below this 
height. 

The imposition of a block of masonry on the top of the 
triangular profile AO d—Fig. 1—will modify the direction 
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of a dam or Weir, an its distribution, appears essential to 
the correct understanding of the problem. 

A dam may be defined to be a wall of masonry or 
concrete which upholds a mass of water at its rear, while 
its face, or lower side, is free from the presence of water 
to any appreciable extent. The waste water of the reser- 
voir formed by the damis disposed of in another direction 
by means-of a waste weir or by-wash, or in rare cases by 
means of sluices through the body of the dam. 

The question of the most economical form of profile to 
resist the stresses induced by the pressure of the water, 
combined with the weight of the wall itself, has already 
received a good deal of attention from various scientific 
writers, and may be considered to be definitely established. 
The pressure of water on the back of a wall at any point 
varies directly as the depth, so that the water pressure 
can be represented by an equilaterial triangle with its 
base equal to its height, the base being normal to the rear 
face of the wall. The unit pressure exerted on any point 
in the back of the wall is represented by the ordinate of 
the triangle of pressure drawn parallel to its base, and the 
whole pressure by the sum of these ordinates—/.e., by the 
avea of the triangle or prism. When the back of the wall 
2 

(H being the vertical 
i | 


is vertical, the area will be 
w : 
depth of water) and the pressure w being the 


unit weight of water | tons per cubic foot. When the 


back of the wall is inclined the pressure will be 
a H’ being the inclined height at the back of 


the wall, which being always greater than H, the vertical | 
depth, the latter expression is also greater. | 

In designing the section of masonry dams and weirs | 
the following conditions are usually prescribed :— 

(1) There must be no tension in the masonry. 

(2) The maximum pressure on any plane must not 
exceed a certain prescribed safe limit. 

(3) There must be nc tendency to slide at the joints. 

The first condition is fulfilled by designing the section 
of such a width that the line of pressure, with reservoir 


Swain Sc 


section, if its incidence is at the right point on the 
extreme base, it will be so at any higher base. 
This graphical procedure will now be briefly explained. 


| In 1* the force lines W and r are respectively vertical 


and horizontal, the direction of the water pressure being 
normal to the vertical back of the wall, and in length are 
equal to the half widths of their respective triangles, 


* and = respectively, the height H com- 
p 


which are — 
The 


2vP 
mon to both areas being omitted for simplification. 


closing line R, or bc, represents the resultant in magni- | 


tude and direction. 
teverting to the profile, the point of application of the 
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horizontal force r is at the C.G. of the triangle of pressure, 
1.€.,at +H above the base line. The hs 
through this point parallel to the base of the, triangle 
until it meets the vertical through the C. G. of the triangle 


| of masonry, whence the resultant R is drawn reciproeal 
| to R in Fig. 1°. 


This will be found to intersect the base 
line exactly at one-third its length from the outer toe. 
Further, the vertical through the C. G. of the masonry wall 
also cuts the base exactly at the inner third. The former 
point indicates the incidence of the resultant line of 
pressure reservoir full, and the latter when empty. The 





line 7.39 drawn + 
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of the line of pressure, reservoir full or empty, in propor- 
tion to its relative size—i.ec., in proportion to its width. 
With a square vertically-faced crest, as shown by the 
dotted face line in Fig. 1, the lines of pressure will begin 
to diverge outside the middle third toward the back of the 
wall at the point marked E, which is situated at a depth 
of 2 } wp below the crest (6 = width of crest). To com- 
pensate for this, the back of the wall must now begin to 
batter outwards till the point F is reached, the outset at 


F being a? the distance EF in terms of 6 and of p is 


marked on the figure. 

Below F the back continues vertical to the limiting 
depth. With a small crest this outset is so trifling that 
in many large dams, such as the Chartrain, it is entirely 
neglected, the back being retained vertical up to the 
limiting depth and even beyond it. Withso large a crest 
width as b = V H, a continuous batter can well be given 
to the back, so as ta cover the required projection, the 


| base outset being Ls or more, according to the height. 


The effect of the imposition of a crest on Fig. 1 is 
worked out in Fig. 1, the load line ca is continued up to 


d, ad being } mean width of the superimposed triangle 


eet: ay 
Ace, Fig. 1, for the reason that its depth being g? tees one- 


fourth of the eliminated common factor H. The line e¢ 
—Fig. la—or R, represents the new resultant, reservoir 
| full, while W, for reservoir empty is obtained -from the 
funicular polygon 1”, which gives the direction of‘the C. G. 
| of the two vertical forces 1 and 2. It will be seen that 
| both resultants fall to the right of their proper position. 
In Fig. 2 the same section is shown, but with a con- 
| tinuous batter below a point ‘6H below crest, the out- 
| set at the heel being made ‘6ft.,80 as roughly to cover 
| the excess required to the rear. The imposition of 
a heavy crest, together with the rear projection, enables 
the face of the section to be receded within the 
| hypothenuse of the elementary triangular profile, as 
| shown on the profile. The triangle of water pressure 1s 
| shown as a vertical triangle, as the back batter is slight, 
i and it would otherwise involve two figures, a triangle at 
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top with @ vertical back, and below it a trapezium with 


inclined base. 


It is evident that a vertical or nearly vertical back is 


a necessity for economical design of the section of dams. 
¢ 


If the triangular profile in Fig. 1 were canted forward 


to form an equiangular triangle, the base width would 


be found insufficient to bring the two resultants at the 
ves of the middle third; to effect this the base and | 


od 
the contents of the whole prism would have to be 


increased. This disability, we shall find later, is not 
inherent in the case of weirs. : 

Hitherto the water pressure has been acting, or con- 
sidered to be acting, on a vertical back. When this is 
inclined, the fluid pressure is always normal to the batter 
of the wall, or if the back is composed of several batters, 
ag is nob uncommonly the case, the water pressure is 
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common depth 25ft. and by w p. 
1 
However, as will now be explained, R, does not repre- 
sent the resultant intensity of pressure on the base, but 
this is represented by the projection of its normal plane 
on toa horizontal plane. 


R! scales 165, hence its 
9 





|} actual value is 165 x 25 x x « = 258tonsnearly. 


The formula already given of H = : for 


w (p + 1) 

limiting depth of the elementary triangular profile is 
| based on the theory that the maximum pressure in the 
masonry of a wall occurs ona plane at right angles to the 
| direction of the resultant, i.c., to the hypothenuse of the 
| triangle. When this plane is projected on to the hori- 
zontal base it causes the maximum intensity to be 
increased in proportion as 
the base width is in excess 
of this plane. 

In Fig. 5, a replica of part 
of Fig. 4, R is the resultant, 
but the maximum intensity 
of the pressure on the base 
is not measured by R, but 
by the hypothenuse N! (5a). 

In Fig. 5¢ the triangle of 
pressure isabe or Wr R. 
If be be drawn vertically and 
ce at right angles to R and 
cd horizontally, then the 
line 6 d or N represents the 
vertical component of R, 
which, as r is horizontal, is 
equal to W,- but the line be 
or N! represents the »maxi- 
mum pressure as distributed 
on the base. Consequently, 
in estimating the distribution 
of pressure in the masonry 
on the base of a wall, N! has 
to be considered as repre- 
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RY = oe senting the resultant, not 
a 7 EE EAE eae parry feces He R, although the point of ap- 
Mei ware & plication is that of R. This 
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Fig. 4°, 
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represented by a series of trapeziums superimposed on 
each other, with a triangle at the summit. 

In Fig. 8 the back of the wall is inclined, and the 
water pressure is represented by the triangle A Oa. The 
base Oa being normal to AO, but equal to H. The 
resultant line of water pressure, r, passes through the 
C.G.of the triangle A O a in direction parallel to the base ; 
it therefore cuts the back of the wall at a point > 
measured from O. 

It is often convenient in graphical process to convert 
the inclined triangle of pressure into one with a hori- 
zontal base, and also sometimes with a vertical side as 
well, separate from the profile. The first is effected by 
pote the line a6 parallel to AO and joining Ab; the 
second by erecting the perpendicular O ¢ and joining C ); 
the triangle AOa is clearly equal to AOJb, being 
between the same parallels; for a similar reason 

COb=A06b=AOa. 
The lesser triangle C O d, with base Od = H, represents 
the horizontal component of the pressure only. 
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The incidence of the resultant r of all the three equal | 
triangles on the back of the wall must clearly be at the | 
Same point. A line in each case being drawn parallel to 
the base through its respective C. G. must meet the back 
line of the dam at the same point from which the direc- 
tion of 7 is normal to the back. 

Fig. 4 exemplifies the usually employed graphical 
method where the back is in one plane. , 
_ The weir body is divided into four equal lamina, as 
likewise the triangle of pressure, having a common depth, 


viz., Sif 2.€., 25ft. 


The forces on the diagram Fig. 4“ are the measured 
half widths of the several trapeziums. The actual value 
of the final resultant R‘ wi 1, therefore, be the scaled 
length of R, on the diagram of forces multiplied by the 
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' maximum compression which will be at this point will be 


| at the heel will be twice the mean pressure. 


€ v1 
| of the base counting from the heel, P will equal = 


' and P! will be zero. 


| therefore an even distribution of pressure in a plus or 


, N} 
compressive sense equal to 


; and Watson, shipowners and shipbrokers, Glasgow, who, 
| besides occupying for many years a prominent position in 


iron trade, 


force N! can be considered 
as if acting vertically on the 
base, although actually it is 
an inclined force. On the 
other hand, in estimating the 
distribution of weight on the 
foundations of a wall, the 
vertical component of R, 
viz., N, should be considered, 
the inclined pressure being 
absorbed in the masonry 
of the wall, and by frictional contact with the ground. 

In Fig. 5 the base of the wall is ad or 6, the centre of 
pressure R intersects the base at the pointe. Let the 
distance e f—i.e., from the point e to f the centre of the 
base—be termed c; the total inclined force acting at e is 


Ni, If 
the pressure acting at the toe of the wall be termed P, and 
that of a contrary sense acting at the heel be termed P!, 


then the maximum intensity, either compressive or tensive, 
is expressed by the following formula :— 
6c 
(1-=°). 


N} - N} 
r= i = | eon Ft = 
( + 5°) an ; 


"Sa bh 
When the point ¢ falls at the extreme toe, the fraction ; 
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Then the mean pressure on the base will be 5° 


. v1 y1 
will = - whence P will = * ai+3)=4 "and P' will 
~ 2NI 
b a 
Thus, with the incidence of R at the extreme toe, the 


four times the mean pressure, and the maximum tension 


In the same way, where ¢ is at the second third division 


When e¢ is at the centre point of the base, c becomes 


1 
N and P! = + ” there is 
b b 


zero, consequently P 
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OBITUARY. 
GEORGE BROWNE. 
THE death is announced of Mr. George Browne, of Browne 


business, was long and intimately associated with public 
bodies concerned with city affairs, and with the development 
of Glasgow as a shipping port and a-seat of engineering 
industry. Mr. Browne, who had reached his eighty-third 
year, was born in the Peebleshire village of Kincurd, and was 
apprenticed to the legal profession in Glasgow at the age of 
fourteen. He qualified as a lawyer, and received eventually 
the appointment of procurator-fiscal at Greenock. Becoming 
dissatisfied with his prospects in the profession, and returning 
to Glasgow, he entered upon the business of shipbroking, 
going into partnership with James Watson, who, however, 
five years later left the firm and became connected with the 
Mr. Browne continued to carry on the business 
under the original name of the firm, members of his own 
family being ultimately associated with him. Of the public 
bodies with which he was connected the most important was 
the Clyde Trust. To the affairs of this great undertaking he 
devoted himself for many years with untiring energy. 
Besides taking an active part in the general work of the Trust, 


capacity was specially interested in maintaining the efficiency 
of the equipment of the port. The deepening of the river 
was a subject that engaged his close attention. A prominent 
undertaking with which he was connected was the promotion 
of the Cathcart District. Railway. This undertaking, which 
did much to develop the southern suburb as a residential 
district, afterwards came under the management of the 
Caledonian Railway Company. For many years Mr. Browne 
was chairman of the company, and occupied the position at 
the time of his death. He is survived by three sons and two 
daughters. 





JOHN MATHIESON. 

WE have to record with regret the death, at Harrogate, on 
the 9th inst., of Mr. John Mathieson, ex-general manager of 
the Midland Railway Company. Mr. Mathieson, who wasin 
his sixtieth year, had an interesting career, having risen to 
his ultimate position in the railway world from the humblest 
beginner. Born at New Cumnock in 1846, he joined the 
Glasgow and South-Western Railway as a boy at New Cum- 
nock Station, and after only two years’ service was given 
charge of the mineral siding at Hurlford, near Kilmarnock. 
So well did he perform his duties that he soon obtained the 
appointment of stationmaster at Stewarton, from which post 
he was transferred to the office of the superintendent of the 
line as chief clerk, in course of time becoming assistant- 
superintendent and eventually superintendent —a position 
which he filled for about 1} years, and was then offered, and 
accepted, the appointment of Chief Commissioner of the 
Queensland Government Railways. He remained in Queens- 
land for nearly ten years, and he was then offered the posi- 
tion of Chief Commissioner of the Victorian Railways, with 
headquarters in Melbourne. Before the tenure of his office 
had expired, he came over on a visit to this country, and was 
offered the general managership of the Midland Railway, 
which position he accepted, and held for five years. 





JOSEPH CONSTANTINE. 

Mr. JosEPH CoNsTANTINE, district superintendent of the 
Midland Railway, died at Blackpool on the 13th inst. Mr. 
Constantine was born in Leicester in 1848. He entered the 
service of the Midland Railway Company in 1863 as a clerk 
at Melton Mowbray. Within three years he was removed to 
Derby, where he was appointed chief clerk in the parcels 
office. Four years later he was transferred to the personal 
staff of the superintendent of the line. In 1887 he was 
promoted to the position of head of the goods and mineral 
trains department. In 1899, when the Special Railway 
Commission visited the United States, he was one of the 
members, and in the same year he was called as a witness 
before the Royal Commission on Railway Accidents. When 
the Midland Railway Company adopted the policy of 
decentralisation Mr. Constantine received, in January, 1903, 
the important appointment of district superintendent of the 
line between Long Eaton, Timbergate, and Normanton, and 
the branches, with his headquarters at Stafford. He was 
well and widely known to the travelling public and commercial 
community, by whom he was greatly esteemed and respected, 
as well as by the servants of the company under his control 
in the extensive district of which he had charge. 


JAMES VEALL. 


Mr. James VEALL, of Messrs. Needham, Veall, and Tyzack, 
Limited, cutlery manufacturers and general merchants, Eye 
Witness Works, Milton-street, died at his house, Collegiate- 
crescent, Sheffield, on the 11th inst. Mr. Veall, who was 
born at Norton Woodseats, near the city, was in his seventy- 
seventh year. He was apprenticed to Messrs. H. G. Long 
and Co., cutlery manufacturers, and on completing his 
term joined the firm of Messrs. T. B. Needham and Co., and 
in partnership with the late Mr. John Needham worked 
assiduously to bring the firm to the position it now holds. 
At the time of his death Mr. Veall was a co-managing 
director of the firm, which is one of the oldest cutlery houses 
in the city. He took no part in public affairs, but was well 
known to a large business circle, and highly esteemed in the 
city. 





KAY KAY. 
THE death took place at his house, Spring-street, Bury, 
on Monday, of Mr. Kay Kay, one of the best known men 
in Bury. An engineer, he was at one time member of a 
firm carrying on business as engineers at Freetown, Bury. A 
prominent co-operator, he acted for many years as the 
president of the Bury Co-operative Society. 








THE YORKSHIRE STEAM CoaL TRADE.—The official return 
relating to the tonnage of coal to Hull issued on Thursday of last 
week shows that the extraordiuary activity which has marked the 
seven months’ coal.trade is still extending. The total imports to 
Hull last month reached 440,408 tons, being an increase of about 
108,000 tons compared with last year. The seven months’ imports 
reached 2,760,221 tons, being an increase of close upon 670,000 
tons compared with the corresponding period of 1905. The South 
Yorkshire thick seam pits stand out prominently as forwarders to 
the port. Denaby and Cadeby although sending a slightly 
reduced tonnage, forwarded 54,576 tons last month and 414,656 
tons in the seven months. Most of the leading thick seam pits 
which are working five days per week forwarded a large tonnage 
as compared with a moderate quantity sent by West Riding 
Collieries. The coastwise trade from Hull is well maintained, 
58,819 tons being dealt with last month, of which 40,275 tons went 
to the metropolis. The chief interest in the return, however, lies 
in the quantity of coal shipped from the port to various destina- 
tions. The total exports last month reached 252,548 tons, being 
double the tonnage dealt with in the month of July of last year, 
and close upon 35,000 more than was shipped in the month of June 
last. The seven months’ exports total no less than 1,331,871 tons, 
being an increase of about half a million tons over the business 
done in the corresponding period of 1905. The business done with 
the Baltic ports has of late been large, about-half the coal shipped 
at Hull having been sent there. It may not be without interest 
to note how the increase is made up. North Russia is accredited 
with 97,645 tons, an increase of 55,000 tons. Sweden last month 
took 45,020 tons, being an increase of 13,000 tons compared: with 
1905. Holland ranks with 22,373 tons, its increase runni » to 
nearly 12,000 tons. Rather over 21,000 tons were consigned to 
Germany during the month, being an increase of nearly 12,000 
tons. Italy is accredited with 14,879 tons, being about 11,000 tons 
more than was sent in 1905. Belgium iast month received 10,454 
tons, being an increase of over 5000 tons. In all departments of 
trade the record year 1900 has been far outdistanced, and 
the extraordinary results of the seven months’ trading being so far 
in advance of any period in the history of the Hull coal trade. 
The year’s total figures can hardly fail to reach hitherto 
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ELECTRICAL MANUFACTURING WORKS AT HOLLINWOOD 


Fig. 1—THE FIRST METER SHOP 


THE WORKS OF FERRANTI LIMITED, 
HOLLINWOOD. 

TueEss works were originally taken by S. Z. de Ferranti 
Limited, in 1896, when the company’s rapidly increasing 
business compelled it to abandon the London factory 
at Charterhouse-square in favour of extensive premises 
which would be suitable for building the large engines 
and alternators on order at that time. This part of the 
business has since been abandoned, in view of the 
increasing popularity of steam turbines and large gas 
engines, which together threatened the existence of the 
reciprocating steam engine. We are informed, however, 
that almost all the engines built by the firm are still 
running satisfactorily. 

The products of the firm now consist of electric meters, 
switch gear, instruments, and transformers, and the shops 
have been recently re-arranged and brought up to date, 
with a view to turning out this work at the lowest possible 
cost. In accordance with the latest practice in these 
matters, the electric accessories mentioned above are 
produced in their own separate departments, each of the 
latter containing the necessary machine tools, stores and 
testing arrangements for this purpose. In view of the 
fact that these works were not originally intended for the 
manufacture of small articles, such as meters, switches, 
&e., the lay-out of the shops approaches very nearly to 
the ideal as regards sequence of operations and the 
minimum of handling between them. The prevailing 
idea of the arrangement is that the raw material comes 
in at’ one door and the finished product goes out at the 
other extreme. As a matter of fact, in Messrs. Ferranti’s 
works these two doors are side by side, and the route, 
therefore, is practically circular. 

The engine-house from which the works derive their 
motive power contains two generating sets, consisting of 
a 3800-kilowatt dynamo direct coupled to a Ferranti 
engine, running at 250 revolutions per minute, and a 
smaller generator of 120-kilowatt capacity, driven direct 
by a Ballwood tandem engine at 225 revolutions per 
minute ; both dynamos are shunt wound, and-give out 
continuous current ata pressure of 230 volts. The steam 
from the above engines is condensed by a surface con- 
denser, fitted with steam-driven air and circulating pumps 
of 15in. by 18in. and 16in. by 10in. capacity respectively, 
the water being cooled in a large reservoir, and during its 
passage through a trench surrounding it. Steam at a 
pressure of 150 lb. per square inch is generated by a 
Cornish boiler, 30ft. long by 8ft. 6in. in diameter, which 
is hand-fired under forced draught with burgy costing 
10s. 10d. per ton. Lconomical working is provided for 
by the installation of an economiser and a superheater. 
The main switchboard is divided in two parts, consisting 
of generator and circuit panels respectively. Each of the 
former is provided with one main double-pole carbon 
break switch, one overload circuit breaker and one 
ammeter, a voltmeter for the bus bars, and another 
for paralleling are also mounted on these panels. The 
circuits are each fitted with a double-pole fuse, a single- 
pole switch and an ammeter. 


generated is measured on a watt meter in connection with 
them. The distributing cables first laid down were 
carried along the walls and roofs on insulators without 
any protection, but in making recent alterations and 
extensions lead covered wire has been exclusively used, 
and it is cleated direct to the walls. 

Whilst on the subject of power it is interesting to note 
that the average load equals about half the output of the 
larger generator; and as this machine provides all the 
current required when the works are in full operation, we 
obtain a power factor of ‘5. The maximum demand 
never exceeded 82 per cent. of the total rated horse-power 
of the motors installed, and the works cost of power 
delivered at the switchboard is °5d. per unit, this figure 
including fuel, water, attendance, repairs and renewals. 

The buildings are mainly lit by 15-ampére are lamps, 
having opalescent globes and spaced about 30ft. apart, 
with the addition of a few 6-ampére enclosed lamps in 
the test rooms and smaller shops. . The large number of 
lamps, together with the frequent whitewashing of the 


The main bus bars run | 
across both parts of the board, and the total current | 


has | 





F.g. 2—INSTRUMENT TESTING DEPARTMENT 


walls, results in these shops being exceptionally well 
lighted. A few of the small machines, and the fitting 
benches dealing with small work, are provided with glow 
lamps carried upon adjustable brackets, which have been 
designed and made by the firm for this particular pur- 
pose. The lighting circuits are all taken from the power 
mains, and as no heavy cranes or machine tools are in 
use, the lights are not disturbed by any sudden demands 
for current. 

Heating is effected entirely by steam from the main 
boiler, which is brought down to a pressure of 201b. by a 
reducing valve for this purpose. Overhead pipes were 
originally fitted in some parts of the works, and these are 
still used, and give satisfactory results, excepting for a 
certain amount of water hammer. The old engine works 
were heated by open coke fires, and the present system of 
steam heating has only recently been installed, this 
having been decided upon as being the most economical, 
both in first cost and maintenance. Instead, however, 
of using the customary overhead piping, which would 
have obstructed the travelling cranes, elongated coils of 


suitable openings through which material can be served 
out. The stores are fitted up in the most modern 
manner, with a large number of different-sized bins, 
trays, bottles, &c., for containing the various articles 
required, horizontal racks being used for bar and sheet 
metal. Every bin, tray, or rack has a distinguishing 
number, and the usual stores ledger is kept showing 
material received on one side and issued on the other, 
with notes as to minimum stock and quantities to be 
ordered. The position of the general stores is shown on 
the plan of the works, and they may be seen in the back- 
ground of views 8 and 2. 

The brass and iron foundry may be seen in the general 
plan—lig. 3—at the top right-hand corner, where all 
the brass castings required in the various departments 
are produced, and iron castings can be run up to 3 ewt. 
Four brass furnaces are installed, two of the tilting type, 
each taking a 220 lb. pot and two ordinary furnaces for 
~60 lb. pots. The foundry is served by a three-ton overhead 
travelling crane worked by hand from the floor, and a 
sand mixer to take 28 lb. is provided. A fettling shop is 
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Fig. 3-PLAN OF THE WORKS 


1} steam pipe were installed in the recesses along the | 
walls and between the columns, where one shop adjoins | 
another. These coils, which may be seen in Figs. 9 and 
10, are of various lengths, but average about 50 square | 
feet of heating surface each, which is found sufficient to | 
warm 10,000 cubic feet of building contents. The steam 
consumed in heating is unfortunately not known, as no 
means exist for measuring it with any degree of accuracy; | 
but as the drains from the whole heating system return 
to the hot well through bare piping passing through the | 
shops, it is difficult to see where any waste of heat can 
occur. 

Concrete floors have been laid down throughout, and 
they have proved to be both cheap and durable, but every | 
machine and bench is provided with a foot-board for the | 
men to stand upon, concrete being found very tiring to 
the feet. 

The general stores are situated at the top end of the | 
switch shops, and open at the back into the receiving | 
gangway. They are surrounded by a wood partition | 
about 10ft. in height, partially glazed, and provided with ! 


partitioned off at one end of the foundry containing the 
usual grinding machines for this work. : 
The machinery is grouped and driven by line shafting 
through the usual countershafts with fast or loose 
pulleys, and striking gear for each machine. The line 


| shafts are motor driven by means of pitch chains to 


economise in floor space. A special feature of the 
machife shop is the ample amount of room left round 
each machine for the accommodation of work in progress, 
and large gangways are arranged down every shop to 
allow new and finished work to be supplied and with- 
drawn promptly to and from the machines. In_the 
meter department, where small castings are operated on 
quickly, special trolleys fitted with shelves are loaded 
with raw material in the stores, and run down to a 
machine where all the castings are tooled and returned 
to the trolleys, which are then taken back to the stores or 
elsewhere, as may be required. The great width and 
height of the buildings has entailed the arrangement of 
machine tools along the walls where accommodation was 
available for the shafting. In the switch machine-shop 
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Fig. 6-THE SECOND METER_SHOP 


the countershafting is carried above the line shaft by two 
continuous rolled joists run along each wall, from which 
they are supported by wrought iron brackets. This con- 
struction is clearly shown in Figs.8 and 9. The counter- 
shafts in the meter shops are hung from an angle iron 
gantry supported by H iron columns, having their lower 
ends embedded in concrete, as can be seen on the left- 
hand side of Fig. 1. It may be mentioned that in both 
these cases the bearing brackets and striking gear are 
clamped in position without drilling any holes, thus 
allowing for quickly installing new shafts or rearranging 
existing ones. The larger machines are provided with 
stands or cupboards for carrying tools, &c., and sufficient 
space is left clear round them to accommodate finished 
work and jobs waiting to be done. 

Goods either received or despatched all pass the main 
entrance, and are loaded or unloaded in the gangways 
provided for this purpose, two overhead cranes in the 
switch shops being available when required. These 
cranes, which are shown in Figs. 9 and 10, are each of 
five tons capacity, and of the three-motor type, all motions 
being worked from the floor. A narrow-gauge railway is 
run through all shops dealing with switch gear and 
transformer work, and has turntables at various points, 
as shown on the general plan of the works. 

Having now touched upon the general features which 
are common to all departments, the methods employed in 
the manufacture of meters, switch gear, instruments and 
transformers, will be described more in detail. On the 
left, just outside the main entrance, are placed the stores 
for raw material, castings, &c., used in the manufacture 
of meters. 


material is kept strictly in order, no scrap metal or 
foreign matter being allowed to remain. Looking down 
the first meter shop from the stores, the view shown in 
Fig. 1 is obtained. The machines are mainly grouped 


down the left-hand side, but a few automatics and tools | 
making screws, &c., for stores are placed along the right | 


wall. « 

Theoretically, the material passes first to the machines 
along the left-hand wall, then to the fitters in the centre, 
and finally, after sulphuring and enamelling, to the 
assembling benches in the next shop. Practically a 
considerable proportion of the machined castings are 
returned to the stores when completed, to be again 


served out to the fitters as required. The meters are | 


finished in this shop, with the exception of the gear 
trains and some small fitting work, which is done in the 


Bins and racks are provided of similar | 
construction to those used in the general stores, and all | 
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Fig. 7—THE SECOND METER SHOP 


slates and rorcelain material for metallic veins or cracks 
and flaws, the pressure being supplied from the testing 
mains through a suitable transformer. 

The switch department has its own tool store, which is 
arranged and carried on in a similar manner to the meter 
tool store. 

In the manufacture of switch gear, consisting of many 
different sizes and types, a cost system is absolutely 
essential, and to enable accurate prime costs to be avail- 
able; stock orders are issued for batches of finished parts 
instead of manufacturing continuously, as might be done 
when one type and size of article only is being dealt with. 
Lewis’s system is employed to obtain the labour and 
material on each job, this result being effected in the 
following manner :—When a workman is given a job, the 
foreman provides him with a card giving a description of 
the work and the quantity of the material required, the 
latter being previously drawn from the stores by the 
foreman or his assistant. The workman now takes the 
card to the time clerk, who marks on it the exact time 
when the job is commenced and gives it a number, the 
particulars being noted in a job number book kept for 


next bay. Here again material is served out from the 
gear stores to the small machines and fitting benches, 
the complete trains being passed along to the assembling 
benches, where the meters are finally completed before 
being tested. The arrangements are still being im- 
proved, and the present “finished meter. store” will 
shortly be moved to a more convenient position next the 
packing room. After this alteration has been made the 
flow of material and the sequence of operations will be | 
as perfect as the buildings permit of. All packages too | 
heavy to be loaded by hand can be run through into the 
switch packing room, where an overhead crane is | 
available for lifting the cases on to the lorries. 

No detailed prime cost system is necessary in the 
manufacture of electricity meters, as the labour is all 
done as piecework, and the exact quantities required have 
been arrived at by a long experience. Stock is taken | 
periodically, and the cost of labour and material is care- 
fully compared with the number of meters produced | 
during the period in question, and this comparison is 
found to give an excellent measure of the efficiency of 
the department. A separate tool store may be noted on | 
the works plan at the end of the first meter shop. Here | this purpose. No man is allowed to have two job cards 
all tools required for meter work are kept in stock, and | at the same time. He must, therefore, be at work on 
served out to the men in return for the usual numbered | the job given to him until the card is returned signed by 
brass checks, which are hung on hooks over the tool| the foreman. From the completed cards prime costs 
racks. Fig. 7 is a view taken in the second meter shop, | can be made up as desired by adding the necessary per- 
looking towards the meter gear stores, and showing the | centages to cover shop and establishment charges, &c. 
small machines in the foreground. Fig. 6 is a view of | Fig. 8 is a view of the switch machine shop.: Fig. 9 
the same shop, but looking in the opposite direction, and | shows the fitting benches with some of the machine tools 

| on the left, and Fig. 10 illustrates the erecting shop. A 


shows the assembling and testing benches. : 
In the switch gear department the material and opera- special feature of the switch erecting shop is the testing 
tions circulate in the opposite direction to that observed | facilities. Wall plugs for connecting to the shop mains 
in the manufacture of meters. The material is first | are provided at intervals down both sides of the shop, 
issued from the general store to the machine shop, from | and by the use of suitable transformers all switch gear is 
whence it flows to the fitting benches, afterwards passing | subjected to the necessary pressure tests. In addition, a 
through the sulphuring, lacquering, and grinding room to | portable motor generator for large currents can be lifted 
the test rooms, where such parts as require it are electri- | by the crane and placed near any board requiring this 
cally tested. After this operation they join the mechanical | class of test. : : 
parts in a thorough inspection before being finally passed The instrument department is the only one in which 
into the finished part stores. From the finished stores | manufacturing is done on two floors, and the accommo- 
switches and other parts are drawn for use in the erecting | dation does not entirely lend itself to the most advan- 
shop, the necessary slates being issued from a store | tageous arrangements as regards sequence of operations 
which is alongside the general stores, and to which the | and the flow of material in one direction, but the best use 
slate is primarily issued. The completed switchboards | has been made of a somewhat inconvenient building. The 
and the parts, such as remote control switches, for high- | raw material is received in the stores on the ground 
tension switch gear, which is built up on site, are passed | floor, from whence it is sent to the machines in the 
into the packing room, from whence they are finally | gangway between the switch shop and the transformer 
despatched. In the slate store is a room for testing | department. After the turning, drilling, or other machine 
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operations have been completed the parts are returned to 

the stores to be sent up by a lift to the fitting and 
assembling benches on the floor above, the completed 
instruments being sent down another lift into the test 
room and finished store. Great care is taken in the 
testing and calibration of all instruments made by the 
firm, and the most modern appliances are used for this 
purpose. A separate drawing-office, devoted entirely to 
the designs of instruments, is provided on the upper 
floor, but partitioned off from the fitting and assembling 
benches. Both floors of the instrument department are 
shown on the general plan of the works, the upper floor 
being drawn in on the spare ground. Fig. 4 shows the 
benches on the first floor; the machine gangway may be 
seen in Fig. 11; and the arrangement of the instrument 
test room is shown in Fig. 2. 

The stores for the receipt and issue of raw materials, 
castings, &c., used in the manufacture of transformers, 
are situated on the ground floor at the end of the 
transformers shop, as indicated on the plan of the works. 
One side of these stores opens to a wide gangway down 
which runs a tramway communicating with the loading 
bay already mentioned, where facilities are provided for 
the receipt or despatch of goods. From the stores 
castings and other material are sent to the machines, the 
latter being arranged around the side walls of the shop 
and in the gangway adjoining it. Fitting, assem- 
bling, and erecting are carried on in the centre of 
the building, and the test room for transformers may be 
seen on the plan in the top right-hand corner of the shop, 
where single, two, or three-phase current can be supplied 
at various voltages and periodicities. Finished trans- 
formers are stored in the gangway above mentioned, 
from whence they can be quickly conveyed by tramway 
to the despatching bay. 

The prime cost of transformers is obtained by means of a 
similar system to that in vogue in the switch department, 
and stock order for batches of various sizes are put 
through as required. Fig. 5 shows a view of this 
department looking from the stores end. 

On being shown through Messrs. Ferranti’s works the 
visitor is much impressed by the order and cleanliness 
prevailing in all departments. The comfort of the 
workpeople is carefully studied by the firm, and a cheap 
restaurant is shortly to be equipped in the building 
marked “‘ Mess Room” on the general plan, where meals 
at cost price can be supplied to men who come from a 
distance. This undertaking will be entirely managed by 
the men themselves; the building and furniture being 
provided by the firm at a small rental. The ventilation, 
heating, and lighting of the works are all that can be 
desired, and the sanitary arrangements compare favour- 
ably with general practice in these matters. 

The general offices are situated some little distance 
from the works, as may be seen on the plan; part of ‘the 
building contains two upper floors, and the switch and 
transformers drawing-offices are accommodated as well 
as the ordinary clerical business of the firm. A staff 
dining-room, where excellent meals can be obtained at 
any time, is also provided. 








THE APPLICATION OF LARGE GAS ENGINES 
IN THE GERMAN IRON AND STEEL IN- 
DUSTRIES.* 


By K. REINHARDT, Dortmund. 
(Concluded from page 156.) 


(ce) Combined quantity and quality method of governing.—An 
example of a valve gear of this kind is that of Mr. Reichenbach, 
constructed by the Maschinenbau A. G. Union, Essen, and by the 
Maschinenbau-Anstalt of Gérlitz, in which, from the maximum 
power down toa certain power, only the amount of the constant 
mixture is varied, while from this power down to the power when 
the engine is running unloaded, proportionately more air is added 
—that is, the mixture is weakened in order not to allow the com 
pression to fall too much when running without load. In order to 
assure the ignition and combustion of the weaker mixture at low 
powers, Reichenbach allows, with small loads, the moment of 
ignition to be so regulated by the governor that the ignition, from 
the beginning of the weakening of the mixture, with a diminishing 
load, takes place earlier. 

By this valve gear, which will certainly prove effective, the air 
as well as the gas, each separately, then the mixture formed, and 
finally the ignition, should all be controlled by one or more 
governors, 

(d} Governing with a constant mixture and constant compression.— 
A governor working in this manner has been patented by the 
author and constructed by Schiichtermann and Kremer—Fig. 12. 
It was constructed in answer to a demand by Professor Meyert 
for a method of arranging the mixture, which, at constant com- 
pression, and with increasing quantity of air, renders complete 
— possible, even when the engine was running without 
oad. 

The disposition of this governor consists therein, that two 
separate air ports and a gas port lead into the cylindrical space 
above the inlet valve. 

The inlet valve opens at the commencement of, and closes at the 
end of the suction stroke. In the cylindrical chamber above the 
inlet valve, and independently of it, a slide moves in such a 
manner that it first keeps the gas port (I.), and then one of the 


air ports (II.) shut, while it allows the admission of pure air | 


through the air port (III.), until, at a position of the piston 
depending on the load at that moment, influenced by the governor, 
it is suddenly disconnected from its outer mechanism, and through 
its resulting rapid downward motion, suddenly closes the air port 
(III.), at the same time, however, opening the air port -(II.) and 
the gas port (I.), so that both air and gas enter for the mixture, 
both from rest, and through areas which are of correct proportions. 
Only after the inlet valve is closed does the slide again move 
upwards, 
C. STUFFING-BOXES, COOLED PISTONS, AND PISTON-RODs. 

These important parts of large double-acting motors offer at 

the present time less difficulties than could ever have been 


=. 

here are stuffing-boxes of various constructions in use, all of 

which give satisfaction, and the following packings may be cited 

as examples:—Sieger, Fig. 13; Maschinenbau-Gesellschaft, 

ae Fig. 14; Elsiissische Maschinenbau-Gesellschaft, 
ig. 15. 


The construction of these packings can be clearly seen from the | 


figures, and requires no special description, 
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With several packings all the rings are made of cast iron. Ina 
few types only those rings situated nearest to the explosion 
chamber are of cast iron, whilst the remaining rings are made of 
suitable white metal. Several packings have an extra front 
packing, ¢.g., in the Howaldt packing. 

Most packings permit a movement of the packing rings ina 
direction perpendicular to the axis of the cylinder only, a few 
others also allow a slightly inclined motion of the rod. 

Great care must be taken that the cylinder cover is well cooled, 
that the packing rings are well lubricated, and that they have 
never to support the weight of the piston-rod. This might 
happen, however, if in the course of time the clearance between 
the packing rings and the stuffing-box becomes filled with burnt 
residues. ‘Therefore it is necessary from time to time to remove 
the packing for cleaning, and for this reason it is advisable to 
make the stufting-box a separate and easily removable part—Fig. 
13—and not continuous with the cover. 

The following description of the various types of gas engines 
shows that the pistons, cooled through the hollow piston-rods, 





They have proved very difficult to design ; 
pistons broke both when they were made in one or more pieces 
and when they were low or high in tensile strength. With the 
thicknesses of walls, which are necessary to transmit the energy of 
the explosion, the initial stresses in pistons are already dangerous, 
wherefore it is necessary to reheat the cast steel pistons after 
casting. It is, moreover, not advisable to stiffen them with ribs, 
as these, as is the case with cylinder heads and cylinder covers, 
often are the cause of fracture. With pistons divided into two 
parts, great attention must be given to the water-tight joint to 
prevent leakage of the cooling water, which is below 3 to 5 
atmospheres, at the circumference of the piston, as even the 
smallest leakage prevents the formation of the electric spark 
necessary for ignition. 

Finally, the fixing of the piston on the rod is a very important 


differ in construction. 


int. 

PeThe old-fashioned method of securing the piston to the piston- 
rod by a screwed end and a nut may be employed if the materials 
of the rod and nut are of very different hardnesses ; otherwise, as 
proved by experience, a slackening of the nut is often impossible. 
The most practical design for this purpose is certainly that first 
constructed by Cockerill, in which the two halves of the piston are 
pressed against a flange, forged on the piston-rod, by small 
screws, which can easily be slackened. 

The cooling of the piston-rod and of the piston is now generally 
so arranged that the cooling water enters the rod at one end and 
flows out at the other. A flowing back is avoided by a pipe being 
fitted in the bore of the piston-rod. In tandem engines this 
arrangement is either on each cylinder, or the cooling water is 
allowed to pass through both rods and both pistons, one after the 
other. In the first case the cooling water must be at a pressure of 
from 2} to 3 atmospheres, and in the second from 4} to 5 atmo- 
spheres. Concerning the manufacture of the piston-rod, that 
system is naturally the best by which the axis of the piston- 
rod, when erected and loaded with the pistons and the water 
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they contain, is a straight line. In order to attain this end the 
piston-rod, loaded in this manner, can be turned by keeping 
the rod fixed and allowing the tool to turn, or the rod is 
turned with the lathe centres displaced in such a manner, that 
at the middle point of a line joining the centres of the end 
sections the rod has a deviation which is equal to the deflec- 
tion of the rod when loaded. 

This method is not generally adopted in two-cycle engines, 
because the piston is too long, being equal to the stroke of the 
engine; it is also too heavy. The piston is allowed to rest on 
the cylinder at the risk of greater wear of the latter. Although 
it is evident that a free-bearing piston, which does not unduly 
load the working surfaces, and a piston-rod working straight 
and not arched, are of great value in minimising wear of the 
Y spe and maintaining tightness in the stuffing-boxes, yet, on 
the other hand, the danger of wear of the cylinder through the 
weight of the piston in two-cycle engines must not be exaggerated. 
This wear is in any case much greater at the edges of the piston 
rings, which often require replacing in large numbers, especially 
when they are made with too strong a spring, than that arising 





from the weight of the piston. This follows also from experience 
which was gained with the old four-cycle motors, in which the 
piston at the same time formed the crosshead, and thereby, in 
addition to the load due to its own weight, transferred the much 
greater guiding pressure to the surface of the cylinder. In these 
engines wear was principally encountered at that part of the 
cylinder over which the pisten rings passed and the front portion 
of the cylinder, but the piston itself showed hardly any signs of 
wear. Therefore not more piston rings should be used than are 
necessary to keep the long P mar seion. istons tight ; moreover 
it is better to distribute them at both ends of the piston. ; 

The lower surface of the cylinder, which should be well 
lubricated, would wear better if the exhaust ports were omitted 
for much of the oil blows out through them. 

D. IGNITION AND STARTING, 

A magneto-electric apparatus, driven by the engine, jx 
generally employed for producing the electric spark to ignite the 
mixture at the end of the compression stroke. These have in al] 
cases given satisfaction. The induction spark, by the aid of an 
accumulator, as employed by the Maschinenbau-Gesellschaft, 
Niirnberg, is also satisfactory. Frequently two igniters at each 
end of the cylinder are fitted to ensure safety and rapidity of the 
ignition and combustion. Even should one be out of order, the 
ignition plugs—which are fitted in the combustion chamber of the 
engine, and there carry the levers, by the separation of which the 
contact is broken and the spark created—were formerly cooled by 
a cireulation of water. This has, however, been found to be 
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unnecessary, and the plugs can now be easily removed without 
disturbing the water connections. 

The rapid removal of plugs is important, because the presence 
of bad gas and the non-production of the spark are the principal 
causes, in modern engines, of a refusal to start ; happily this does 
not often occur. If the magneto-electric apparatus is in good 
order, it is clearly indicated that the plug is covered with 
moisture, and hence no spark can be originated. 

Dampness can be deposited during the night when the engine is 
not running, also when the admission and exhaust valves are open. 
In starting it may be condensed and settle from the compressed 
air used, if this contains moisture. In many plants the rule is to 
remove the plugs each time the engines are started and thoroughly 
heat them. 

To prevent water or moist compressed air being carried over 
from the air holder, care must be taken to drain the latter, also to 
take the air from the highest point of the holder. 

Should ignition fail at one end of the cylinder while the engine 
is working, this requires the driver's special attention. This 
failure may be occasioned by a leakage of the cooling water from 
the piston, at a pressure of 3 to 5 ———— by the partial 
fracture of the piston, of the waHs of the cylinder, or of the cover. 
This water, leaking out during the suction period, squirts against 
the plugs on the return stroke of the piston. : 

In such cases, when the driver is convinced that the outer 
ignition apparatus is in good order, the engine must be stopped 
and the reason of the ignition failure ascertained ; also if the load 
on the engine will allow of it being done, one end or one cylinder 
should be put out of service, If, however, they cannot be spared, 
at any rate the gasin the cylinder concerned must be shut off, 
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and the compression working cut out, for instance, by wedging up 
the exhaust valve. If it is supposed that the piston is cracked, 
even though the leakage be very slight, the cylinder should only 
be kept at work in case of great necessity, because the presence of 
water in the cylinder quickly causes considerable wear. If the 
above-mentioned precautions are taken, namely, to heat the 
ignition plugs before starting, and, moreover, to make sure that 
the gas is suitable and burning with a steady bluish flame, the 
starting of gas engines no longer offers the slightest difficulty. 
Further, since the general adoption of compressed air for starting 
large gas engines, the time has ed when hours, and even days, 
were spent in vain efforts to make the engine start. 

The pressure of the air employed ranges from 6 to 25 atmo- 
spheres. In most cases the valves work in the same cycle when 
starting as when running. The compressed air is admitted at 
what would usually be the commencement of the combustion 
stroke and gives the engine a start. The moment of admission of 
the compressed air should be determined in consideration of the 
fact that, in case of an ignition of the gases now drawn in, the 
combustion pressure attained is higher than that of the compressed 
air. Further, no such admission should take place before or 
during combustion, as it would deteriorate the mixture. In 
multiple cylinder engines, particularly two-cycle engines, which 
can start with a corresponding small load, starting is often possible 
by admitting compressed air to one cylinder. In such ‘cases 
ignition must be allowed to take place in the second cylinder, 
then the compressed air must be shut off in the first cylinder, and 
then after a few revolutions, and after the moisture originating 
from the compressed air has been evaporated by the heat 
developed by compression, the gas valve in the first cylinder must 
also be opened. In starting gas engines the ignition mechanism 
must be so arranged that ignition of the mixture takes place at a 
time which corresponds to a smaller crank angle, distant from 
the dead centre, than obtains at the regular speed. In the same 
manner the ignition must also be regulated by hand if the 
number of revolutions of the engine is variable, as is the case with 
gas blowers, 
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RAILWAY MATTERS. 


TyE Southern Mahratta Railway Company has received 
formal notice of the intention of the Indian Government to pur- 
chase the line at par on 30th June, 1907. 


Tux directors of the Dublin, Wicklow and Wexford 
Railway Company have decided to establish permanently a service 
of rail motors between Bray and Greystones, with a ‘‘ Halt” at 
Bray. 

Tur Cardiganshire County Council are contemplating 
the construction of a light railway for service between Lampeter, 
Aberayron, and New Quay, possessing a length of 20 miles and 
estimated to cost about £140,000, 


Tur engagement of Mr. J. F. I. Thomas as the general 
manager of the tramways and lighting department of the 
Johannesburg Council is to be extended after the period of one 
year’s engagement just completed, 


SrePHENsON’s old “ Invicta” locomotive, which seventy 
years ago used to run between Canterbury and Whitstable, was 
formally unveiled at Canterbury recently by Sir David Salomons, 
who presented this interesting railway relic to the Town Council. 


WueEnN the new extension works are completed, the 
Alexandra—Newport and South Wales—Dock and Railway Com- 
pany will, it is said, be the owners of the largest dock in the world. 
{t is near the mouth of the Usk at Newport, and there will be a 
water area of 146 acres. 


Tur Frankfurter Zeitung learns from Constantinople 
that the Iradé which has just been issued with regard to the pro- 
posed extension of the Smyrna railway prolongs the concession to 
the British promoters for another fifteen years, but reserves the 
question of extending the railway for further consideration. 


Tue Hejaz railway from Damascus to Medina and 
Mecea has been continued to the station of Tebuk, making up to 
the present 692 kiloms. The earthworks have been advanced 
some 30 kiloms. further, but it is estimated that it will take three 
years more before the line can be completed as far as Medina. 


On the Great Northern and City Tube Railway the 
smoking carriages on the trains have been fitted with penny-in- 
the slot machines containing cigarettes and matches, whilst the 
‘non-smokers are provided with similar machines filled with 
sweetmeats. The first train had to be refilled on its arrival at its 
destination. 


Tests were made recently with the first of the electric 
locomotives the New York Central Railroad will put on in October 
to haul trains between Croton and New York, beginning in Octo- 
ber. The cars will be of steel, and of the type used in the subway. 
The locomotives, says /ron Age, will be able to pull fifteen cars 
each at 60 miles an hour. 


Tue Canadian Pacific Railroad has made plans for a 
bridge spanning the Belly River, near Lethbridge, Alberta, North- 
West Territories. It will be slightly more than a mile long and 
300ft. above the water level. The bridge will be on the new line 
which will be built to shorten and straighten the route between 
Lethbridge and Macleod. 


THE Legislative Assembly of New South Wales has 
passed the Bill dissolving the Railway Commission, and providing 
for the appointment of a Chief Commissioner at a salary not 
exceeding £3000 per annum, and of two Assistant Commissioners 
of Railways and Tramways respectively, with salaries not exceed- 
ing £1500 each. The appointments are for seven years. 


Ir is reported from San Francisco that the freight 
blockade there is so great that the Southern Pacific Railway Com- 
pany has given orders to send no more freight uut:] what is there 
is unloaded. Seven thousand cars, 20 per cent. of the available 
equipment of the company, are tied up on sidings near that city. 
The company has levied storage charges of £1 9s. to £2 a car a day, 
but without result. 


As the result of continued rainstorms, the Trans-Baikal 
Railway has been washed away and damaged at several points ; 
while the railway running round the southern end of Lake Baikal 
has suffered very much from great landslips between the stations of 
Baikal and Slyudyanka, Two trains have been overwhelmed by 
these landslips ; two soldiers were killed, several were injured, and 
many cars were wrecked. 


On June 28th (New Style) the Russian Central Asian 
Railway system was brought more completely into direct com- 
munication with that of European Russia, for on that day the new 
regulations came into force by which throngh tickets in either 
direction were issued to passengers wishing to travel to or from 
Tashkend or beyond that place, while, at the same time, a through 
system of express goods traffic commenced. 


Wit the exception of about nine miles between 
Hakkoko and Koroton, in North Formosa, where some extensive 
bridging work still remains to be done, the line connecting Kelung 
in the north and Takow in the south is complete. The journey 
between the capital Taihoku and Tainan, the largest city in the 
south, can now be accomplished in fourteen hours, including the 
time spent in getting from Hakkoko to Koroton by trolley. 


TuE latest railway idea in America is the gasolene rail- 
way car, Arrangements have been made, says the Petroleum 
World, for their use on the railways of the Pacific Coast, the Union 
Pacitic Company having taken the initial steps in investigating 
their advantages. The cars are constructed of steel, and have six- 
cylinder vertical motors, rated at 100 horse-power, and started by 
compressed air. The cars can travel at 40 miles an hour, and can 
be stopped in less than 40 yards when travelling full speed. 


A LAW restricting the issue of free passes on the 
railways, which was passed by the last Legislature of Iowa, went 
into effect on July 4th. The passes thus cut off are:—City, 
county, district, State or federal officers, including judges and 
members of the General Assembly ; delegates to any political con- 
vention, travelling toor from such convention ; members oremployés 
of any political committee ; candidatesfor any city, county, district, 
State or federal office ; jurors in State or federal courts. The 
statutory prohibition does not apply to notaries public, persons 
holding an office which pays no fees or salary. 





On Saturday Mr. Justice Gaynor, of the Supreme 
Court, gave a decision to the effect that the Brooklyn Rapid 
Transit Company was acting illegally in charging two fares from 
Brooklyn Bridge to Coney Island, and that a single 5c. fare was all 
it could collect. Last Friday the company, says the 72mes, ignored 
this decision, and when the people ee to pay the extra fare its 
special police forcibly ejected them from the cars. Over a thou- 
sand persons were thus assaulted. One woman may die from her 
injuries. The Brooklyn Rapid Transit Company has defied public 
opinion for years, but it has never before gone so far as this. 


Tue report of thé Eastern Railway of France shows 
that the year 1905 was one of considerable activity, and in the 
result a sum of 10,078,604f. is handed over toswell State revenues, 
as against only 2,890,260f. in 1904, thus making an increase of 
7,188,344f. The total revenue came to 202,077,646f., a gain of 
9,128,869f. over the 1904 figures. Expenses at 110,043,255f. are 
2,091,671f. larger. Net revenue amounts to 92,054,903f., and the 
total available balance is 127,187,874f. Interest charges absorb 
96,359, 269f., leaving a surplus of 30,828,604f. Shareholders take 
——.” of this balance, and the remainder is handed over to 

ey . 








NOTES AND MEMORANDA 


_ THE increase of French imports into Australia con- 
tinues. Their total value in 1904 was £336,000, while in 1905 it 
was £511,000, 

DurinG the past month 10,000 tons of Northampton- 
shire pig iron have been despatched to Belgium vid Peterborough 
and King’s Lynn. 

OwinG to the new pumping machinery having got the 
sand out of the fissures in the well at Baleombe, which supplies 
Mid-Sussex with water, the water famine in that area is now ended. 


In his address to the Chemical Section of the British 
Association Professor Wyndham Dunstan remarked that the pro- 
duction of rubber by chemical means had been virtually accom- 
plished by its formation from isoprene. 





An investigation into the possibilities of aleohol as a 
fuel in small gas engines is about to be begun by Professor Charles 
E. Lucke, of Columbia University, for the United States Depart- 
ment of Agriculture, in the laboratories of Columbia. 


AN electrical manufacturers’ exhibition is to be held at 
Bristol in November and December next. One of the objects of 
the exhibition will be to demonstrate clearly the advantages of 
electricity for lighting, heating, and motor power purposes. 


Exports of coal and coke from the United States in 
1905 aggregated over 31,000,000 dols. in value, against 11,000,000 
dols. for 1895, a decade earlier. The United States holds third 
place among the nations as an exporter of coal, and first place as 
a producer. 


AccorpinG to the American Machinist, the United 
States Ordnance officers are carrying on a series of tests with a new 
bullet which is expected to supersede the one used at present in the 
ammunition for the new magazine rifle. The new bullet is jacketed, 
but is sharper than the earlier form. 


To cause paint to adhere firmly to galvanised iron, the 
United States Government have recently adopted specifications 
compelling the use of vinegar for washing the surface preparatory 
to painting. This is said to corrode or roughen the surface, thus 
giving the paint better opportunity to adhere. 


Ir metallic iron is melted along with copper or brass, 
it is said that part enters the alloy and becomes chemically com- 
bined, and the remainder separates in pellets or nodules of the 
hardness of steel, These nodules are the source of much trouble 
in brass, as they injure tools to an alarming extent. 


THE manufacture of tantalum, one of the hardest 
metals known, into sheets and bars is now, it is said, being prac- 
tised in Germany by the squirting process, the material in its 
original powdered form being mixed with water and gum traga- 
canth, and then successfully forced into rodsand shapes as desired. 


ATTENTION has been called to the fact that in evaporat- 
ing gold or silver solution in a porcelain basin, a considerable 
amount of gold or silver may be absorbed by the porcelain itself. 
In the manufacture of chloride of gold it is customary to grind up 
all of the porcelain evaporating basins, from which some of the 
deficiency is recovered. 

Some years ago the United States Weather Bureau re- 
rated their anemometers, and, disregarding the old Smeaton rule 
for determining the pressures, worked out a new formula, which 
they now use. According to this, the true velocity for an indicated 
velocity of 80 miles is 62-2 miles, and the corresponding pressure 
is 15-51b. per square foot. Other velocities and pressures are in 
the same ratio. 


Accorb1nG to the Hngineering and Mining Journal 
manganese bronze has practically driven aluminium bronze out of 
the market, or to such an extent that the disparity in the quan- 
tities used is very great. This condition has taken place not 
because of the superiority of manganese bronze over aluminium 
bronze, but because it is cheaper—containing nearly half zine—and 
may be more easily cast. 


Tue Canadian Government is still further extending 
the organisatian of the Marconi stations, which they have esta- 
blished for communication with ships, and from point to point 
along the coast. When two new stations at Father Point and 
Seven Islands are completed, there will be a continuous Marconi 
system from Quebec right up to Labgador on the one side, and 
to Cape Race on the other. 


In an article on “Prehistoric Iron,” the Industrial 
World states that during Roman occupation from the middle of 
the first century to 411, England had a commercial iron industry, 
which has been continuous to the present time. The Swedish 
industry has been continuous from the thirteenth century, or 
earlier. In the American colonies tie first successful attempt at 
iron making was at Lynn, Mass., in 1645. 


A FRENCH lady, Mlle. Suzanne Meyer, has, says the 
English Mechanic, cultivated the curious art of breadcrumb 
modelling for the last three years. She soaks the crumbs in 
various coloured liquids, and then works with the paste from a 
palette, having invented a process of making the crumbs elastic 
and almost unbreakable. The French Government have just 
bought one of her works—an apple tree in bloom—for the Luxem- 
bourg Gallery. 


Tue Trinity House authorities, says Cassier’s Magazine, 
have now completed the equipment of all the lighthouses under 
their charge with the Kitson system of petroleum incandescent 
lighting. The intensity of the new Kitson lamps may be judged 
from the fact that with the prismatic reflectors the light emitted 
measures from 200,000 candle-power up to 500,000 candle-power. 
Several of the foreign lighthouses have also been equipped with 
the same system. 


Tue Frahm apparatus for frequency or speed measure- 
ment by means of resonance— either mechanically or electrically 
set up—with one or more of a series of vibrating tongues of known 
periodicity has now been in use for over two years, and has proved 
very satisfactory. Numerous attempts to make it a self-recording 
instrument have, however, failed, chiefly owing to the friction 
between the recording pen and the paper. This difficulty, says 
the Electrical Engineer, has been overcome by making the record 
photographically. 

Ir is a noteworthy fact in proof of the progress made 
by the German iron industry that the number of the workmen 
has not risen in proportion to the increase of the production. In 
1895 the production amounted to 5,500,000 tons, and the workmen 
numbered 24,059 ; in 1904 the production had risen to 10,000,000 
tons, and the number of the workmen only to 35,284. In 1895 
the quantity produced per head of workmen employed amounted 
to 227 tons ; in 1904 it had risen to 283 tons, that is to say, the 
number of workmen increased during the decide by 47 per cent., 
but the quantity produced increased by 84 per cent. 


WaterR-PROOF glue is manufactured of gum shellac 
three parts and india-rubber one part by weight, these constituents 
being dissolved in separate vessels in ether, free from alcohol, 
subject to a gentle heat. When thoroughly dissolved, the two 
solutions are mixed, and kept for some time in a vessel tightly 
sealed. This glue resists the action of water, both hot and cold, 
as well as most acids and alkalis. If the glue is thinned by the 
admixture of ether, and applied as a varnish to leather along the 
seams where this has been sewn together, it renders the joint or 


* seam water-tight, and almost impossible to separate, 








MISCELLANEA. 
Tue Duke of the Abruzzi has named the three highest 


peaks of Mount Ruwenzori after Qu2en Margherita, Queen 
Alexandra, and King Leopold. 


Ten light spring wagons for military field telegraph use 
have been issued on experiment to the Ist and 2nd Telegraph 
Corps of the Royal Engineers, Aldershot. 


Tue Keyham, Devonport, extension works, an under- 
takirg which has been over ten years in construction, were formally 
opened last week, by the docking of H.M.S. Hibernia. 

THE Mexican Government have agreed to join Canada 
in subsidising a line of steamers which will provide a monthly 
service between Canadian and Mexican ports on the Pacific coast. 


Tue hillside districts of South Backs, which are in 
some cases 500ft. above sea level, are suffering from drought, 
and it is necessary to cart water several miles owing to the ponds 
and tanks having given out. 


Ir is reported from St. Petersburg that the Council of 
Ministers will shortly consider proposals of the Ministry of Finance 
that the export duty on petroleum on the Transcaucasian Railway 
shall provisionally be lowered. 


Germany has decided to tax motor cars. At first the 
tax will not be heavy, ranging from 25s. to £8 per annum, accord- 
ing to the vehicle ; but it is probable that, with the need for 
revenue, this rate will be raised. 


From all parts of Holland complaints are heard about 
the continuous drought. Little rain has fallen, and in numerous 
villages the water supply has run out, and 2d. is paid for a pail of 
water. Unless rain comes quickly the harvest will be lost. 





A SPLENDID performance has been accomplished by the 
cruiser Venus, one of the vessels of the Mediterranean Fleet, in 
the recent gunlayers’ tests throughout the fleet. Out of ninety-six 
rounds with the 6in. guns, seventy-eight hits were registered. 


SrxcE 1878 to the present time nearly every year has 
seen a continued and steady decline in the amount of rainfall in 
Ecuador. No exact statistics are obtainable, but there is little 
reason to doubt that the decline within the period cited is upwards 
of 30 per cent. 


Tue Lincoln Waterworks Committee recommend the 
City Council to construct a water-tower in the Above Hill district 
capable of holding 300,000 gallons of water, at an estimated cost 
of £7000, and to construct a new covered reservoir to hold 
8,000,000 gallons, on the top of Cross o’ Cliff Hill, at an estimated 
cost of £31,500. 


AccorpinG to the Consular Report for Ecuador, during 
the period of 1899 to 1905 the mining enterprises in and around 
the Esmeraldas province have been continued at a large expen- 
diture of foreign capital, but without any practical result so far, 
and according to unbiased opinion, without the prospect of any 
result in the future. 


PRE-EMINENT among the skilled craftsmen of China, 
the carpenter still maintains the leadership. Though almost invari- 
ably wedded to the use of the tools of his ancestors and to their 
methods, judged by results he is more efficient in his line, says 
the Engineering Magazine, than are the average of the foreign- 
trained fitters and machinists in theirs. 


WE are informed that the special prize presented by 
the King of Italy in the Motor Omnibus Competition which has 
been in progress at Milan for two months and terminated on the 
31st ult., has been awarded to the Darracq-Serpollet steam omni- 
bus. This omnibus took first place in all three stages of the com- 
petition, namely, for speed, durability, and daily street service. 


TuE standardisation trial of the battleship Nebraska, 
held off Vashon Island, developed the fact, says the Marine 
Review, that the vessel will have no trouble in making the speed of 
19 knots required by the contract. The average speed for five 
of the fastest trial runs was 19-237 knots. The main engines mace 
125-35 revolutions per minute, as against 119-85 revolutions 
required for a ship of 19 knots. 


AccorD1NG to the Report on Strikes and Lcck-outs, the 
aggregate number of working days available in the year for the 
whole industrial population may be roughly estimated at about 
3,000,000,000. The aggregate duration of disputes in working 
days—2,470,189—in 1905 was accordingly less than one-thousandth 
of the total. Spread over the entire body ot workpecple, the 
amount of working time consumed by disputes in 1905 was about 
one-quarter of a day per head. 


Compakine boiler explosions in England and the United 
States, Consul Halstead stated that during the twelve months 
ending June 30th, 1905, there were 14 persons killed and 40 injured 
from ‘British steam plant accidents; in the United States 383 
persons killed and 585 injured. The number of steam boilers in 
the United States does not exceed by more than 50 per cent. those 
in Great Britain, so that, in comparison, the actual percentage is 
ten times as great in the United States as in this country. 


Tue Vienna correspondent of the Pall Mall Gazette 
writes :—‘‘ Based upon the lessons gained from the experiences of 
the Russo-Japanese War, this year’s Austrian naval manceuvres at 
Pola promise to be exceptionally interesting. Captive balloons 
will be brought intoservice. During the first half of the manceu- 
vres the military ballooning department will be at the service of 
the land forces. Later on the aioe force will be transferred to 
the fleet, and experiments will be made with a captive balloon 
sent up from a warship.” 


AccorDING to a report of the Yokohama Chamber of 
Commerce, a plan for dredging the harbour of Yokohama inside 
the breakwater has been framed. It was originally intended to 
divide the harbour into four separate sections, having 20ft., 24ft., 
28ft., and 32ft. of water, to facilitate the anchorage of vessels, but, 
in view of the advent of large vessels, the authorities found it 
necessary to provide berths drawing at least 35ft. of water. The 

lan has, accordingly, been modified, and the dredging werk is to 
completed in nine years’ time. 


Russia seems determined to develop some form of 
trade with the Persian Gulf coast-line. At the middle of July the 
new steamer Tigris was completed for the Russian Trading and 
Navigation Company. The Tigris has been built on a special 
model for trading exclusively with the Persian Gulf ; the displace- 
ment is 5000 tons, and the cargo capacity is of 1600 tons. Another 
steamer, Euphrates, of exactly the same type as the Tigris, is 
being built for the company referred to, and is destined for 
Russian intercourse with the Persian Gulf. 


Sates of enamelled utensils are, says the Board of 
Trade Journal, steadily increasing throughout Northern China. 
Seventy per cent. of these importations find purchasers in the 
province of Pechili. The Austrian manufacturers control the 
market. Decorated enamelled ware is limited in sale to the cities, 
where the Chinese have a greater purchasing power, while the 
plain ware has a large sale in all towns and cities, and throughout 
the provinces. The articles most in use are ordinary wash-basins, 
blue outside and white inside, having a rim diameter of from Qin. 
to 15in. Basins decorated on the white inside ground with gaudily 
coloured flowers or figures of Occidental design also take well. 
Blue enabled tea kettles, of different capacities, ranging from one 
to three quarts, sell well. 
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by Post-office Order must be made payable to THe ENcingER, and 
accompanied by letter of advice to the Publisher. 


Tus Paper Copres. Taick Paper Copres. 
£0 


Half-yearly .. 18s. Od. | Half-yearly .. £1 Os. 8d. 
Yearly . £1 16s.°O0d.| Yearly .. .. .. £2 Os. 6d. 
e difference to cover extra postage. ) 
ADVERTISEMENTS. 


t@ The charge for advertisements of four lines and under is three 
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TO CORRESPONDENTS. 


£2 In order to avoid trouble and confusion we find tt necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

47 All letters intended for insertion in Tax Enoinerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy ieati 

4a ~=We cannot undertake to return drawings or manuscripts we must, 
therefore, request correspondents to keep copies. 








REPLIES. 


Heysuam.—The Midland Railway Company obtained its powers regarding 
Heysham in 1896. 

I. G T (Forton).—Wash-p‘ates are fitted in tender tanks to check the 
surging of the water. 

PF. W. W. (Stroud).—If you will refer to our issue for July 27th you will 
see that dynamite was used. 

Warerworks.—In 1002 the Annual General Meeting of the British 
Association of Waterworks Engineers was held in Leicester from the 
22d to the 25th of July. 

Castincs.— You have not made your meaning clear. We presume that 
you refer to malleable castings, but they are not usually made of white 
iron, but of good grey pig. If you will state the facts more fully we 
shall be happy to advise you further. 

J. W. H.—We can only refer you to the letters of our correspondents in 
the various centres of industry. No one knows whether iron will be 
dearer or cheaper next spring. With all the market information 
available before you, you are in the only position possible from which 
to frame an opinion. 

T. V. G. (Old Trafford).—Yo might try “Modern Machine Shop Tools,” 
by W. H. Van Dervoort, published by Crosby Lockwood and Son. it 
will, however, probably be best for you to see this book in your nearest 
public library, so as to judge if it suits your requirements or not. If it 
does nut, write to us again. 

P. 8. (Chepstuw).—The river mill is one of the oldest inventions in the 
world. They are to be found on the Rhone, the Rhine, and in many 
other Foca ities. Water for the supply of old London was pumped by 
wheels uader London Bridge. Generally speaking, such mechanism 
is feeble, because the available head of water is small. 

W. J. B (Norwich).—You might send a clerk to your public library to 
hunt up the information you require in the volumes of THz ENGINEER. 
But by far the better plan will be to commiunicat with the secretaries 
of the Institution of Civil Engineers and Mechanical Engineers, before 
whom papers have been read on the Channel Tunnel. 

R. A. 8. (Oxferd).—You do not give enough particulars, but we gather 
that the action is to be continuousan‘ automatic It might be secured, 
if the arrangement permits, by ending the coil with a fairly long 
vertical tube, which would act asa chimney. If this gave too slow a 
circula'iun, resort might be had to mechanical means, the air being 
propelled by pump or fan, driven by an electric or other motor. 

A. J (Liverpool). We know of no such rule as you desire, nor do we 
think it possible to make oue which would be suitable to all types and 
classes of steel ves-el-. The weight of steel materials in the hulls of 
ordinary tramps is roughly about one-half to three-fifths of the gross 
tonnage, but in shelter-deck vessels, in which all the enclosed spaces 
are not measured, the proportion would, of course, be in excess of this. 

O. V. P. B. —There is nv special rule for calculatin. the position of the 
centre of gravity of a locomotive, apa t from the instructions given in 
most treatises ov statics and dynamcs. Generaly, fi a the centre of 
gravity of each of the important parts, such as the boiler, the water in 
the boiler, t e cvlinders frame. wheels #c. A diagram can then be 
constructed and the position of the centre of grivity of the whole 
found approximately. To find it with minute accuracy would involve 
the weighing of each separate p rt of the whole machine. 


ERRATUM. 


In the article on ‘“‘ A New Geodetic Base Line," which ap in our 
issue of the 10th inst., the new alloy “‘ Invar” was accidentally incorrectly 
spelt ‘‘ Imar.” 
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London County Council Electric Tramways. 


Ir is now over three years since the first section 
of the southern tramways which are owned and 
worked by the London County Council was con- 
verted to the underground conduit system of electric 
traction ; and, as is well known, other sections have 
been similarly transformed and opened up for traffic 
since that time. A period of three years should be 
sufficiently long to allow of the conception of a 
basis upon which to set forth the financial accounts 
of the tramways, with special reference to the 
questions of renewals, and to street improvements, 
carried out for the exclusive benefit of the tram- 
ways; but the London County Council apparently 
think otherwise. _So.much so that Mr. T. Barclay 
Cockerton, the Local Government Board auditor, who 
has refrained from drawing attention to these matters 
in the accounts for the first two years of electrical 
working, now deems it essential to raise the subject 
in his report for the third year. The auditor 
directs the notice of the Council to the method of 
arriving at the amount set aside for future renewals, 
and to the manner in which the cost of certain 
street improvements in connection with tramways 
is apportioned as between the improvements 
account and the tramways account. Three Com- 
mittees of the County Council have these points 
under consideration, and they will form the subject 
of a report on a future occasion. In the meantime 
the general policy of the Council in respect of road 
widenings for the purpose of tramways may be re- 
called as being founded upon the principle of charg- 
ing the tramways account with one-third of the ex- 
penditure, and the improvements account with one- 
third, while the metropolitan borough councils whose 
districts are affected are asked to contribute the 
remaining third of the outlay. If the borough 
councils refuse to provide any money, as is often 
the case, on the ground that the street improve- 








ments are needed solely for the accommodation of 





the tramways, the County Council either abandon 
the tramway scheme or carry it out and charge the 
improvements scheme with one-third or two-thirds 
of the cost. In any case the tramways are always 
relieved in the case of road widenings to the extent 
of one-third of the expenses, and very frequently by 
two-thirds of the total cost of the road improve- 
ment works. 

It is the relief of the tramways at the expense of 
the improvements account, and with the assistance 
of some of the borough councils, which stamps the 
London County Council tramways as a rate-aided 
undertaking of the first magnitude. This point 
may be illustrated by the recent return made by the 
Controller to the London County Council at the in- 
stance of the Earl of Camperdown, who was 
Chairman of the Committee of the House of Lords 
which had the Tramways Bill promoted by the 
County Council under consideration a short time 
ago. The return shows that £1,056,000 has 
already been expended on street widenings for the 
purpose of the electric tramways. Of this sum the 
amount of £291,000 has been contributed by 
borough councils, and £401,000 has been drawn 
from the improvements account, while only £364,000 
has been borne by the tramwaysaccount. In other 
words, the tramway accounts has been rate-aided 
for the road improvements comprised in the 
return in question, to the extent of £692,000, 
or a sum of over twice the amount of 
the profits realised and appropriated for the relief of 
the rates during the whole of the period of horse 
car working since the southern tramways were 
expropriated by the County Council several years 
ago. It is, then, necessary to bear in mind this 
sum of nearly £700,000 which has been granted as 
a subsidy to the tramways in the past three years 
when dealing with accounts which purport to 
show profits, which have, however, no foundation 
in fact. 

The accounts for the first year—1903-4—of 
electrical working, as issued by the County Council, 
revealed a loss of over £8000, but nothing was 
placed to renewals fund, and the mileage run by 
the electric cars was not separately indicated. In 
the second year the accounts represent a net sur- 
plus of slightly over £7000, and an electric car 
mileage of 10,931,000 miles in round figures; and 
in the third year—1905-6—we are told that 
the profits amount to £2300, with a mileage of 
12,164,000 car miles. These results have been 
arrived at after having made provision for debt 
charges, and after having appropriated the sum of 
£35,000 for the renewals fund in each of the past 
two years, or a total of £70,000. It is precisely 
this question of renewals which converts these 
paper profits into a loss, quite apart from the 
before-mentioned subsidy of £692,000. The High- 
ways Committee and the Council have in the past 
laid it down as a guiding rule that a provision of 
ld. per car mile is necessary for renewals. As 
the car mileage run in 1904-5 amounted to 
10,931,000 miles, the sum required for renewals 
was over £45,000, but only £35,000 was appropriated 
for the purpose. The mileage of 12,164,000 miles 
in 1905-6, on the same basis of 1d. per car 
mile, necessitates an allocation of £50,000, but 
only £35,000 is shown to have been requisitioned. 
These figures indicate that the amount set aside 
for renewals in the two years is deficient on the 
County Council 1d. basis itself to the extent of 
£25,000, which sum converts the paper profits into 
a loss of £16,000 for the period, leaving out of con- 
sideration the loss in the first year of electrical 
working, and the fact that no provision whatever 
was made for renewals in that year. But the 
position of affairs is worse than these figures reveal, 
because after repeated questions at meetings of the 
County Council, Lord Welby, the chairman of the 
Finance Committee, has admitted that slightly over 
ld. per car mile is needed for renewals, and that 
the renewals fund is at present deficient to the 
amount of £40,000. Of course, when the Green- 
wich power station is in full operation the position of 
the tramways should be materially improved, but 
many years will be required to extinguish the sub- 
sidy of £692,000 which has already been granted to 
the tramways from the rates, to say nothing of the 
further subsidy of £900,000 which is to be devoted 
to the purpose of road widenings for the tramways 
in the North of London. 


Heavy Motor Vehicles. 


THE most disappointing section of the Report of 
the Royal Commission on Motor Cars is that 
devoted to heavy motor vehicles. It is disappoint- 
ing because it is in no sense or way suggestive. The 
Commissioners have not been able, it would 
appear, to grasp the difficulties of the subject; and 
the most they can do is to recommend a reduction 
in speed. They say that builders do not want any 








changes in the law; and with one or two minor 
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exceptions they do not wish for alterations in 
regulations, lest these should render necessary 
changes in methods of construction. Nothing else, 
was, we think, to be expected. If however, our 
readers will keep a few facts in mind they will see 
that it is unlikely that change can easily be 
avoided. When we come to analyse the ob- 
jections raised to self-propelled vehicles in general 
it will be found that there is little said 
in towns and cities against the pleasure car. 
No dust is raised. The speed is of necessity 
moderate. It isin the outskirts of cities and the 
open country that the motor car is used so as to be 
a nuisance; it is in the cities and suburbs of cities 
that the heavy car is said to be intolerable. But 
the objections to it are quite different. They all 
refer to noise and vibration, and smoke and smell. 
To the pleasure cars such objections do not apply. 
Now, an attack made on any system of locomotion 
in the metropolis must be infinitely more far 
reaching, influential, and change-compelling than 
the criticisms of the comparatively few who walk 
or ride on country roads or live alongside them can 
possibly be. When we hear that whole streets in 
the West End are becoming uninhabited, that 
rents are falling, and the value of property 
descending every day, it does not appear unnatural 
that those who are injured should demand legisla- 
tive interference. So far the motor omnibus is the 
chief offender. The Commissioners, at all events, 
have had no difficulty in arriving at this irresist- 
ible conclusion. Yet they say that they are 
reluctant to make any recommendations as to 
change of route, and refer the reader toa paragraph 
in another section for an expression of their 
opinion. We reproduce this paragraph just as it 
stands :—‘‘ Complaints are also made of the exces- 
sive noise or vibration caused by some motor cars. 
Probably the worst offenders in this matter are 
some of the larger types of vehicles, such as motor 
omnibuses, and it is obvious that as these vehicles 
commonly follow the same routes journey by 
journey, the annoyance to dwellers in the streets 
through which they pass may be very serious if no 
check is placed upon the amount of noise or vibra- 
tion which they may produce. We are of opinion 


that on many occasions this evil might be remedied 
by ordinary care, and we therefore think that the 
production of excessive noise or vibration, not of a 


momentary description, should be an offence.’ 


In another place we are told that in the city of 
Birmingham the police have dealt with this question 
in some instances by threatening to withdraw their 
licence from certain public service motor vehicles 
which made an undue amount of noise. We have 
not the least doubt that if a similar course were 
followed in London there would be an immediate 
change for the better. Unless an adequate stimulus 
is called into action there is no reason why any par- 
ticular pains should be taken to make omnibuses 
silent. At any moment two omnibuses may be 
found running close to each other, one of which is 
very noisy, the other almost silent, at least by com- 
parison. The vehicles may have been constructed 
by the same makers. A glance at their condition 
will go far to explain matters. One is nearly new 
and in excellent order, the other is obviously very 
much the worse for wear. Sifting matters a little, 
we find that excessive noise and vibration are in 
this case, at all events, due to a desire to save 
money. Gearing is worn, bolts slack, tires so defec- 
tive that we are lost in admiration of the skill 
that keeps them on the wheels at all. Surely 
the Commissioners must have had these facts, 
and such as these, brought under their notice? 
It may be argued with a good deal of plausibility, 
that the unavoidable creation of a nuisance as 
regards a few may be overlooked in the interests of 
the many. But altruism of this kind seems to bea 
waste of virtue until it has been conclusively proved 
that the nuisance is unabatable. No dispassionate 
and competent engineer will maintain that a motor 
omnibus is a thing so bad by its very nature as a 
combination of mechanism that its use must create 
a nuisance. In point of fact the motor omnibus is 
still an enormously unsatisfactory machine; but its 
defects are, so far, quite excusable, seeing that it is 
experimental, and complaint may well be silenced 
when it is shown that determined efforts are being 
made to introduce improvements. 

Less is said about steam lorries and their con- 
geners in the way of criticism, because, we sup- 
pose, they are not so much in evidence in the City 
and the West End. But in many suburbs they 
are disturbing to the last degree—noisy, dusty, and 
out of place in any but manufacturing districts. 
But as we have long since said in these pages, 
there is an enormous difference between various cars 
and vans of this kind. Some are evidently carefully 
designed to secure silence and smooth working, 
others certainly are not ; and again the question of 
upkeep comes in. Some standard of excellence it 








ought to be practicable to establish ; but the most 
that the Commissioners have done is to express the 
opinion that the total loaded axle weight of a trailer 
should not exceed four tons, that, at any rate as 
regards future construction, all iron or other rigid 
tires ot heavy motor cars should have rounded 
edges, that no heavy motor car should exceed a 
maximum over-all length of 22ft., and that all motor 
vehicles having an axle weight of eight tons should 
have a wheel base of not less than &ft., the speed 
not to exceed five miles per hour. We have no hint 
here of a desire to abate a nuisance. 

Tn concluding our criticisms of this Report we 
must repeat that it is admirably written, and must 
commend itself to every moderate-minded and im- 
partial thinker. But more prominence should have 
been given to the circumstance that the self- 
propelled industry has just now reached that con- 
dition of perfection which induces contentment. 
Builders and users are satisfied with what they have 
achieved. It is just at this point that legislation, 
careful, just, and based on a competent knowledge 
of the subject, might be called in to supply a 
stimulus. That improvement is desirable is forcibly 
asserted by the general public; that it is possible 
may be disputed. Even builders of motor cars do 
not know what they can do till they try. Sponta- 
neous effort is more desirable than work done under 
compulsion. Yet even that could hardly fail to be 
of value just now. 


Present-day Russia as a Market for Machinery. 


Ir is a strange fact that, in spite of the many 
columns that have been devoted to Russian affairs 
during the last few troublous years, Russia itself, 
as far as its internal economy is concerned, is still 
practically a terra incognita to the outside world. 
Had the recent terrible happenings, or anything 
approaching them, taken place in France, or 
Germany, or Norway, or the United States, the 
British public would long since have come to a 
decision in their minds as to what it all meant, 
and to what it was likely to lead; what the relative 
chances of the contending parties might be, and 
what the ultimate effect upon trade. No such 
calculation, however, has been possible with regard 
to Russia for the simple ‘reason that there is no 
definite point to start from in drawing conclusions. 
In fact, “ Holy Russia,” in many respects, remains 
as deep a mystery to the outside world as does the 
“Celestial Empire’; the ways of the Tartar are as 
inscrutable as those of the Heathen Chinee. In 
spite, however, of these recent years of external 
and internal wars, bloodshed, and political troubles, 
Russia did not cease to be a large purchaser of 
goods, even of a purely peaceful class, and such as 
could only be required for the promotion of indus- 
trial enterprises. This was the case even with 
machinery, and it is a noteworthy fact that 
during the whole period of the war with Japan 
some of our engineering ‘irms experienced no falling 
off whatever in the Russian demand for their goods. 
Some twelve or fifteen months ago, however, after, 
that is to say, the present reign of terror had 
asserted itself, there was a cessation in buying, and 
now something in the nature of a slump prevails. 

As to how the recent events in Russia have 
influenced the British machinery manufacturer in 
his trade with that country, the opinions expressed 
by men who regard the situation not from the point 
of view of the sensational journal, but from that of 
the business man, are of great value. If he 
has visited Russia or sent his representatives 
there without missing a year, until, perhaps, 
recently, and if he is in close and constant 
touch with his representatives and with Russian 
commercial and industrial men and matters, his 
testimony is all the more valuable. We are in 
possession of much evidence of this character, but 
before going into details as to these opinions, it is 
as well to clear the ground by explaining the 
general attitude of the British manufacturer towards 
Russia and Russian trade, even before the war with 
Japan. Although many individual firms in Great 
Britain have steadily and systematically gone to 
great expense in cultivating Russian trade, and have 
done so with great success, collectively speaking 
British manufacturing engineers have never looked 
upon that country as one in which to incur heavy 
business risks. They have, as a rule, preferred to 
accept any Russian business that came their way 
through ordinary and safe channels rather than to 
go out of their way to get it. In this respect we 
have differed very much from our continental com- 
petitors, and we have undoubtedly allowed them to 
get ahead of us in many lines which we might have 
made our own. Notably among our successful 
competitors for the Russian trade are Germany, 
Austria, Switzerland, Belgium, and to some extent 
France. Every one of these countries has 
looked upon Russia as a happy hunting 
ground for financial speculations, and although 








some of the speculators have been very hard hit at 
times, and especially lately, the financial interests 
thus created have afforded a powerful lever whieh 
has been used in favour of the manufacturers of 
the countries which hold those interests. It is {op 
this reason that Great Britain has never had the 
share in Russian trade which in other circum. 
stances might have been hers; but it is precisely 
for this reason, too, that she does not now find 
herself so heavy a loser by the Russian disasters ag 
do her neighbours. So safe, as a general rule, hag 
been the British commercial policy with Russia 
that even in the case of some manufacturers who 
have been the most successful in obtaining 
orders from Russia, many of them have conducted 
the whole of that portion of their business through 
continental firms established in Russia, and in some 
cases they have worked Russia through firms jn 
Germany or elsewhere on the Continent. While such 
a process undoubtedly curtails profits and occasion. 
ally may tend to divert a portion of the trade, the 
continental intermediary has acted as a solid and 
often a complete buffer between the British manu. 
facturer and the risks entailed by dealing with 
unknown Russian purchasers. It is true that in some 
cases the stagnation of stock already delivered to 
Russia has proved a serious feature in the business, 
but even here, in most cases, the foreign agent has had 
to bear the greater part of the burden of the British 
machinery stocks in that country. Thus it is that, 
as far as Russia’s machinery imports are concerned, 
it is the local firm rather than the British manu- 
facturer that has been the real loser. Such has by 
no means been the case with many of the conti- 
nental manufacturers, who have launched out heavily 
into carrying stocks at their own risk and offering 
long credit to Russian purchasers. 

Of the actual destruction of machinery in Russia, 
of which we have heard so much in the general 
papers, it is difficult to arrive at any accurate esti- 
mate at the present day. It is certain that, while 
that destruction has been considerable, it forms 
but an extremely small percentage of the whole. 
We know of no cases in which any one of our 
manufacturers has been able to trace a single 
definite instance of the destruction of plant 
supplied by them, though some have received orders 
for machinery which they believe to be for the pur- 
pose of replacing destroyed plant. Accounts reach 
us from industrialists in Russia which make it clear 
that it mattered little whether their factories were 
wrecked by revolutionists or visited by.Cossacks who 
were quartered on their premises. The damage was 
as wanton and severe in the one case as the other. 
It appears, however, that in many cases the damage 
to the actual machinery has not been anything 
like so severe as to the rest of the premises and 
the stock. After all, the wrecking of machinery is 
not, from a purely business point of view, a very 
disastrous affair to the manufacturer who will be 
called upon to replace it, and the general feeling in 
the country is very hopeful with regard to the 
share in this work, and to the ultimate share 
of Russian trade which will fall to Great Britain. 
When once the political atmosphere clears itself 
the trade prospects are expected to be very good, 
but the only point on which all our correspondents 
seem to be agreed is that things have not by any 
means arrived at their worst in Russia. It is 
worthy of note that, while many of our manufacturers 
emphatically declare that they would not on any 
account at the present time undertake any sort of 
business risk in dealing with Russia, some of them 
do not by any means share this view. 








THE ROAD AND ROLLING STOCK OF THE 
UNDERGROUND RAILWAYS. 


Ir is now fully twelve months since the working of the 
trains of the Inner Circle of the Metropolitan and 
District Railways by steam locomotives was super- 
seded by electrical traction. It seems a fitting time, 
therefore, to take stock—if we may so say—of the 
results from the point of view of the travelling public. 
In the earlier days of the conversion to electrical 
working the liabilities to interruption were frequent; 
but this was not to be wondered at, perhaps, in view 
of the difficulties attending so fundamental a change 
from one form of traction to another on lines in actual 
operation, and more especially so when, as in_ this 
instance, the changes affected not only the mode of 
propulsion, but also the system of signalling from manual 
to automatic working. These interruptions have been 
rendered less frequent as time has been afforded for per- 
fecting the electrical appliances, although they have not 
even now been wholly eliminated. : 
Serious as these interruptions often are in causing 
vexatious delays at busy periods of the day, it is with 
the working of the trains as vehicles, and as touching 
their influence on the comfort or otherwise of the pas- 
sengers using them, that we purpose dealing on this 
occasion. The improvement of the atmosphere of the 
underground portions of the lines, and the consequent 
cleanliness of the carriages and stations, as compare 
with their condition under the old system of working, 18 
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all that could be desired as regards the District Railway, 


althoug 


in connection with a considerable number of trains | 


running over the Metropolitan Company's lines detracts 
considerably from the improvement in these respects on 
the northern portion of the Circle. The corridor system 
adopted for the carriages and their brilliant lighting by 
electricity have effected a vast improvement on the 
vehicles used prior to the conversion, although the latter 


were well ahead of the requirements of the day when 


pres sae in the speed of the trains is also an 
important feature under the new system. : 

We regret, however, that we cannot speak in equal 
terms of the running of the vehicles as such. On the 
contrary, there is an amount of jolting, vibration, and 
noise attending the running of the trains which is as 
astonishing as it is inexcusable. This is primarily due 
to the bad condition of the permanent way, but is 
augmented by the unsuitable construction for its pur- 
pose of the machinery on which the carriages rest, 
more especially in respect of the inadequacy of the 
bearing - spring arrangements. The result is that 
the passengers are subjected to an amount of jolt- 
ing and vibration which is most annoying on many 
portions of the lines. This inadequacy of the spring 
arrangements might not be so apparent if the roadway 
were kept in good condition, but the latter has been 
allowed to get into such bad order as to accentuate all the 
faults of the former. ‘True, the bogie arrangements of 
the various vehicles are not equally defective, those of 
the Metropolitan carriages being better in design than 
those of the District Railway; while the vehicles of the 
latter railway, from, say, No. 300 upwards, are run less 
youghly than those of the other vehicles of this line, 
vehicles of the same design varying considerably in 
the roughness with which they run, depending on 
their state of repair. In these circumstances it is not 


h the continued use of steam-locomotive traction | 


ened for their purpose over forty years ago. The | 


| cheeses factor in the satisfactory working of a 
railway. 
| It is not alone in respect of the bearing-spring 
| arrangements, however, that the carriages now used by 
| the District and Metropolitan Companies for working 
| the Inner Circle system appear to us deficient in design. 
|The brake fittings seem wanting in the necessary 
strength and solidity to withstand the heavy stresses to 
which they are subjected in the arduous and oft-recurring 
| work of stopping the trains at stations and intermediate 
signals. The result is that there is an amount of rattle 
in the gearing that is very distracting to passengers, to 
say the least; but what is infinitely worse, the amount of 
slack or “ back lash” in the joints and connections results 
even in the hands of careful brake operators, in a disagree- 
able jerking of the carriages which is doubly trying to 
those passengers who are too frequently compelled to 
stand, owing to the overcrowding of the vehicles which 
the inadequacy of the accommodation at the busy periods 
of the day renders necessary. The carriages which we 
have noted, amongst others, as exemplifying these 
faults are Nos. 10, 34, 63, 97, 209, 227, 352, and 442 of 
the District Company, and Nos. 38, 44, 61, 63, 64, and 67 
of the Metropolitan Company, and readers who may be 
interested can thus verify for themselves what we have 
said on this subject. The buffer and draw arrangements 
admit also of considerable improvement, we think, to 
avoid the bumping action between the carriages which is 
frequently felt at stopping and starting. The District 
Company’s carriages, No. 219 third-class and No. 494 
first-class, struck us as being excellent examples of faulty 
couplings. 

There is a notable feature observable in connection with 
the permanent way not usually met with in railway 
experience, and that is that the heads of the rails are to 
be found worn laterally to a shape which we may not 

inappropriately describe as a blunt knife- 
edge, as shown by the sectioned outline. 





easy to allocate with certainty how much of the bad 
running of any particular vehicle is due to the roadway | 
or to the faults of the vehicle itself in which one) 
may happen to be travelling at the fime. But, as | 
the result of considerable time spent in riding in a | 
number of different trains and vehicles over the Inner | 
Circle lines of both the Metropolitan and the District | 
Railways, we are enabled to state that with the 
exception of the portions between the Mansion House 


and the Mark-lane stations of the District Railway, and | 


the Gloucester-road and the South Kensington stations of 


the Metropolitan Railway, which are in fairly good order, | 


the permanent way of,the other portions of the Circle is 
in a condition which would not be tolerated for an hour 
on any main-line railway in this country; and which, in 


conjunction with the inadequate spring arrangements of | 


the vehicles, renders riding in not a few of the carriages 
positively irksome. The worst portions are those between 
Farringdon-street and King’s Cross and between Portland- 
road and Praed-street on the Metropolitan Railway, and 
between Charing Cross and Westminster on the District 
line, although many other portions of both railways are 
not much better; and, as might be expected, the degree 
of badness varies somewhat as between what may be 
called, for distinction, the “up” and the “down” lines, | 


at any given portion of the Circle. | 


Doubtless some of the operations in connection with | 
the conversion of the system from steam traction to | 
the new mode of propulsion had the effect of disturb- | 
ing the permanent way, and interfering with the correct | 
vertical as well as horizontal alignment of the rails, | 
and the attention of the engineering staff has, no doubt, | 
been closely occupied with the more intricate problems | 
in connection with the electrical working of the lines; 
but that this defective condition of the permanent way 
should be permitted to exist is the more astonishing in 
view of the long time that has elapsed since the con- 
version took place, especially so as the withdrawal of the 
heavily-weighted steam locomotives greatly facilitates 
the maintenance of a smooth and true permanent way, 
this being one of the features, as we need hardly say, in 
favour of electrical traction. One would have thought 
that the railway authorities would have made haste to 
put this part of their undertaking into satisfactory 
condition, seeing that it bears so directly on the comfort 
of their passengers without involving any great expendi- 
ture of money in accomplishing it, while, when once done, 
the cost of maintenance of a well-laid line is less as 
regards both roadway and rolling stock repairs than it is 
when the lines are in bad order, and the money spent is 
accordingly in itself remunerative, apart from other 
considerations. 

We have already remarked on the inferiority of the 
bearing-spring arrangements of the bogies on which the 
District vehicles are carried. On the other hand, 
the advantages of a well-designed and elastic spring- 
cushion between the wheels and body of a railway 
carriage, in its lessening the discomfort of passengers, are 
to be seen and felt when travelling over the already 
named defective portions of the Circle in a train of London 
and North-Western or Great Western carriages, or in a 
train of the original Metropolitan carriages, which latter 
are still used in working some of the branch lines in 
connection with the Inner Circle. The inferiority of the 
bearing-spring arrangements of the District carriages has 
already forced itself on the nerves and minds of not a few 
of those who are in the habit of travelling over the lines 
in question. It is no uncommon occurrence to see 
passengers, who can afford the time, waiting at a 
station and letting District trains pass in order 
that they may travel in the more steady running 
trains of other confpanies, such as those we have 
sbove named, which they know are timed to 
follow some minutes later. Possibly the bogies in ques- 
tion were designed in respect of their bearing-spring 
arrangements, on the assumption that the permanent 
way on which they were to run would be in the most 
perfect order; but if this be so it is the more surprising 
that so little attention has, apparently, been paid to this 








An example of this is to be seen at the 
Temple Station, and more especially on 
what is known as the “inner” lines, but 
cases of the kind are to be found else- 
where. This particular wear appears to 
be caused by the grinding effect of the 
flanges on the side of the rails—more 
notably near the middle of their length— 
due to their not having been properly 
bent to correspond with the radius of the 
curve of the railway at the places where 
they are laid. They thus form a series of 
| tangents, as it were, which the flanges of the wheels of 
| passing trains endeavour to wear into a true curve. 
| When this process has gone on for some time, 
and the heads of the rails have become worn to a con- 
siderable extent on the one side, these rails have 
apparently been turned end for end and put back in their 
| places. But owing to their being again insufficiently 
carved to suit the radius of the lines, they became worn 
on the opposite side in a similar way to that above 
described. They consequently assume the blunt knife- 
edge form we have indicated. It is fortunate that the 
reduction in axle-weights of the trains by the abolition 
of the steam locomotives admits of such seriously 
weakened rails being used without undue risk of breaking 
under passing vehicles; but irrespective of this we 
should imagine that the renewing of the flanges 
worn by the ‘above-named cause involves an ex- 
penditure for new tires which it would be well worth 
saving, even supposing the undertakings in question were 
paying a fuller return for the capital invested in them 
than is at present the case. The narrowing of the heads 
of the rails must also have the effect of making more 
rapid the hollowing of the treads of the tires by reducing 
the bearing surface. And even the rails themselves can- 
not indefinitely withstand the wearing away and weaken- 
ing of their heads without necessitating renewal sooner 
than otherwise would be the case, with all its attendant 
cost. Our remarks so far have had reference more 
especially to the Inner Circle portion of the system, on 
which electrical traction has been adopted; but they 
equally apply to many parts of the branches worked in 
connection with the Circle, as, for example, the lines vid 
Earl’s Court to the various termini beyond. The 
frequency of the junctions and cross-over lines which the 
branching character of these extensions introduce call for 
even greater attention in the alignment of the rails 
to avoid the faults to which we have called attention. 
We have taken occasion to compare the running of the 
carriages on-the Central London, and the Baker-street 
and Waterloo electric railways with that of the carriages 
of the Metropolitan and the District electric lines, which 
we have been criticising, and think there is little room 
for question that the running is much in favour of the 
two first-named railways, although there is some need for 
improvement in the running of the carriages on the 
Central London line. The want of smoothness in their 
case is due to the rails being laid on longitudinal 
sleepers, the “lumpiness” of the lines having gradually 
come about by the impossibility there is of keeping rails 
true on longitudinal sleepers, owing to their warpin 
more or less. This was found to be a serious a 
insuperable defect in the original permanent way of the 
Great Western Railway, for which longitudinal sleepers 
wereused. The warping of the sleepers in the case of the 
Central London line will not, however, be so severe or 
recurrent, owing to their not being exposed to such extreme 
changes of temperature and weather as the sleepers of a 
surface line, such as the Great Western Railway. 
As regards both the Metropolitan and the District 
railways, there should be no difficulty, in view of the 
cross-sleepers in use on these lines, in keeping the 
rails true, and we note that the system of cross- 
sleepers has, wisely, been adopted on the Baker-street 
‘and Waterloo Railway. The wear of the head of the 
rails, similar to what we have named and illustrated in 
the case of the District Railway, is, however, very 
observable at places, and notably on the curve at the 


| 
| 





south end of the Embankment station of the Baker-street 
and Waterloo line, and is apparently due to the same 
cause—the curvature of the line at this point not being 
excessive—although the wear is confined, so far, to one 
side of the head only, the rails not having been reversed. 
The “filings” from the grinding action of the tires and 
rails on one another are to be seen lying thick on the 
sleepers and ballast at those parts where the shearing 
action takes place. 








AMERICAN ENGINEERING NEWS. 


Locomotive rebuilding works.—An important branch of 
the locomotive industry in the United States is that of taking 
discarded lecomotives—sold as being worn out, or too light, 
or of insufficient power—and, by repairs or rebuilding, 
putting them in serviceable condition for the smaller rail- 
ways, which can thus obtain suitable equipment at low cost. 
When the purchase and re-sale of second-hand locomotives 
was less important, the dealers required the sellers to put the 
engines in good repair, but the railways not only objected to 
thus occupying their shops, but demanded higher prices. As 
purchasers would only take engines that were in good con- 
dition, the development of the business led to the establish- 
ment of extensive works specially for the overhauling of 
not only locomotives, but carriages, wagons, steam excava- 
tors, turntables, and other equipment. They also in some 
cases undertake the repair and overhauling of locomotives 
and rolling stock for railways whose shops are full, but 
which require the equipment promptly. The Hicks loco- 
motive and carriage repair works havea site of about 65 acres, 
and including a locomotive shop, carriage shop, boiler shop, 
machine shop, blacksmith shop, storehouse, timber yard, &c. 
The locomotive shop has eight pits, served by four electric 
travelling cranes, and between this shop and the carriage 
shop is a transfer table. A considerable area is devoted to 
rails for storing equipment awaiting repair, sale, or shipment. 
The carriage work requires upholstery, decorating, &c., all of 
which are provided for. About 150 locomotives are handled 
per year. The plant is also adapted for building new goods 
wagons and thelighter class of locomotives for shunting work, 
&c., but the main business is in repairs. 

Electric winding engine.—One of the large ore works at 
Butte, U.S.A., has a 2000 horse-power hoist, and while this 
requires only 300 horse-power, running continuously, for the 
actual load, it would have been necessary to pay for 2000 
horse-power if current was purchased from a power company. 
This heavy expense is avoided by the use of a motor generator 
set. A slow-speed direct-current motor is either geared or 
directly connected to the hoisting drum, and receives current 
from a direct-current generator, driven by a motor. The 
motor generator runs at high speed, and carries a fly-wheel 
of sufficient capacity to operate the hoist for one continuous 
trip without any power being supplied from the system. The 
fly-wheel stores up power during 90 per cent. of the time that 
the hoist is idle, and gives it out during the few seconds that 
the hoist requires it. The result is that the power drawn 
from the supply system is practically constant, and the wide 
fluctuations in current are confined to the connections 
between the hoisting motor and the generator. The power 
drawn from the system is therefore only a fraction of that 
required to start the hoist. The method of control is by 
regulating the field of the generator, and, therefore, the 
voltage supplied to the niotor on the hoist. Thus only 1 or2 
per cent. of the power current passes through the controller, 
which is very easily handled, while the speed of the hoist can 
be controlled from full speed to barely moving. The cost of 
the motor generator set, fly-wheel, and motor on the hoist 
was only about half as much again as that of an induction 
motor connected directly to the hoist, so that the extra cost 
of the plant is practically nothing as compared to the cost of 
power saved by the new method. 

An American steam turbine.—The latest of the various 
types and modifications of steam turbines now being intro- 
duced in the United States is the Backstrom turbine, which 
operates under constant stage pressures in varying quantities 
to suit varying loads. It is horizontal, and is of the multi- 
cellular inflow type, and is claimed to be to the steam turbine 
what the Corliss engine was to the steam engine, in that it is 
provided with means for meeting the requirements of vary- 
ing loads without throttling the steam, so that it operates 
nearly as economically under light loads as under heavy loads. 
This is effected by flexible steel bands secured to the peri- 
phery of the nozzle sections and to rollers mounted on a collar 
or ring, which has a limited travel around the housing inside 
of which each turbine wheel revolves. A movement of this 
collar winds or unwinds the steel tape on each roller, thus 
uncovering or covering a series of nozzles or ports admitting 
steam to the wheel buckets. The rings are geared to pinions 
on a shaft controlled by the governor, so that the opening and 
closing of the nozzles is automatically effected according to 
the changes in load. A separate or emergency governor 
closes a butterfly valve in the steam pipe when the speed of 
the turbine exceeds its normal speed by 5 per cent. Exten- 
sive use is made of highly polished non-corrosive nickel steel 
for bucket casings and the lining of steam passages. The 
turbine may be operated as condensing or non-condensing at 
will, The first machine built is of 400 kilowatts capacity, and 
has ten turbine wheels or runners ; each wheel is wider than 
the preceding one, and all have an equal number of buckets 
of uniform cross section. 

Marine steam turbines in the United States.—The steam 
turbine has not yet been taken up to any extent by American 
shipping interests, and only a few yachts and small craft 
have as yet been equipped, the latter class including a ferry 
boat. The Navy Department is now having three gunboats 
of the scout class built, which will be equipped with three 
different systems of propelling engines for purposes of 
comparison ; one will have Curtis steam turbines, another 
will have Parsons steam turbines, and the third will have 
reciprocating engines. A twin-screw steamer is now being 
built for the Morgan Steamship Line, running between New 
York and New Orleans, which will be driven by two Curtis 
marine reversible steam turbines 10ft. diameter, each of 
4000 brake horse-power at 230 revolutions per minute. It is 
designed for a speed of 16 knots. Steam is supplied by ten 
Babcock and Wilcox water-tube boilers fitted with super- 
heaters. The total grate area is 770 square feet, and the 
total heating surface 28,500 square feet; the boiler pressure 
is 250 lb. with 100 degrees of superheat. The steamer is 
440ft. long over all, 416ft. between perpendiculars, 53ft. 
moulded beam, and 37ft. moulded depth, with a displace- 
ment of 10,000 tons. The draught is 25ft., and the carrying 








capacity is 6000 tons, 
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ELECTRIC WINDING. MACHINERY. 


An electric winding engine recently constructed by John H. 
Wilson and Co., Limited, of Liverpool, is illustrated above. 
This machine has been specially designed for tunnel work, and 
already many such machines have been in use for some time. 
They have generally been used for winding from tunnel shafts 
arranged with suitable pit*head gear. The machine which we 
illustrate is constructed for@working load of 3 tons direct off 
the drum, at a speed of ‘revolutions per minute. The 
winding drum will carry about 180ft. of steel wire rope 3in. 
diameter in single lap. -The gear wheels are machine cut out 
of the solid, to ensure quiet and smooth running. The drum 
is operated through-gearing . by a 45 brake horse-power West- 
inghouse motor, the speed of working being regulated by a 
controller of the tramway type. For stopping the machine 
when necessary a: powerful foot brake is provided. In some 
machines automatic electrical solenoid brakes are used; but 
it is said that many. engineers prefer hand or foot brakes. All 
the machinery anid gear is mounted on one massive founda- 
tion plate. 








COAL. 


THE volume on-‘‘ Coal’’ in the reports for 1904-5 has just 


appeared. They afford a good bird’s-eye view of the marketall 
over the world. Our readers were supplied recently with a re- 
view of the coal trade and production inthe United States; and 
it may be judged2that in drawing attention to such a com- 
pendium as this, two main points should be treated, viz., 
new sources of production, and the competition in foreign or 
neutral markets. The details gathered in this volume are 
many, and the ramifications of the trade world-wide, but, for 
the most part, such minutie are for the reference table only. 

New and important discoveries are stated to have been 
made near Maesyck, in the Belgian province of Limbourg. 
The opinion is that the coal beds of the Campine (Limbourg) 
are far greater in extent than was expected. 


even in Belgium, very keen. The powerful German syndi- 


cates find the freight, both by rail and canal, so low in | 
| America, some of their enterprising men, have the Brazils in 


Belgium that German coal can be sold there at as low, if 
not lower, prices as native coal. 
France, to her neighbours, must be regarded more as an im- 
porter than a producer and exporter of coal. At Havre the 
German coal does not make progress; but at Marseilles it 


has done so by the sacrifices of the Westphalian Coal Syndi- | 
| it is known, is re-shipped for bunkers of British vessels, but 


cate. It was found, however, that they gave more satisfac- 


tion with small rather than large coal. 


quality; but it is certain that in this case the 1s. export 
tax operated against the British coal. 
The German coalfields require a lengthy article to them- 


selves, but the outlook does not seem healthy there as a | 
| commission of inquiry has been organised under the direc- | 
| of signal, 


whole, especially when the syndicate system of working is 
considered. 
registered on outside trade, but the prices, the new tariff, the 


labour outlook in the home market, are a condemnation of the | 
Nobody seems to be pleased, and cer- | 


position as a whole. 
tainly not some big companies in the syndicates. The 
Gelsenkirchen Mining Company, for instance, is complaining 
of the taxes and the insurance contributions which fall upon 
the co npany and the workmen. Particulars are given, ard 


the result is that they amount to about £6 19s. 10d. per head, | 


exclusive of workmen’s share, and to £10 6s. 2d. inclusive. 
In Austria the production of coal, and especially of brown 
coil, has grown during the past ten years, but the Bohemian 


| favourable, though the coal is said to be friable. 
| matter. 
| cent. of the imports are found to be from Great Britain. 


On the whole, | 
however, the Belgian coal trade finds German competition, | 


The figures show that | 


It remains to be | 
seen whether they can maintain the low price and the good | 


Here and there and spasmodically growth is | 


mines are anxious regarding their export to (Germany, 
especially to Berlin, which has been falling’steadily. “At ports 
such as Trieste and Fiume the import trade with the United 
Kingdom is growing, and the labour disturbances in Germany 
have aided that, while, on the whole, the development of 
industries around Trieste and the superior quality of British 
coal accounts for the growing import. 

The reports from the Russian coalfields and ports are very 
mixed and unsatisfactory on the whole. Production is not 
developing as should be the case with such supplies in Poland 
and the South and the Caucasus. There is not the capital 
required, enterprise is absent, and generally the out- 
look is anything but cheerful. A note of interest is the 
suggestion that St. Petersburg will have to consider the 
question of introducing coal for domestic purposes, for the 
supply of firewood is diminishing rapidly. But it is found 
that Donetz—South Russian—coal cannot be delivered at 


| Cronstadt under a 3d. per pood, say 1s. 4d. per ton, dearer 
| than Northumbrian. 


Reports from such a purchasing centre as Algeria have an 
interest of their own ; they are from a neutral market. The | 


| rising prices of 1903 were subject to the growing competition 


of German coal, which the British coals felt at Algiers, as at 


| other ports in the Mediterranean. Coaling stations have been 
| lessened in importance for the construction of cargo boats of 
| large tonnage, able to carry sufficient coal between northern 


ports and the Suez Canal. The Welsh coal trade, which used 
to be a monopoly at Algiers, has been badly injured during the 
last few years, particularly since the imposition of the 
export tax in the United Kingdom. The contract given by 
the P.L.M. Railway is an instance of significance. It is for 
11,000 tons fuel, 9000 tons small coal, at a figure gs 
per ton less than that offered by British competitors. The 
quality appears to give satisfaction, and the analysis is 

This not- 
withstanding, the British trade in Algeria is a very important 
When we look at the coal business in Egypt, 99 per 


Many eyes are now-a-days directed to South America. 
Brazil is a country many of whose States are yet a terra 
incognita from the economic and commercial points. There 
are many indications that the United States of North 


their minds and their imaginations. More still, they have 
proceeded to action. The imports of coal to Brazil—or, 
rather, to Rio de Janeiro district—are now as 514,062 tons 


| British to 10,000 tons American, fully 75 per cent. of the | 


permanent imports being in British hands. Some of this, 
so far as there is serious competition the British importers 
have nothing to fear. On the other hand, the resources of | 
the coal deposits of Brazil are still an unknown quantity. | 
Coal deposits are known to exist in the Rio Grande do Sul, | 
Santa Catharina, and Parana, and the Government are taking 
measures to ascertain their value and their availability. A | 


tion of Mr. J. C. White, of the West Virginia (United States) 
Geological Survey. It has always been asserted that the | 


provinces much finds its way into the interior on mule back, 
there is some native coal, but statistics of it are quite un- 
reliable. But in the import market a competition has 
developed between British, West Hartley, and Australian 
coal, The importation of British coal and of Australian has 
increased largely, but in proportion the latter has done far 
better. Here is the deficiency of this volume: the prices 
given for 1903-4, and are an average—c.i.f.—of 30s for 
Cardiff coal, and 23s. for West Hartley and Australian. The 
railway rates in Chile are easy, some 4s. 6d. per ton for 100 
miles, according to the exchange. 

The wistful student of the coal market has a keen eye for 
China ; he knows a great development is awaiting there, and 
is ever on the look out for signs of it. So far no special 
development is discerned, though a certain amount of pro- 
duction, a growing amount, takes place. Much the same 
may be said of the French and Dutch possessions in Asia, 
the Dutch producing coal much on a par with Japanese coal. 
A German society working in Kiaochou and in the Shantung 
province has sunk a shaft of 826ft., and it intends going 
to 1100ft.; the value of the coal is still problematical. 

Japan and her coalfields are by no means to be neglected, 
She is found exporting to India, the Straits, the Dutch Indies, 
Hongkong, the Philippines, and the United States, and with 
India herself is a factor of great importance east of Suez and 
the Red Sea. The last few years have not witnessed an 
increase in her exports, but her energies have been engaged in 
war. Nagasakiis the port for the Takashima mines, the best 
coal mines of Japan. It is announced that new machinery 
has been laid down with a view of maintaining the export 
trade. Some of these mines are worked far under the sea, 
and the sea water is pumped out at the rate of 55 cubic feet 
the hour at Takashima, and 83ft. at Hashima, the exports 
from Nagasaki, and from Moji will require watching closely 
for the coming years. 

In the Turkish provinces the consumption of coal is of very 
minor importance, though it is reported that 9000 tons of 
Cardiff coal were consumed on the Hedjaz Railway in a year, 
and a similar quantity on the Beirut-Damascus-Hauran 
Railway during the same period. The average prices of 
imported coal at Damascus is about 60f., or about 48s, per 
ton. 








AUTOMATIC TRAIN CONTROL. 


For some time past the North Stafford Railway Company 
has had the Raymond Phillips automatic train control appara- 


| tus fixed at Newcastle Junction, with a corresponding equip- 


ment on an engine whereby a driver is advised as to the state 
of those signals—distant and stop—that he passes, and should 
these signals not be at clear the continuous brake is applied 
automatically—in part at the distant and fully at the home 
signal. The intimation to the driver advises him whether 
the signal he passes, if at danger, is a distant or a stop 
signal, a separate indication being given for the different class 


This end is attained by suspending from the right-hand 


Brazilian deposits are of an inferior description, so that the framing of the engine a case from the bottom of which pro- 


report of the Commission is awaited with interest. 


At | ject two levers. 


Inside the case and fastened to the base are 


present American imports are said to be low in consequence | two cylinders, in each of which works a piston coupled to the 


of strikes in the United States some time ago; but it may | 
be remarked that, with an equality of prices, British coal is 
always preferred to American. 

In Chile, on the other hand, there is an interesting develop- 
| ment, to nobody so interesting as to us. While it is said 
| that British coal has penetrated throughout the interior of 

Chile where railroads or roads exist, and that in the northern 


shorter end of a horizontal lever, the other and longer end of 


| which rests on the lever first referred to. The cylinders are 


| connected with the vacuum or Westinghouse train-pipe and 
| the reservoir, also to a syren or other whistle on the engine. 
On the longer end of each of the horizontal levers rests a 
piston valve. This duplication of levers, cylinders, piston 
valves, &¢., js to provide separate apparatus for distant and 
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Fig. 3-CONVEYOR PASSING OVER STORAGE HOPPERS 


stop signals, and there are also, as has been said, separate 
indications for these two different classes of signals, which 
indications take the shape of miniature arms of the same 
form as signals which may be in one case with an upper arm 
for the stop signal and a lower arm for a distant, or in separate 
cases. These indications are connected with the piston valves 
that rest on the longer end of the horizontal lever, which, in 
turn, rests on the projecting or striking lever. The indicators 
are normally at clear. 

Near the distant signai there are placed in the ‘‘ four-foot "’ 
side by side two cases so fixed that one is in line with the 
apparatus on the engine if it be running chimney first, and 
the second is to provide for an engine running tender or 
bunker first, and there is sufficient space between the two 
cases to allow dragging couplings to clear. These cases are 
in line with the striking lever for the distant apparatus on 
the engine. At the home and at other stop signals a second 
set is provided, which are in line with thestopapparatus. In 
each case are two trippers—only one is really necessary, but 
a second is provided as a reserve. These are suspended by 
a pin through the top of the case, and the lower end is 
weighted to keep the trippers upright. To the signal is 
coupled a slide in the case, and to the other end of this is 
coupled a weight to ensure the slide going to normal when 
the signal is returned to the ‘‘on”’ position. On the slide 
are two projections which come against the weighted end of 
the tripper when the slide is drawn forward by the signal 
being cleared. 

If the signal is not cleared the tripper remains upright, 
and is struck by the corresponding striking lever on the 
engine. The upper portion of the striking lever is turned 
away from the longer end of the horizontal lever, which then 
falls, and its end rests behind the top of the striking lever, 
so that the latter remains turned. When the lever falls the 
piston valve opens and allows air to pass to the indication 
raising the miniature arm. Air at the same time passes to 
the syren, and it commences to sound, and communication 
is opened to the train pipe, so that the brake is applied. In 
the case.of a distant signal the application is only partial, 
but when a stop signal is passed both the distant and stop 
signal valves are operated, which not only raise both minia- 
ture arms, so corresponding to standard out-door signalling, 
but a greater area of brake power is opened, and a full appli- 
cation made. 


The brake remains applied and the syren to | 











ceases to sound. At the same time the end of the longer 
lever comes away from holding the striking lever over, and 
the latter resumes its upright position with the longer end 
of the horizontal lever again resting on it. 

Former arrangements of this type of signalling, and there 
are many, have had different features of weakness. One has 
been a want of differentiation fora distant or warning signal, 
and fora stop or absolute signal. But the principal weakness 
has lain in the want of safeguards against a failure of the 


apparatus on the ground or on the engine. It will 
be remembered that in signalling during fog when a 
signal is cleared no warning is given, and there- 


fore it is natural to assume from no warning that there is a 
clear signal. Consequently, if the tripper at the signal were 
broken no warning would be given and a clear signal might 
be assumed, whereas the contrary might be the case. But 
what would be worse would be the breakage of the apparatus 
on the engine, which might lead to a driver running possibly 
for miles under the impression that he was passing clear 
signals. In the Phillips’ system these possibilities are met 
by providing in the signal-box an electrical repeater that 
indicates the position of the trippers. Directly they leave 
their normal position, whether by the signal being lowered or 
by being struck by an engine, or by any accidental or wilful 
disturbance, the repeater records that, and a bell commences 
ringing, and continues sounding until stopped by the signal- 
man. The man thus knows that the tripper has responded 
to the signal, or if the latter remains in the ‘‘on’’ position 
that the train has passed it. The latter notice is therefore 


exceedingly useful in foggy weather when the approach of a | 


train might otherwise not be known. The possibility of a 
failure of the striking lever on the engine is met by the 
peculiar construction of the same. It is made in scissors 
form, in two parts, and in the upper is a spring under com- 
pression which, should the lower ends get broken, would force 
the upper parts open so that the end of the horizontal lever 
would fall into it and would remain there until the lever had 
been replaced. The piston valve would fall, and the brake 


tinue until the lever had been replaced—a work of a few 
moments. Further, should the striking lever get broken, the 
| piston valve would fall and the brake be applied, so that it 
| would seem that all possible sources of failure have been 
anticipated. 


sound until a three-way cock is turned by the engineman | 


which connects the reservoir with the lower side of the | 


cylinder, or cylinders, in the base of the case, and this draws 
down the shorter end of the horizontal lever and raises the 
longer, so that the piston valve is again lifted, and conse- 
quently the miniature arm goes to normal and the syren 








Tut Chamber of Commerce, 


' hydraulic cranes at that port. 


would be applied and the syren sound, and this would con. | 


Dunkirk, France, has | 
decided to raise a loan of £10,400 to build a shed and install six | 


Fig. 4—CORNER GUIDING WHEEL 


COAL HANDLING PLANT AT GREENWICH 
POWER STATION. 

WE have already described at some length the large electric 
power station built by the London County Council at Green- 
wich. Weare now enabled to give some views of the coal 

| and ash handling plant, and the following additional parti- 
culars :—The plant consists of two combined conveying and 
elevating strands of buckets mounted upon a double strand 
of chain, the buckets being pivoted on projecting pins, so that 
they may always retain their vertical position with regard to 
the plane in which the chain is travelling. The conveyors 
are loaded from an overhead storage hopper outside the house, 
through the fillers shown on illustration—Fig. 1—and, after 
passing along a horizontal distance of about 100ft., rise in a 
vertical direction to a height of 90ft., at which point the 
| driving gear shown. in Fig. 2 is situated. This driving gear 
consists of two 25 horse-power motors, which are directly 
coupled. to the end shafts of conveyors by means of cut steel 
gearing. After leaving the driving gear the conveyor travels 
| in a horizontal direction for about 300ft., passing over the 
storage hopper inside house, as shown in Fig. 3. At intervals 
on this plane tilters are fixed to enable the attendant to dis- 
charge coal at any fixed point desired. The conveyor then 
drops to basement level, a drop of about 100ft., and passes 
back in front of boilers and coal store, shown in Fig. 1. 
Ashes from the furnaces are fed in through fillers, as already 
| described, for the coal, and the conveyor then rises to a 
| height of 30ft. to allow of the discharge of ashes direct to 
barges. It afterwards descends to resume the cycle of opera- 
| tions. Fig. 4 shows a detail of one of the corner wheels, and 
in Fig. 1 may be seen the two strands, the upper being loaded 
with coal and the lower returning with ashes. The plant was 
| supplied by the New Conveyor Co., Ltd., of Smethwick. 








BULK OIL TOWING BARGE. 


A VESSEL of a unique character—at least on this side of the 
| Atlantic—has recently paid a brief two days’ visit to the 

Thames. The craft in question was the Standard Oil Com- 
| pany’s towing barge ‘‘ No. 95,’’ which has made the Trans- 
| atlantic passage from New York to Purfleet in tow of the 
| same company’s steamer Col. E..L. Drake. The term 
| ‘*barge’’ hardly conveys a clear inception of this gigantic 
| vessel, which has a gross tonnage of 4167 tons, and an oil 
| capacity of about 52,000 barrels. 

According to Lloyd’s Register, ‘‘ No. 95°’ is deseribed as a 
steel four-masted barge, constructed for the conveyance of oil 
/in bulk, As a matter of fact, she has five steel masts, and in 
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some respects reminds one of the mammoth multi-masted 
schooners which are so plentiful on the American coast. She 
was built in 1903 by the Townsend-Downey Shipbuilding 
Company at Shooter Island, New York. Her dimensions 
are :—Length, 360°5ft.; breadth, 50ft.; and depth, 27ft. She 
arrived in London on Sunday morning, Augusts12th, and, 
after discharging her cargo of ‘‘ gas oil,’’ was towed away to 
sea again by the Col. E. L. Drake on Tuesday morning. She 
can, we understand, be pumped full of oil in eight hours, 
and, given good opportunities, can discharge the same in 
about seventeen hours. Her consort, the towing steamer, 
has not the same carrying capacity, for she can only load 
about 30,000 barrels of oil. 

This is the second visit of these two vessels to this. country 
from America. Last year they made their first run across 
the Atlantic, doing the passage from New York to the Thames 
in seventeen days. This year the time occupied was some 
hours shorter, the weather on the voyage being favourable. 
When at sea the barge is towed by a Yin. diameter steel 
hawser, the scope of which, in ordinary weather, is about 340 
fathoms. In very heavy weather, however, the strain on the 
tow rope is eased by shackling the barge’s tow rope to that of 
the towing steamer, the scope of hawser then being 
about 680 fathoms. One of the noticeable features in the 
bows of the barge is the powerful steam towing machine, 
which automatically maintains an equal strain on the hawser 
by winding it on a drum when the strain decreases and un- 
winding it when the power of the towing vessel is felt on the 
rope. A similar machine was used when the 10,000-ton 
Deevey Floating Dock was towed to the Philippines. 

The machine fitted on board, the ‘‘ No. 95,’’ is made by 
the American Ship Windlass Company, of Providence, R.I. 

The barge, although essentially dependent for moving upon 
her consort, yet assists progress when the winds are favour- 
able by setting sails on her five steel masts, which are 
designated fore, main, mizen, jigger, and spanker. On each 
of these lofty masts she carries a gaff sail, with booms, of the 
same shape asa barque’s spanker. Right forward she also 
sets a fore-topmast staysail. The fore mast, and also the 
spanker mast, however, do double duty, acting as funnels to 
the engine-room and galley respectively. The steam power 
generated is needed for the towing machine, the pumping 
gear, the steering gear, and also for the deck winches, which, 
when the barge is at sea, are used for hoisting aloft the heavy 
fore-and-aft sails which the craft carries. Right forward in 
the bows is the pilot-house, from whence the ship is steered 
by steam gear, although for use in case of breakdown an 
auxiliary steering gear is fitted right aft over the rudder. 
This gear is manufactured by the Williamson Brothers 
Company, of Philadelphia, Pa. 

The crew of the barge only numbers thirteen al! told, viz., 
captain, mate, engineer, wireless telegraphy operator, 
steward, bosun, five seamen, and two firemen. The quarters 
of the crew are right forward, whilst the officers are berthed 
aft in spacious cabins below the level of the deck. A custom 
essentially American prevails on board in regard to meals, 
The officers dine first in the mess-room, which corresponds to 
the saloon of an ordinary ‘‘tramp’’ steamer. Afterwards, at 
‘* second bell,’’ the deck hands come along aft and take their 
meals at the same table at which the captain and officers 
have recently dined. 

For regularly carrying petroleum and bulk oil cargoes of alike 
nature, extreme care has to be exercised in regard to naked 
lights. To remove, as far as is possible, all danger, the craft 
is lighted throughout by electricity. This system also obtains 
in the galley, the only naked lights on board being the galley 
fire and the fire necessary-for generating steam in the boilers. 
The cabins are heated by steam. The pumping gear for 
loading and discharging the liquid cargo is placed right aft, 
almost over the rudder, and each discharge pipe is fitted with 
a gauge showing the pressure upon the pipe. When dis- 
charging on Monday afternoon the pressure on the pipe line 
was in the neighbourhood of 501b. 

Leading right from one end of the barge to the other are 
port and starboard under-deck alley ways, or, as the Ameri- 


cans call them, ‘‘ companion ways.’’ At sea these are closed | 
and the doors locked, according to American regulations, | 


although in very heavy weather, when the decks are flooded 
by heavy seas, the regulations permit of one of the alley ways 
being opened, so that the men may go from forward to aft, or 
vice versd, under shelter. The barge is not built with high 
steel bulwarks, the usual fashion in trading steamers, but has 











stanchions and chains, thus permitting any seas that are 
shipped to escape overboard as quickly as possible. Only two 
small boats are carried, these being placed near the stern. 

To expedite communication between the barge and the 
towing steamers, or with other vessels passed at sea,‘‘ No. 95”’ 
is fitted with a complete installation of wireless telegraphy on 
the De Forrest system. For this purpose the spanker mast 
is utilised, the wires leading down from the spar into the 
cabin, where the operator has the necessary receiving and 
despatching instruments. The dynamo for this wireless 
installation is placed aft, near the stern-post. 

The barge carries water ballast on her return journeys. It 
is in this trim that she left the Thames on Tuesday last, 
August 14th, and when she is employed in conveying oil from 
Texas to New York, her return passages are always, made in 
water ballast. } 

The towing steamer is not a large vessel, as size is counted 
in these days, her gross tonnage being 4205 tons, and her 
net tonnage 3307 tons. She was constructed and engined at 
Philadelphia a couple of years ago by W. Cramp and Sons, 
Ship and Engine Building Company, her engines having 
cylinders 25in., 41$in., and 68in. in diameter, by 42in. stroke. 
She burns oil fuel. 








FOUR-CYLINDER EXPRESS LOCOMOTIVE, 
G.W.R. 


A NEw type of four-cylinder non-compound express locomotive 
has recently been designed by Mr. Churchward, chief locomo- 
tive superintendent of the Great Western Railway. This 
engine we are enabled by Mr. Churchward’s courtesy to illus- 
trate in the two engravings which accompany this article. 
The total loaded weight of this engine with its tender is 
114 tons 10 ewt., of which the engine represents 74 tons 
10 ewt., and the tender 40 tons. The empty weights are 
69 tons 6 cwt., and 18 tons 5 ewt. respectively. 

The four cylinders are each of them 14}in. diameter by 
26in. stroke. The steam ports are 25in. by 1}in., and the 
exhaust ports 25in. by 3in. The boiler barrel is 14ft. 10in. 
long, and it varies in outside diameter from 4ft. 10}in. to 5ft. 
Gin. The dimensions of the fire-box are 9ft. by 5ft. 9in. and 
4ft. outside, and Sft. 2/7,in. by 4ft. 9in. and 3ft. 23in. inside. 
The heights are 6ft. 6gin., and 5ft. gin. The centre line 
of the boiler is 8ft. 6in. from the top of the rail. There are 
250 tubes, each 2in. in diameter, and 15ft. 2,,in. long. The 


A DEVICE TO PREVENT CREEPING IN RAILS. 


A METHOD of preventing the creeping of railway rails has 
been introduced by the Forbes Patent Rail and Grip Nut 
Syndicate, Limited, of 25-29, Coleman-street,.E.C. The 
idea is so well shown in the accompanying illustration, that 
very little description is necessary. The rails are rolled, and 
the one jaw of each chair is cast with corrugations or flutings, 
There are some four of these to the breadth of the chair jaw, 
and they are about jin. deep. They are of almost similar 


CORRUGATED RAILS AND CHAIRS 


contour and depth on the web of the rails as on the chair, but 
a slight amount of play is permitted. The result, however, 
is that the two sets of corrugations engage with each other 
when the wooden keys are driven home. Further than this, 
since both sides of the web of the rail are corrugated, the 
wood of the keys enters into the corrugations and affords 
an additional grip on the rail, besides which it is claimed that 
the keys are less liable to shake out owing to vibration. 

We understand that a trial extending over fifteen months 
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FOUR CYLINDER EXPRESS LOCOMOTIVE, GREAT WESTERN RAILWAY 


total heating surface is 2142:91 square feet, made up of 
1988°65 in the tubes and 154°26 in the fire-box. The grate 
area is 27°07 square feet. 

As will be seen, the engine is of the 4-4-2 type, with the four 
driving wheels coupled. The diameter of the bogie wheels is 
3ft. 2in., of the driving wheels 6ft. 84in., and of the trailing 
wheels 4ft. 14in. The working steam pressure is 225 Ib., 
and the tractive effort 26,560 lb. The water capacity of the 
tender is 3500 gallons, The length overall of the engine 
and tender is 64ft. 1#in. 

We understand that this engine is running very satisfac- 
torily. She is working the Plymouth ‘‘ Limited Express ”’ 
in her turn, and is rather more powerful than the other large 
express engines. She is, however, not burning more coal 
than the others, and, in the opinion of the men running her, 
perhaps rather less. 





and more has been made with rails and chairs of this pattern 
at two places on the London and North-Western Railway 
where creeping was experierced. One of these was between 
King’s Langley and Boxmoor on the main line, and the other 
on the Merthyr and Abergavenny line in South Wales. We 
understand that in both cases the creeping has been 
undoubtedly stopped. f 

We are informed that the additional price will be practi- 
cally nothing, as it will cost no more to cast the chairs, and 
it is stated that the rail rollers will not make an extra charge. 
If the corrugations correspond on either side of the web of 
the rail there will be no increase in weight, but even if it is 
decided to have the corrugations as excrescences on the web 
of the rail—that is, an additional thickness of metal for each 
corrugation over and above the standard thickness of the web 
—the extra weight will be quite small. 
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NOTES FROM SOUTH APRICA. 


(From our own Correspondent.) 
JOHANNESBURG, July 16th, 1906. 

Great satisfaction is expressed on every hand at the 
execllent results achieved by the mines during the month of 
June. The gold output, according to the Chamber of Mines 
declaration, was 475,975 ounces, of value £2,021,813, which 
shows an increase of 14,733 ounces above the previous record 
production, namely, that of the month before. To secure 
a a thirty-day month a» actual advance beyond the 
maximum pre-existing monthly production is an attainment 
somewhat beyond all anticipations, and speaks significantly 
of the healthy state of the mining industry, At the head of 
the list of producing mines stands the Robinson Gold Mining 
Company, which, milling with 210 stamps, crushed 30,051 
tons of rock, and recovered 20,312 ounces of gold. This is 
the largest monthly return ever made by a single mine on 
the Rand, beating the previous record by 208 ounces, and the 
estimated profits are as high as £52,573.. In the production 
of the June gold output 7930 stamnaamere engaged in the 
whole Transvaal, out of which 7570 were at work on the 
Witwatersrand, this being 285 in excess of the maximum 
figures previously recorded. During the month of June the 
Kaftir labour supply declined to the extent of 1125, but the 
indentured Chinese coolies were increased~ by 1385, this lead- 
ing to a total gain of 260 in the number of unskilled 
labourers. The actual total numbers employed were 77,557 
natives and 52,328 Chinese. 

The results of June operations at Vlaklaagte on the tin 
property of the South African Land and Exploration Com- 
pany are disappointing. The number of tons crushed and 
treated was 1148, but only 11-44 tons of black oxide of tin 
were won, this being just 1 per cent. 

The Premier Diamond Mine returns also show a decline 
for the month of June. The diamonds recovered from mine 
ground totalled 65,1543 carats, and, iu addition to this, 
21714 carats were obtained from the pulsator residues. The 
gears dealt with 252,379 loads of mine ground and 53,791 
loads of overburdens. Neglecting this latter~ground, which 
is practically barren, the yield per 100 loads works’ out at 
26 carats, which contrasts unfavourably. with the 35 and 
30 carats obtained in the months of April and May respec- 
tively. During June, owing to the scarcity of water, the full 
plant could not be kept at work, but the abundant water 
supply from the new reservoir at the Wilge River will be 
available by the end of July, as the pumps and pump line will 
then be completed. 

In connection with the Premier Mine an interesting experi- 
ment has recently been carried out on the Rand. Several 
tons of blue ground were bagged and railed to Johannesburg, 
where, on the Village Main Reef Mine, they were treated in 
atube mill. Full details of the test have not been published, 
but it appears that the results were so far successful as to war- 
rant the ordering of a small tube mill plant for the Premier. 
It should be said that the trial treatment was a wet process, 
and that disintegration of the blue ground was satisfactorily 
accomplished, while, contrary to expectations, the diamonds 
were not retained in the mill but were discharged with the 
slime, from whieh they could, of course, be separated by the 
ordinary process. It is quite probable, though, that an 
alteration of the screening of the discharge orifice of the tube 
mill will enable this separation to be effected therein. The 
great advantage that will be gained by direct treatment of 
the hard unoxidised ground in tube mills is that flooring can 
be dispensed with. This flooring process is resorted to to 
produce disintegration by natural weathering, and it necces- 
sarily takes a considerable time, involves much floor space as 
well as several handlings of the ground, and for all these 
reasons is costly, while the opportunities for theft are great. 

Another experiment in connection with the treatment of 
diamondiferous ground has recently been carried out at the 
Montrose Diamond Mine, where a small dry-treatment plant, 
of local origin, was installed for trial. Tests have long ago 
been made at other places to discover if water could be 
dispensed with, but no satisfactory results have been previously 
obtained, so that the news that the Montrose trials have been 
successful will be welcomed, as it frequently happens that 
adequate water supply cannot be obtained continuously in 
the neighbourhood of diamond propositions that are well 
worth proving. 

Analteration of the Transvaal Mines and Works Regula- 
tions that has just been published is of some importance to 
manufacturers as well as to mining engineers, in that it 
emphasises and reiterates the intention of the Government 
not to permit mines to be worked unless two outlets are pro- 
vided, which practically means two shafts and at least two 
winding plants for each mine. As the regulations now stand, 
the winning ore from mines having but one shaft or outlet is 
proclaimed unlawful unless such proceeding be authorised in 
writing by the Government mining engineer, for the purpose 
of testing the ground opened up, and such authorisation can 
only be given upon the observance of the following condi- 
tions:—(1) That the ore extracted shall not exceed 5000 tons. 
(2) That the number of persons employed underground at 
any one time shall not exceed 250. .(3) That such work shall 
be carried on underground between the hours of sunrise and 
sunset only, (4) Such further conditions as in the opinion 
of the Government mining engineer shall tend to ensure the 
safety of the persons employed in the mine. The decision 
has led to the temporary closing down of the deep level shaft 
of the Lancaster West Mine until connection is made with 
the adjoining mine—the Lancaster Company—by driving 
along the Botha Reef. It should be stated that this method of 
providing two outlets is permissible, but in the case of large 
deep level properties it will occasion so much delay after the 
reef has been encountered that, as stated above, for many 
new mines on the Witwatersrand the effect of the amendment 
to the mining regulations will be practically to compel each 
nine to sink and maintain two shafts. While all this entails 
large additional expense for mine equipment, the action of 
the Government in placing this commercial consideration as 
quite subordinate in importance to the consideration of the 
maximum possible safety for those employed underground is 
generally commended. 

There is still plenty of talk about the further electrification 
of the Rand, but nothing definite appears to have been 
decided upon, except thafthe Rand Central Electric Works 
at Brakpan are to be considerably extended, The African 
Concessions: Syndicate, interested, it is understood, in the 
Victoria Falls Electric Power Scheme, are applying for an 
Ordinance to entitle them to construct generating stations 
and erect lines for the transmission of power in a very general 
way, as also for the expropriation of certain land for the pur- 
pose of building high and low-level water reservoirs, presum- 
ably for the purpose of storing hydraulic energy to be utilised 


immediately from time to time for the running of energy 
generators in case of a breakdown of the main station or 
power line. The Vereeniging Scheme, perhaps’ the most 
promising—water being abundant, and coal cheap—appears 
for the time to be in disfayour, 








LETTERS TO THE EDITOR. 


(We do not hold ovrselves responsible for the opinions of our 
correspondents. ) 





STEEL; PLASTIC OR ELASTIC, 


Sir,—-The serious failures in steel forgings that have been 
experienced for many years show some signs of improvement due 
tothe use of more material so as to prevent breakage ; but the 
many fractures of main shafts of sea-going vessels, not to mention 
occasional breakages of minor parts, leave much to be explained. 

Some years: ago. the Buard of Trade increased their require- 
ments for strength of propeller shafts 15 per cent., and this partly 
in response to the loud complaints of underwriters. Losses total 
or partial were so numerows and costly in amount as to evoke 
remarks from a judge in the Admiralty,Court expressing his sur- 
prise at the sacrifice of money. 

The real cause of the failures in mild steel may be traced to 
official timidity in the early days of steel development. In some 
few cases mild steel plates were found to be cracked after having 
been riveted in place in boilers. Trouble was also experienced in 
more than one case in the skin plating of ships. Jn all cases the 
work had been done by first-rate firms, and the trouble was 
explained by the steel makers as being probably due to imperfect 
mixing of the materials in the steel furnace. This led to very 
large extension being demanded under test, and a somewhat low 
tensile test being insisted upon. 

In these days mild steel was shown in many forms to take the 
fancy of the public, such as rods formed into knots, and plates 
doubled upon themselves, but these were accomplished by steady 

ressure, and would frequently fail utterly if attempted to be done 

y the hammer. Mild steel now will stand the hammer test very 
well, as usually effected—that is, by a very light blow from a very 
heavy steam hammer slowly applied, but this can hardly be 
described as a percussive test. 

The purely statical stresses that a boiler shell has to bear, and 
the largely statical stresses that the skin of a ship has to endure, 
and which are in few conditions alternative in direction, bear no 
resemblance to the severe stresses of shafts at sea, where both the 
amount and direction is changing several times in a second. In 
the same way a material suited to the one case is ill adapted to 
the other. This has always been clearly recognised by the 
Sheffield makers, who for many years—in fact, before the introduc- 
tion of mild steel—made, and are still making, high-grade steel 
shafts successfully. 

Plasticity and elasticity are opposing terms, and a steel that is 
suitable for boiler shells, and which will stand an extension test of 
probably 20 per cent. in 10in., is too plastic for use in shafting. 

Bodies practically devoid of elasticity and nearly plastic are, 
moist clay, wax, resins, &c. &c. Taking wax in the form of an 
ordinary candle, this at ordinary temperatures can be altered in 
form considerably either by twisting or bending, but it must be 
done slowly. Fracture at once occurs if an effort is applied sud- 
denly, and there is no doubt that steel shafts, if made of steel of 
undue plasticity, break in the same way ; the occurrence taking 
place without any warning, such as was given with iron shafts. 

All experience with mild steel shows that it fails suddenly, In 
railway work, where a wider choice is shown in the choice of 
material, locomotive crank axles are usually allowed a life only 
70 per cent. that for iron, although a much higher load is placed 
upon them during that period ; they are then condemned and put 
aside. 

Many years ago, in the days of iron crank shafts, a Liverpool 
superintending engineer stated his private belief that there was 
not a sound crank shaft crossing the Atlantic, and undoubtedly 
many cracked shafts made several trips before they were consigned 
to the scrap yard at the forge. 

The better class of carriage and van builders do not use mild 
steel for their axletrees. The wheel arms are steel faced on the 
lower and wearing side, and when the occasional examination is 
made by removing the wheels an incipient fracture ean be 
observed. 

Whether the modern motor car builder who uses mild steel 
freely is to be trusted, time will certainly tell. The conditions of 
working and the vibrations on an ordinary road are severely trying, 
and the sudden failure of any structural part is painful to contem- 
plate. Yet the whole weight and the total of the shocks due to 
inequalities of the road are borne in many vehicles by plates of 
fibrous elastic spring steel, and it is the rarest occurrence for a 
leaf to break except by distinct ill usage, such as by collision. The 
extra material necessary in strength to meet the effects of vibra- 
tion can be roughly seen by comparing the scantlings of a motor 
car fitted with pneumatic tires and one with hard rubber tires, 
after making allowance for the difference in weight of the two 
vehicles. 

The failure of marine shafts is no new matter. It was consider- 
ably discussed in many publications in 1893; especially so far as 
statistics went, and these were formidable. Engine builders, 
however, go still along the official line of least resistance and use 
the cheaper material. When it is remembered that the turning 
moment in the best marine engine of reciprocating type is far 
from uniform and that severe blows are experienced by the 
propeller blades in bad weather, which makes matters worse, and 
also that these variations occur several times in a revolution, it 
would seem that a material having any great amount of plasticity 
was the worst possible to employ for tail shafts, 

It will be interesting to watch the results of the more even- 
turning moment of the turbine style of machinery as affecting the 
durability of the propeller shafts ; but the damage from propeller 
vibration will not be eliminated entirely, because, although smaller 
in diameter, and therefore more deeply immersed, the velocity of 
the propeller blades is greater. 

The failures of connecting-rods and valve-rods are occasionally 
disastrous, and mostly occur in the case of very fast running jobs, 
where alternations of stress and stresses due to inertia of parts are 
rapid ;* but these parts are relatively much smaller than main 
shafts, and the working under the hammer encourages a fibre, and 
in the hands of a good smith adds considerably to the elastic 
strength. Space will not allow the various failures of shafts, Xc., 
that have occurred at sea of late years to be recounted, but they 
are well known, and wherever any evidence has been forthcoming 
they have always, in the case of steel, been characterised by great 
suddenness, and this is to be explained by the material having an 
undue amount of plasticity as opposed to elasticity. 

Lewisham, S8.E. H. T.-D. 

August 7th. 





THE NATIONAL PHYSICAL LABORATORY. 


Str,—Owing to holidays, I have only just seen your article on 
the ‘‘ National Physical Laboratory,” in your issue of the 27th July, 
but I trust you will find space in your columns for a few remarks 
on this matter, 

The real questions involved are these :—(1) Is it a fact that the 
Lacon Committee recommend that commercial testing of 
materials for constructional and similar work should not be under- 
taken by the National Physical Laboratory ¢ 
being done by the Laboratory / 

To the latter question, in the House, at first a reply was given 
which left the matter uncertain, and when the same question was 
put in such a definite form by Sir Benjamin Stone that it could 


(2) Is such work 














not be evaded, the Treasury Committee’s report was quoted in 
justification. 

May I be permitted to quote from the Treasury Committee’s 
report the passages which seem to me to bear on the subject, so 
that your readers may form their own conclusions? Paragraph 9 : 
‘* It would be neither necessary or desirable to compete with or 
interfere with the testing of materials of various kinds as now 
carried out in private or other laboratories, but there are — 
special and important tests and investigations into the strengt 
and behaviour of materials which might be conducted with great 
advantage at a laboratory such as is contemplated in the reference. 
As illustrations we may mention investigations into the behaviour 
of metals and other substances under continuous and alternating 
stresses, which investigations are not, so faras we know, conducted 
at the present time at-any testing institution in this country.” 
After reference to experiments on wind pressure, the report pro- 
ceeds :—‘‘ We could give other instances of the same nature, and 
merely refer to the above subjects as examples of such matters as 
would, in our opinion, be proper for investigation for a public 
institution as distinguished from the ordinary testing of materials 
used in commerce or in construction and machinery which can be 
and is now efficiently conducted at private establishments.” 

Again, quoting from paragraph 18—‘‘ Work useful both to 
science and industry could therein be performed for which no 
——— provision is at present made either in this country or at 
the Bureau International des Poids et Mesures.” 

Can it be contended that the members of the Committee who 
wrote the above contemplated the testing of ropes, chains, &c., 
which have for years been tested by Kirkaldy and other testing 
engineers / 

he final recommendation of the Committee is as follows :— 
‘*(1) That a public institution should be founded for standardising 
and verifying instruments, for testing materials, and for the deter- 
mination of physical constants.” 

Taking the report as a whole nothing can be clearer than that 
the testing of materials, referred to in the final recommendations, 
refers to those mechanical tests, other than commercial tests, of 
which examples are cited, and the attempt to make out that this 
final recommendation shows that the Committee contemplated the 
commercial testing of chains, ropes, &c., seems only possible by 
ignoring other parts of the report. It seemsclear from an unbiassed 
reading of such report that there is no justification for the under- 
taking of commercial work ‘xy the Physical Laboratory, subsidised 
as it is by Government funds. YORKSHIRE, 

Middlesbrough, August 14th. 





UNEXPLAINED RAILWAY ACCIDENTS. 

Sirk,—Mr. John Riekie on page 153 again expresses his opinion 
“that high speed rather tends to prevent derailments,” but he 
entirely fails to produce any evidence to support his views. On 
the other hand, I am of opinion that high speed on curves causes 
derailments. 

At the half-yearly meeting of the London and South-Western 
Railway Company, held on the 3rd inst., the chairman, Sir Charles 
Scotter, placed the case very clearly. He said, ‘‘It was distinctly 
stipulated that the speed of express trains through Salisbury should 
not exceed 30 miles an hour, but that the train in question was 
being driven through Salisbury at more than 60 miles an hour, and 
the accident was inevitable.” This statement of the case appears 
to me to be most correct, and shows that high speed es go 
curve was the cause. The chairman, however, went further, and 
remarked that ‘‘ it was time the demands of the public for exces- 
sive speed ceased.” With that opinion I also agree, for without 
doubt the timing of many trains is now so excessive that the 
drivers cannot keep time if they are to obey the speed regulations. 

In reply to Mr. James Keith, page 153, the Witham accident 
was certainly not ‘‘ unexplained,” and the three platelayers who 
had removed keys and done more work than they should have 
done were very properly discharged from the service for causing 
the accident. 

With reference to the letter of “‘T. Y. V.,” page 153, Mr. 
Peter W. Barlow, the engirtieer of the South-Eastern Railway, in 
1848 placed the keys inside, his reason being that ‘if the keys 
come out there will be no danger.” His cast iron sleepers and 
chairs combined, in 1849, also had inside keys.. These sleepers 
were tried on the South-Eastern and Midland Railways at that 


date. 

In 1853 the Midland Company adopted inside keys as its 
standard, but in 1884, or twenty-one years later, this company 
returned to the outside keys. However, at the present time many 
branches and many miles of sidings still have the keys placed 
inside. CLEMENT E. STRETTON, 

Leicester, August 11th. 





THE LATE MR. F. W. WEBB AND COMPOUND LOCOMOTIVES, 

Srr,—In reply to ‘‘ K.,” I may say that the four-cylinder com- 
pound, Alfred the Great, is a somewhat larger and heavier engine 
than La France, which belongs to the Jubilee class. Alfred the 
Great was the first engine of a series of bigger four-cylinder com- 
pounds. Its weight in working order is 57 tons 12 ewt., of which 
37 tons are available for adhesion. La France weighs 54 tons 8 cwt., 
and has 35} tons of adhesion weight. The performance by the 
former, quoted by me in my previous letter, is unquestionably a 
remarkable one. I culled it from Mr. Rous-Marten’s records. 
The approximate weight of the train, empty, was 465 tons, It 
will be seen that I added 25 tons for passengers, luggage, kc. As 
the company’s officials allow a little ove 19 tons for loading in the 


. case of a 375-ton train, my estimate will probably not be far out ; 


but even if we knock off 5 tons, and so reduce the total weight to 
485 tons, we still have an exeeptionally heavy train, hauled, too, 
at a very respectable speed indeed. The latter is the figure given 
by Mr. Rous-Marten, but the tare weight alone is sufficient to 
establish the excellence of the achievement. 


Bowes Park, August 11th. F. W. BREWER. 








SteaAM YACHT.—There was recently launched from Messrs. John 
Cran and Co.’s yard, of Leith, a steam launch of 120 tons Thames 
yacht measurement. The engines have also been built by the 
firm. The Merel, which has been constructed for use on the 
Rhine and other- continental rivers, went on a trial run on the 
Forth last Monday, and an average speed of 11? knots was 
attained. She has a draught of water which, it is said, will enable 
her to go through the canals to the Danube, the Black Sea, or 
the Mediterranean. The yacht is fitted with electric light, re- 
frigerator plant, and other modern appliances, which render her a 
most comfortable little vessel. 

THE ALLEN INSTITUTE, BEDFORD.—A handsome building which 
has been erected by Mr. W. H. Allen, Chairman of W. 
H, Allen, Son and Co.; Limited, for the use of the work- 
men employed at the Queen’s Engineering Works was 
recently opened. In the course of a speech which Mr. 
Allen made, he remarked that his wishes were that the building 
should be used for the pleasure, profit and pastime of the men, 
and for their cultivation, the latter to predominate. -In that part 
of Bedford a zoom was wanted where the men could have eoncerts, 
lectures, and other forms of education, and he hoped that they 
would all benefit thereby. Mr. Prothero then opened the 
building. He thought that Institute meant many important 
things, but it meant in the first and chief place that the employer 
had at heart the best interests of the men whom heemployed. In 
another way that Institute had a meaning. It recognised that it 
was just as important that men should be trained in the use of 
their leisure as in the use of their working hours. For many years 
their leisure had been too neglected, and there were few means of 
using it profitably to themselves. At the conclusion of the 
proceedings Mr, Allen was presented with an illuminated address 
y Mr. Reid, the works manager, on behalf of the workpeople, 




























































THE ENGINEER 


Avucust 17, 1906 








THE INJURED 








ACCIDENT TO THE DEUTSCHLAND. 


Ovk readers will no doubt remember that recently the 
Hamburgh-American liner Deutschland sustained severe 
damage to her bows in a collision with a masonry pier in 
Dover Harbour. The ship is now being repaired at the 
Woolston Works of John I. Thornycroft and Co., Ltd., and 
through the courtesy of the firm we are able to give illustra- 
tions of her, one of them taken immediately after dry docking. 
The nature of the accident can be seen clearly from these. 
The damage will necessitate the fitting of a new stem and 
about forty bow plates. The work is being carried on day 
and night, and it is hoped to have the vessel undocked 
shortly. 





AN ADDING MACHINE. 


We have received from Messrs. Dickinson and Shields, of 
Alliance Mills, Stoke Newington, N., an instrument called 
‘* The British Calculator,’’ with the aid of which it is possible 
to add up sums of money to almost any figure. The 


THE BRITISH CALCULATOR 


pocket size, which we illustrate, is 5}in. in diameter and 
only gin. thick. With this instrument sums may be added 
up to £500, at which total the pounds reading returns to 
zero. However, by remembering the number of £500 that 
have been recorded, sums to any amount may be dealt 
with, The chief feature of the British Calculator is the 
extreme simplicity of manipulation. It would indeed be 
difficult to conceive anything more simple, and the risks of 
making a mistake are small. The illustration obviates the 
necessity of a very detailed description. The three partly 
circular slots at the top expose the teeth of three wheels, 
which can be readily turned round. The divisions on the 
top slot represent pence; those of the second row, shillings ; 
and the bottom slot, pounds. The result of the addition is 
recorded in the four square holes shown on the right of the 
centre of the disc. It will be noticed that the top slot 
exposes to view twenty-three divisions or spaces between the 
teeth of the outside wheel. These divisions represent half- 
pence. The second slot is equally divided into nineteen parts, 
each part representing one shilling. The bottom slot is 


divided into fifteen parts, each one corresponding to one pound. | 


To add a column of figures, it does not matter whether the 
addition is made by adding together all the pence first and so 





on, or by taking cross columns. An ivory style is inserted in 
the space opposite the amount with which it is desired to 
deal. The wheel is then moved round by the style until the 
latter comes up against the right-hand end of theslot. This 
performance is repeated with the other wheels or wheel, as the 
case may be. Each item is dealt with in this way, and the total 
is registered in the three square spaces seen on the right of the 
calculator, in the engraving. Each of the so-called wheels 
has one red bar or tooth. To set the instrument to zero, the 
style is placed behind this bar and then moved reund to the 
right hand of the slot, as when adding. In this case, however, 
it is essential that the pence should be first brought to zero, 
then the shillings, and finally the pounds. This order must 
be observed. The machine described is intended for pocket 
use, but larger sizes can be obtained, the largest showing 
additions up toone million pounds. However, for all ordinary 
work the small machine will be found to be quite suitable, 
for it is a simple matter either to remember or write down 
the number of times 500 has been registered by the machine, 
and by doing this quite large sums can be dealt with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Trade Improvement. 

THERE is no gainsaying the trade improveinent which is 
manifesting itself in this district. The strikingly better reports of 
the Cleveland warrant trade, and the sudden appearance of Ger 
many as a buyer of Northampton pig iron after an absence of 
twenty years, are events which are finding a marked reflection 
locally. Pig iron buyers are anxious to secure supplies, and they 
cannot place any large contracts except at a considerable advance 
in price if forward delivery is intended. This condition is gradu- 
ally affecting the finished iron trade. Makers of manufactured 
iron cannot pay more for materials without obtaining better prices. 
This week they are firmer in their selling rates, and former mini- 
mum prices are withdrawn. Advances in sheets and bars are 
expected very shortly. Black sheets, doubles, were quoted this 
Thursday—afterncon in Birmingham at £8 2s, 6d. to £8 5s. per 
ton, and latens £8 15s. to £8 17s. 6d. per ton. Galvanised iron 
was £12 12s. 6d. to £12 15s., and £12 17s. 6d. for 24 w.g. 
material, f.o.b., Liverpool or equal-distanced outports. The higher 
srices named here, however, were declared to be more the excep- 
tion than the rule. Local makers, it is stated, are not exceeding 
the Association ‘‘ standard” so generally as has been commonly 
reported. 


Merchant Iron Prices, 

Common iron bars are quoted £6 5s. per ton, and common 
merchant qualities, previously £6 10s., are now quoted £6 12s. 6d., 
a few makers asking £6 15s. per ton. North Staffordshire bars 
are £7 2s. 6d. to £7 5s. ; South Staffordshire hoop iron, £7 15s. ; 
gas tube strip, £6 12s, 6d. to £6 15s. ; and rivet iron, £7 15s. per 
ton. 


Steel Trade. 

Steel keeps a strong market, and sales of constructional 
material for the bridge and rooting and wagon building trades are 
large. Boiler plates are quoted £8 10s, to £8 15s.; girder plates, 
£7 10s. to £7 15s.; engineering angles, £6 15s. to £7 ; joists, £7 
to £7 2s. 6d., &c. Tin bars for the sheet makers are still lagging 
in demand, consumers clinging to the hope that prices may go 
lower. This, however, is not very likely to be realised. Bessemer 
billets are quoted £5 5s. to £5 7s. 6d., and tin bars (Bessemer) about 
the same. Siemens qualities are £5 5s. to £5 7s. 6d. per ton. The 
reports were repeated this afternoon from Welsh sources that 
South Staffordshire and East Worcestershire tin-plate makers were 
buying their steel tin bars from Welsh mills at less than native 
prices, but makers have again denied that there was anything 
serious in the complaints. ‘‘ Hardly tangible” was the criticism 
extended by certain consumers. Other black plate makers would 
go scarcely so far as this in their denials, 


Engineering. 
Engineers in the Birmingham district all keep well 
employed, There are good orders for quick revolution steam 


LINER DEUTSCHLAND 





Machine tool makers also are able to speak 
better of their experiehce. The producers of tubes for marine 
purposes are actively engaged. For bridge, girder, and other con- 
structional work there is a good sale, and the boilermakers are 
busy. Makers of heavy castings and other ironfoundry articles 
are in receipt of plenty of orders, 


engines on hand. 


Railway Rolling Stock. 

Rolling stock makers have some substantial contracts 
under execution for foreign railways, though these are being 
worked off rather rapidly just now. The activity of this branch 
of the trade may be seen from the fact that during July just 
passed the exports of trucks reached the value of £215,713, as 
compared with £136,107 in July, 1905, and £126,595 in July, 1904, 
Such figures are also characteristic of the éxperience of other 
months of the year, with the result that the total of the exports 
during the seven complete months of the year already run has 
amounted to £1,511,910, which compares with £623.648 and 
£779,756 in the first seven months of the years 1905-1904 respec- 
tively. Much interest is taken locally in the statement that the 
Japanese Government has arranged for the engagement of 
American and British engineers for the reconstruction of those 
portions of the Manchurian and Eastern Chinese lines which were 
acquired by Japan under the Peace Treaty with Russia. A sum 
of 20 million yen, or about two million sterling, will be set aside 
by the Japanese Government during the ensuing financial year for 
the purpose of reconstructing and the renewal of rolling stock and 
locomotives, the orders for which may be considered certain to be 
placed in England. 


New Reservoir Construction. 

At Nuneaton, in Warwickshire, the existing service reservoir 
has been cracked across, owing to the numerous coal pit workings 
which are in the district. The reservoir was built of brick and 
concrete, but in the building of the new covered reservoir which 
has been found to be necessary a fresh system of construction has 
been adopted. There were two alternative schemes. One was to 
use brick and concrete as before, but upon a site which was known 
to be absolutely secure. The other scheme was to use ferro-con- 
crete. It was almost impossible to find such a site as would be 
required by the first-mentioned scheme, and, consequently, the 
latter was adopted. 


Shropshire Lead Mining. 

The Ear! of Tankerville is rapidly re-opening the extensive 
Snailbeach lead mines on his Shropshire estate, and there is a 
demand for a large number of men, The mines have been closed 
for several years, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, August 15th. 


Pig Iron Improved. 

Wir# the annual holidays in other parts of Lancashire in 
full swing, the attendance on the Iron Change on Tuesday .as 
searcely so good as usual. Many familiar faces, both in the engi- 
neering and ironfounding trades, were conspicuous by their 
absence, but, notwithstanding this, there was a more buoyant 
feeling in pig iron, and the prospects forward in all departments 
were good. Prophets who predicted some time ago that the 
autumn would bring an improved state of things are now taking 
credit for their acumen and foresight, although it is only fair to say 
that there was probably a langer number—chiefly buyers, by the 
way—who did not agree with them. 


More Pig Iron Details. ; 
Coming to details, it may be said that warrants have 

slowly but surely appreciated in value for a fortnight or more past, 
and this, combined with the increased shipments from the East and 
West Coast ports, have stimulated the upward movement here. 


| Although there was no official advance in Lincolnshire here on 


Friday, yet it was evident from the demnand that makers would 


| ask a premium on current rates, and this proved correct, for on Tues- 


day they were asking 1s. to 1s. 6d. more for foundry iron. Lanca- 
shire, after a brief spurt, seems to have gone back to the old 
position, but Derbyshire was quoted by merchants 6d. to 1s, more 
money. There would appear to be a strong inquiry in this centre 
for Middlesbrough, and prices are somewhat higher, while the 











THE ENGINEER 


181 





Avueust 17, 1906 





— 
~— 


official advance in Scotch pig iron of last week has been fully 


maintained. 


Finished Iron and Steel. 
Finished iron remains steady generally, and quotations 
are maintained. In steel there is little new to note. Agents and 
merchants report a good demand in all departments. 


Manufactured Copper. 
Makers report a quiet demand without change in prices. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
6d.; Staffordshire, 55s.; Derbyshire, 57s. 6d. to 58s. ; 
Middlesbrough, open brands, 61s. 4d. to 61s. 10d. Scotch : Gart- 
sherri, 64s. 6d.; Glengarnock, 62s, 6d.; Eglinton, 62s.; Dalmel- 
lington, 623., delivered Manchester. West Coast hematite, 66s. 
f.o.t.; East Coast ditto, 65s. 6d. to 663. f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 62s, 3d.; Glengarnock, 60s. 
§d.; Eglinton, 59s. 9d.; Dalmellington, 59s. 9d. Delivered 
Preston : Gartsherrie, 63s.  64d.; _Glengarnock, 6ls, _6d.; 
Eglinton, 61s.; Dalmellington, 61s. Finished iron : Bars, £7 5s.; 
hoops, £7.17s. 64.; sheets, £8 7s. 6d. to £8 12s, 6d. Steel: Bars, 
£7 5s.; hoops, £7 15s.; boiler plates, official, £3 12s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d.; English billets, 
£5 5s. to £5 10s.; sheets, £8 17s. 6d. Copper: Sheets, £96 per 
ton ; seamless’ copper tubes, 114d. to 11#d.; seamless brass tubes, 
Qd.; brazed ditto, 104d. to 10¥d.; rolled brass, 8}d.; brass wire, 
8}d. to Shd.; brass sheets, 9d. per lb. Sheet lead, £19 15s. 


57s. to vfs. 


per ton, 


Employment, 

Employment in the engineering trades continues good, 
especially with. machine tool makers. The prospects in textile 
machinery making appear to be better than ever. Not only are 
the numerous projected cotton mills stimulating production, but 
foreign inquiry is said to be A good deal of overtime is 
being worked in the Oldham district, where an advance of wages 
has been demanded, which is still under consideration. 


The Lancashire Coal Trade. 

There was an exceedingly poor attendance on the Coal 
Exchange on Tuesday, and one well-known salesman said, ‘‘ You 
could aave coal given you for the asking.” While this is going a long 
way in metaphor even, it is certain that the stagnation is becoming 
more pronounced. In no department was a good account of trade 
to be heard, while detnand for shipping purposes is becoming 
exceedingly dull, and owners have great difficulty in arranging 
freights. Quotations remain nominal, and unchanged. 


BARROW-IN-FURNESS, August 16th. 
Hematites. 

There is a steadier tone in the hematite iron trade, and a 
better demand has arisen for early deliveries of metal, but very 
few forward sales are being made, as it is uncertain what direction 
the market will take. In the meantime, however, makers are in 
a strong position in having a fairly good order sheet before them, 
and this is particularly the case as regards the largest producers. 
A betterdemand has arisen for iron for steel-mnaking punposes, and 
there are expectations that this demand will be maintained. 
Warrant stocks stand at 73,719 tons, a slight increase on the week. 
Makers’ stocks remain smal], and are not likely to increase. Prices 
are very steady at 67s. for mixed Bessemer numbers nominal, net 


f.o.b., with business done at 66s. and warrant iron sellers at 
65s, 6d. net cash, buyers 3d. less. Special qualities of Bessemer 
iron are in good demand, and there is also a good market for 
ferro-manganese and spiegeleisen, while the trade in forge and 
foundry sorts is quiet, as it does not pay to use high-priced 


hematite iron for purposes in which ordinary common pig iron are 
generally used. There are thirty-five furnaces in blast. It is ex- 
pected that before long one of the two charcoal iron furnaces in this 
district will be put in blast. Iron ore is steadier after a few weeks’ 
display of weakness. Prices are at 14s. 6d. to 15s. net at mines 
for good ordinary sorts. A fair tonnage of Spanish and Algerian 
ores is being imported in the district. 


Steel. 

The steel trade looks somewhat healthier this week, but 
orders are not being booked as freely as is desirable, and a fuller 
trade will be necessary if the mills are to be kept fully employed. 
The mills at Barrow are again in full swing in the rail and plate 
departments, but orders ure not largely held, and it is probable 
that erratic time will be worked during the autumn and winter 
months. Heavy rails are at £6 2s. 6d. per ton net f.o.b., and ship 
plates are at £7 2s. 6d. to £7 5s. net cash. Merchant steel is very 
yuiet, and only short time is being worked at the steel foundries. 


Shipbuilding and Engireering. 

Shipbuilders have fewer orders in hand than they have 
had for years. It is expected some important Russian orders will 
be placed at Barrow in the early future, but business is difficult to 
secure from either the British or foreign Admiralties at present. 
Engineers are busy in all departments, save that of marine engineer- 
ing. The Furness Railway Company has agreed to pay £35,000 
towards the cost of widening the Duanivest Pook bridge from 80ft. 
to 100ft., and Vickers, Sons and Maxim have agreed to pay a 
similar amount and all over a cost of £70,000. This dock widen- 
~* necessary for the admission of heavy war vessels to the 
docks, 


Shipping and Coal. 

The shipping trade is very busy. Iron and steel this year 
have been exported from West Coast ports to the extent of 
198,177 tons, showing a decrease on the corresponding period of 
last year of 1330 tons. Coal quieter. Coke firm, at 21s. 
delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade. 

THERE is no change to report in the house coal business, 
which is sluggish, and certain to continue in this condition until the 
beginning of September, when arrangements for winter supplies will 
be discussed. Coalowners regard affairs hopefully, believing that 
the bottom has now been reached, and similar views appear to be 
entertained in West Yorkshire. Very little is being sent to 
London and Southern markets, and land sales are also restricted. 
Quotations are unaltered. Silkstone coal, being in limited supply, 
fetches from 10s. to 11s. per ton; secondary qualities, about 9s. 
per ton ; Barnsley, in first quality ‘‘ softs,” about 9s. per ton, good 
seconds being obtainable at 7s. and rather less per ton at the pits. 
Gas coal contracts are being arranged on the basis of a slight 
advance—averaging about 2d. per ton—on former rates. The 
demand for both coking and ordinary slack and smudge is fully 
maintained. Coking fuel tanges up to 4s. 6d. per ton ; ordinary 
fuel, for steam generating purposes, 3s. 6d. to 3s. 9d. per ton at 
the pits. Coke brisk, a large demand existing for the’ iron- 
smelting districts of North Lincolnshire, Derbyshire, and Leicester- 
shire, Ordinary smelting coke is quoted at from 10s, 9d. to lls. 
per ton ; washed coke, 9d. to 1s. per ton more. 


Remarkable Trade in Steam Coal. 


‘ The weight of coal taken to Hull during July amounted 
to 440,408 tons, as compared with 332,256 tons in July of 1905, 





351,088 tons in 1894, and 438,480 tons in 1901. It will thus be 
seen that last month’s weight was nearly 2000 tons in advance of the 
‘record ” July trade of 1901. For the seven months the total is 
2,760,216 tons, as compared with 2,091,792 tons for the first seven 
months of 1905, 1,991,824, tons in 1904, and 1,727,488 tons in 
1901. July is expected to be the heaviest month of the year in 
hard coal, and last month has fully justified the expectation. Nor 
are there any signs of business falling off, as the railway sidings 
on the route to the great Yorkshire port are filled with trains of 
full wagons waiting their turn to be forwarded, while the pits are 
pressed to fulfil their steam coal contracts. The year’s exports 
from Hull, so far, anounted to 1,331,871 tons, as compared with 
834,789 tons for: the corresponding period of 1905, For the month 
the export trade amounted to 252,548 tons, against 126,567 tons in 
July of 1905.. North Russia with a weight of 97,645 tons, an 
increase of 55,312 tons. On July of last year, Sweden, 45,020 tons, 
an increase of 13,276 tons; Holland, 22,373 tons ; and Germany, 
21,005 tons—in both cases more than double the weight sent in 
July of 1905. Italy, with 14,879 tons, being 11,093 tons more ; 
Belgium, with 1045 tons, nearly doubled. 


Iron and Steel. 

The weaker tone noted last week in hematites has not 
altered, West Coast being now quoted at 73s. per ton, with East 
Coast at 72s. per ton, both subject to 24 per cent. at Sheffield and 
Rotherham. Derbyshire irons have advanced 1s. 6d. perton. The 
Lincolnshire ironmasters met last week, but we have not heard of 
any change in official quotations. Steel manufacturers continue 
to be very actively employed in all departments. In the mills and 
forges the work is so brisk that extra time is the rule, the demand 
for steel bars of varying sizes and sections exceeding anything 
which has been known for a long time. Manufacturers who 
manipulate their own steel have their own plant fully employed, 
and, in addition, are sending largely to the mills and forges. 
There is an increasing request both on home and foreign 
account. The wire-making firms report that business is brisk, with 
every prospect of its being kept in this condition, both at home 
and fn ig 


The Heavy Trades. 

Activity generally prevails throughout the heavy depart- 
ments, the volume of work being exceptionally heavy. The 
improvement referred to last week in respect of railway material 
is likely to be more marked as the season advances. Amongst the 
latest orders in this department is one for a number of 20-ton 
brake vans, the springs, tires, and axles for which will be manu- 
factured in Sheffield. The brake vans, which are for the Hull and 
Barnsley Railway Company, are ordered from a West Riding firm. 
In armour-plates fresh work would now be acceptable, as the old 
contracts are being completed, or in the finishing stages. Probably 
something may be heard of work under the new Admiralty pro- 
gramme in the early autumn. The engineering firms are busy in 
several instances on machines and heavy tools of the newest and 
most effective type in works where important extensions have been 
carried out and others are in progress. Considerable work is in 
hand in marine material, and increased activity in this department 
is confidently looked for later on. 


Agricultural Machinery, &c. 

The large firms in Lincolnshire and other districts where 
agricultural machinery is a leading industry have been very busy 
of late, and are still full of work, much of it on foreign account, 
although the home trade has also been good. A good deal of the 
material comes from Sheffield, and the manufacturers engaged in 
these specialities for farm implements and machines have benefited 
by the improved business, 


The Master Cutler. 

The meeting for the election of Master Cutler will be held 
in a few days. Mr. W. F. Osborn, of Samuel Osborn and Co., 
Limited, Clyde Steel Works, will succeed to the office. Mr. 
Osborn, who is now Senior Warden of the company, is the son of 
the late Mr. Samuel Osborn, who was Master Cutler in 1873 and 
Mayor of Sheffield in 1890. The election of Master is followed by 
the formal installation at a later date, probably in October. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 

In the pig iron trade this week there has been a little 
boom in progress ; a large business has been done in all kinds, and 
more might have been transacted if the makers had been so 
minded, for consumers have been extremely keen about operating, 
seeing that it seemed as if delaying would mean paying more for 
iron, each day showing some advance. Not since the early spring 
has business been more animated than it is this week, and the 
buying is more by consumers than by speculators, for there is 
reason to believe that the advance is sound and legitimate, and 
one that might be looked for at this period of the year ; indeed, a 
rise in August is practically an annual occurrence. Almost every- 
thing tends to favour advancing rates and more active trade. 
Thus, makers are in no hurry to sell, first, because they are already 
well supplied with orders; and, secondly, because they are not 
likely to lose anything by waiting, but are almost certain to realise 
more in September and October. This week’s price for Cleveland 
iron is the best that has been reported since February, and the 
quotations are nearly the best of the year, and but ls. 6d. per ton 
below the best figure cf last year, which was the highest that had been 
reported since 1900. In the autumn of last year 55s. per ton was 
touched for No, 3 Cleveland pig iron, but that is almost certain to 
be exceeded this year. 


Trade with America. 

One of the chief factors in causing what is neither more 
nor less than a little boom in the pig iron trade of this district has 
been the news from the United States which notifies that though 
the production there has reached 22 million tons per annum it falls 
short of the requirements, and cannot readily be further increased. 
American consumers affirm that there will be nothing for it but 
importing pig iron. As Germany and other continental com- 
petitors will not be able to supply any pig iron, seeing that they 
do not produce enough to satisfy even their own requirements, 
but have to come to Cleveland for large quantities, it follows that 
the bulk of the American orders will be distributed in Cleveland. 
Besides this a record harvest in the States is expected, and that 
must have the effect of still further stimulating general trade. 
The Americans have already commenced to buy Scotch iron ; they 
generally begin with that when they are short, asit is so much like 
their own. So far the inquiries received in this district have been 
for hematite and spiegel. The suggestion that America will 
have to import pig iron emanates altogether from the other side, 
and this has had a great influence on our market. 


Cleveland Iron. : 

A general upward movement in prices is reported, and 
the market is somewhat excited, with consumers anxious to buy. 
The ‘‘ bears” have likewise been busy covering, and that has made 
the warrant market rather animated. Last week No. 3 Cleveland 
pig iron could readily be obtained at 52s. 3d., but this week the 
price has mounted up to 58s. 6d. per ton for prompt, and 53s, 9d. 
for September-October delivery, but better prices are expected to 
rule, especially if the expected orders from America come forward. 
No. 1 has gone up to 55s.; No. 4 foundry to 52s. 6d.; and No. 4 
forge to 51s. 6d. Mottled and white are unobtainable, there being 
little produced, 





Hematite Pig Iron. 

A revival of business in East Coast hematite pig iron has 
to be reported this week, and an increase in price has brought 
forward the consumers, who do not expect to see cheaper rates, 
and are keen to buy not only for delivery this year, but also well 
into 1907. The situation has certainly become more encouraging 
for the sellers, but the advance in prices has practically been 
forced upon them, as the cost of production has been increased, 
seeing that both ore and coke are dearer, and even the present 
price of pig iron does not leave anything but a slight margin for 
profit. ‘The quotation for mixed numbers has been raised this 
week to 65s. 3d. per ton. Some inquiries and orders for hematite 
iron have been received from America, and this tends to strengthen 
the market, 


Iron Ore. 

The supply of Cleveland ironstone is short of the require- 
ments, and if it were not for that more furnaces would be at work. 
In several instances negotiations are in progress for the re-opening 
of mines which have been closed -for years, and which then ceuld 
not be worked profitably in competition with the better situated 
mines, which also had a richer stone and less oppressive royalties. 
It seems probable that the Grosmont Mines, which have been 
closed for over twenty years, ever since the furnaces there ceased 
working, will shortly be re-opened, as the North-Eastern Railway 
Company has received instructions to carry there a large quantity 
of sleepers and trolley rails. The opening of more mines in Nor- 
way will also be of benefit to this district. 


Stock of Cleveland Pig Iron. 

It is rather anomalous, and somewhat disappointing, to 
note that witli very large shipments there are this month such poor 
withdrawals from Connal’s public warrant stores. Between March 
and the end of July, with exports little better than those of the 
present month, the average decrease of stock was 25,000 tons per 
month, but this month the decline so far has been no more than 
3810 tons, the quantity held on 15th being 619,583 tons. The 
stock consisted of 595,629 tons of No. 3, and 23,954 tons of other 
iron, deliverable as standard. Some traders account for the 
reduced deliveries from the public store by affirming that the fur- 
naces are making more, and that-out of the current production 
ironmasters are better able to satisfy the demand. Others say 
that makers are delivering out of their yards iron which they have 
held for merchants who had bought and paid for it weeks ago. 
Makers certainly have not much iron available for sale at present. 


Exports of Pig Ircn. 

The shipments of pig iron from the Cleveland district this 
month are much better than were looked for. August is generally 
a slack month as regards shipments, and it began very badly, but 
has since improved greatly, and the quantity reported has been 
62,259 tons, as compared with 60,398 tons last month, 47,493 tons 
in August last year, 48,773 tons in August, 1904, and 47,970 tons 
in August, 1903—all to 15th. This month’s exports constitute a 
record for August, and they will be very brisk for September and 
October, over which months makers are already very well sold, and 
there are possibilities of America wanting considerable quantities, 


Manufactured Iron and Steel. 

In several branches an improvement in demand is 
reported, and prospects are, on the whole, more encouraging, 
but it does not extend yet to any increase of prices. Thus steel 
ship plates are at £7; steel boiler plates, £8; iron ship plates, 
£7 5s.; steel ship angles, £6 12s. 6d.; steel joists, £6 7s. 6d.; steel 
bars, £7; iron bars, £7 5s.; corrugated galvanised sheets, either 
iron or steel, £12 12s. 6d., all less 24 per cent., f.o.t. Heavy steel 
rails are at £6 7s. 6d.; c.i. chairs, £3 15s.; and steel sleepers, 
£6 17s. 6d., all net, f.o.b, 


Shipbuilding and Engineering. 

While there is a slight improvement in the shipbuilding 
industry, it does not extend to the prices. Any orders that have 
lately been given out have been for boats of a special type ; tramps 
are not wanted, there being already too many of them, and that is 
the reason why, with such an enormous export trade doing, the 
freights are so unsatisfactory. This is all the more felt as the 
expense of running the steamers is heavy, more particularly because 
of the high price of bunker coal, 10s. to 10s. 3d. per ton, f.o.b., 
having to be paid for average Durham. Two Tyneside firms have 
been asked to quote for the new coastal destroyers which are to be 
built for the British Admiralty. The Amalgamated Society of 
Engineers and Steam Engine Makers and Machine Workers’ 
Society have sent in notices to the engineering employers for an 
advance of wages of 2s. per week on time rates and 5 per cent. on 
piece rates, to take effect about the beginning of October. 


Coal and Coke. 


Not often has the demand for coal been brisker than it is 
at present ; all round the business is most active, Lut it is specially 
active in gas and coking coal, which are being largely bought for 
Germany and France. The collieries are fully as busy as they 
were when the French miners’ strike was on in the early spring, 
and shipments are heavy. The price of best steam coal has risen 
to 1ls., and small to 6s. 9d., while best gas is up to lls. 3d., and 
coking to lls. Coal freights have improved a little, but the extra 
cost of bunkers takes away all the profit, and 10s. to 10s. 3d. for 
Durham bunkers is more than the shipowners can well afford to 
pay. There is not much free coal obtainable for early delivery. 
Furnace coke has been advanced to 17s. 6d. per ton delivered at 
the Middlesbrough furnaces, but some sales have been reported at 
17s. 3d. Foundry coke has gone up to 19s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 

THERE has not been much alteration in the general con- 
dition of trade in the last few days, but the indications by which a 
judgment is usually formed are favourable. An upward move- 
ment in the iron markets at home and abroad is expected to draw 
out what orders are forthcoming. In most departments of industry 
there is good employment, and current inquiries are on the whole 
encouraging as to the future. 


The Warrant Market. 

A very strong feeling characterised the warrant market 
in the early part of the week, and a large business toc: place in 
Cleveland warrants at 52s. 4d. to 53s. 3d. cash, at 52s. 7d. to 
58s. 5d. for delivery in twenty-eight days, and 52s. 11d. to 53s. 6d. 
one month. It was reported that in one day a single firm had 
purchased Cleveland warrants to the amount of 14,000 tons. The 
demand on the part of Germany has been marked, purchases being 
made for delivery over a lengthened period. 


Hematite Iron. 

A better demand than usval has been experienced for 
hematite pig iron. Considerable purchases of Cumberland 
warrants have been made from 65s. 5d. to 64s. 74d. cash. Scotch 
hematite is also in good demand, the greater part of the business 
taking place under contracts placed some time ago. Scotch 
hematite is quoted 67s. 6d. to 68s. 6d. per ton for delivery at the 
West of Scotland steel works. 


Output and Stocks of Pig Iron. 


The furnaces are now generally being worked to their full 
capacity, and there is a large and steady demand for Scotch 
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makers’ iron. There are 45 furnaces making hematite, 37 ordinary, 
and 6 basic iron, the total of 88 thus in operation in Scotland com- 
paring with 85 at this time last year. A small decrease is reported 
in the stocks in Glasgow warrant stores, and it is believed that the 
current output of makers’ iron is going into use, without any 
material addition to stocks. 


Prices of Scotch Makers’ Iron. 

Some of the makers have raised their prices 6d. to 1s. per 
ton, and values are firmer all round. G.M.B., No. 1, is quoted at 
Glasgow 59s.; No. 3, 57s.; Monkland, No. 1, 59s. 6d.; No. 3, 
57s. 6d.; Carnbroe, No. 1, 61s. 6d.; No. 3, 58s. 6d.; Clyde, No. 1 
65s.; No. 3, 60s.; Gartsherrie, No. 1, 65s. 6d.; No. 3, 60s. 6d 
Calder, No. 1, 66s.; No. 3, 6l1s.; Summerlee, No. 1, 67s. 6d.; 

. 3, 62s, 6d.; Langloan, No. 1, 68s.; No. 3, 63s.; Coltness, 
Yo. 1, 72s.; No. 3, 61s. 6d.; Glengarnock at Ardrossan, No. 1, 
5s.; No. 3, 6l1s.; Eglinton at Ardrossan or Troon, No. 1, 6ls.; 

. 3, 58s. 6d.; Dalmellington at Ayr, No. 1, 62s, 6d.; No. 3, 

. 6d.; Shotts at Leith, No. 1, 66s.; No. 3, 61s.; Carron at 

Grangemouth, No. 1, 67s.; No. 3, 62s. per ton. 


? 
°9 


Shipments of Iron. 

The shipments of pig iron from Scottish ports in the a 
week amounted to 4685 tons, against 5546 in the corresponding 
week, showing a decrease of 861 tons. The aggregate shipments 
since the beginning of the year are now 184,048 tons, showing an 
increase of 5486 tons over the quantity despatched in the same 
period of last year. Arrivalsof Cleveland pig iron at Grangemouth 
were 9728 tons, against 12,203 in the corresponding week. 


Finished Iron and Steel. 

In the malleable iron trade there is a good business doing. 
Orders are coming to hand in a fairly satisfactory manner, and the 
prospects both in the home and export branches are encouraging. 
The steel works are going for the most part on old contracts, but 
it is expected that the upward turn in the iron market will have 
the effect of attracting fresh business. The demand for steel 
material for export is reported to be fairly satisfactory. 


The Coal Trade. 

The volume of business in the shipping branch of the coal 
trade has been larger than usual. Indeed, the past week’s coal 
shipments from Scottish ports are the greatest on record, amount- 
ing to 326,014 tons, and showing an increase of 50,000 tons over 
those of the preceding week, and of 45,000 tons over the quantity 
despatched in the corresponding week of 1905. The greater part 
of the increased export went to the Continent. Prices of shipping 
coal are steady. At Glasgow harbour ell coal is quoted 8s. 6d. to 
9s. 3d., splint 8s. 9d. to 9s., and steam 8s, 9d. per ton. House- 
hold coal is in fair request at former prices, and there is an active 
business in coal for manufacturing purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Colliers Apply for an Advance. 

As I stated last week, the colliers have applied for an 
advance of 5 per cent, Ata meeting of coalowners this was care- 
fully discussed, and in the end an offer made to concede 23 per 
cent. This the men refuse, so the matter will now go before the 
independent chairman. 


Western Collieries Association. 

At their meeting this week it was stated that a large 
number of non-unionists remained in the collieries. This condition 
of things was strongly commented upon, and it was decided that 
on September Ist notices should be put in. Should this be carried 
out 12,000 men will be affected. 


The Year’s Exports Forecast. 


With the ending of the half year speculations are ripe as | 
to the probable total of coal exports, and I see, emanating from a | 


source usually trustworthy, that the coal exports of Cardiff for 
1906 promise to be two millions in excess of those of 1905. 


State of the Coal Trade and Latest Prices. 

The salient character of trade is fairly satisfactory, though 
holiday influences linger, and collieries, as well as colliery offices, 
show this. 
stronger forward demand, and stated that a firm market was 
likely up to September, about which time autumnal business will 
begin to show, and the nature of a probable increased continental 


demand be indicated. There is a likelihood, some on ‘Change | that quotations have been moving slightly downwards. 


has totalled 8270 tons. This shows a falling off compe.red with 
the same period of 1905, when the total reached 11,467 tons. 
This week the quotations from the Swansea Metal Exchange are 
as follows:—Pig iron: Bessemer mixed numbers, 65s, 9%d.; 
Middlesbrough, 52s. 104d.; Scotch, 57s, 6d.; Welsh hematite, 
71s. to 71s. 6d. Steel bars, Siemens and Bessemer, remain at £5 
per ton. Spelter, an industry in vigorous operation, £27. As 
showing the healthy character of this trade, the men took no 
holidays last week. Lead is at. £17 5s. Copper £83 2s. 6d. 
Silver, 30,5,d. per oz, 


The Tin-plate Trade. 

Notwithstanding the holidays, 66,315 boxes were sent 
from works during the week and 66,490 boxes were shipped. 
Stocks now consist of 174,464 boxes. Prices are firm, and neces- 
sarily so, in face of the advance on raw materials. Block tin is 
now at £182 5s. cash. The inquiry for autumn delivery is steadily 
improving. Latest prices are as follows :—I.C. 20 by 14, 112 sheets, 
13s, 1}d.; Siemens, 13s. 3d. ; C.A. roofing sheets, £9 per ton ; big 
sheets for galvanising, 6ft. by 3ft. by 30 gauge, £9 7s. 6d.; finished 
black plates, £9 10s, A better tone prevails throughout the tin- 
plate districts. In exports, neither in tin, ternes, and black plates 
nor in galvanised sheets, do the totals of 1905 come up to those of 
1905 so far. 


Llanelly Trade. 

There is a prospect of a new industry being started, that 
of the Davies patent for spare motor wheels. This is considered 
as likely to employ a number of men. 
taken place after about four months’ stoppage of the Western tin- 
plate works. The steel works have been fully occupied, and the 
collieries doing better. 
from the holiday inaction, a busy time is anticipated for the port. 


Patent Fuel. 


shadowed at Cardiff. 
Bute Company, now the Cardiff Railway Company, had granted 
land in proximity to the Roath Dock for works. 
operations are beginning, vut at ——_ all that is publicly stated 
is that the aim is to make a smokeless patent fuel. 

are to be given after experimental work. 


New Coal Sinkings near Llantrissaint. 


Western Colliery management has secured % 
land at Llantwit Vardre, Llantrissaint. 
coals were worked by Thos. Powell, the Gaer, and prove 
excellent house coal. 
the lower measures. 


an 


operations going on augur well for the new coal district. 
Colliery taking, some thinking that an inde 


owned by the Great Western. Upon one point opinions do not 
vary—that the coal is there, and can be won by certain expendi- 
ture. The company’s colliery in the Rhondda Valley is one of 
historic interest. 


the Cambrian Railways. 

During the last week there has been an enormous passenger 
traffic from ironworks, the colliery district, and from Cardiff, New- 
port, and Swansea, to all parts of the system, and the comment is 
general and emphatic that the railway arrangements have been 
praiseworthy. The public opinion is that if these railways are linked 





On ‘Change, Cardiff, mid-week, owners reported a | 


| doubling the line. 
| 


| at least to the end of the season is excellent. 


| 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

The Rhenish-Westphalian Iron Trade. 
| THE position all round continues thoroughly strong and 
| satisfactory. There has been a good deal of life shown in the pig 
| iron business, as well as in the semi-finished steel trade: the 

demand for raw material increases, and heavy lots have, therefore, 
| been coming in from abroad. The blast furnace works complain 
| of being but pooriy supplied with coke. Manganese ore is also 


| getting scarce. Scrapiron is abundant, and it is owing to this 
The 


think, of an increased German business, in keeping with the larger | majority of the consumers in semi-finished steel have covered their 


demands made by foreign buyers generally. 
are likely, and per ton more for best steam was a 
common feature this week. Latest quotations, Cardiff, are :— 
Best steam, 15s. 3d. to lis. 6d.; best seconds, 14s. 6d. to 15s.; 
seconds, 13s. 9d. to 14s. 3d.; drys, 12s. 6d. to 13s.; best washed 
nuts, 12s, to 12s. 6d.; seconds, lls, 6d. to 12s.; peas, 11s. to 
lls. 3d.; seconds, 10s. 6d. to 10s. 9d.; best small steam, 9s. 6d. to 
9s. 9d.; best ordinaries 9s, to 9s. 3d.; seconds, 8s. 6d. to 8s. 9d.; 
inferiors from 8s. Monmouthshire semi-bituminous: Best large, 
l4s. to 14s, 3d.; best ordinaries, 13s. 3d. to 13s. 6d.; seconds, 12s. 
to 12s. 6d. House coal: Best households, 15s. 3d. to 15s. 6d.; best 
ordinaries, 14s. to 14s. 6d.; seconds and other kinds, lls. to 13s. 
No. 3 Rhondda, 15s.; brush, 12s, 3d. to 12s. 6d.; smalls, 10s. 9d. 
No. 2 Rhondda, 10s, 9d. to 11s.; through, 9s. 6d.; small, 83. to 
8s. 6d. Patent fuel, 16s. Coke, furnace qualities, 17s. 6d. to 18s.; 
foundry, 19s. 6d. to 24s. Pitwood, 19s. 6d. to 19s. 9d. Prices 
—_, easier, owing to large imports and lessened holiday 
emand, 


Anthracite Prices. 

An improving tone is beginning to be shown, though at 
age only slightly. Swansea prices this week are as follows :— 
st malting, 18s, 6d. to 19s. 6d.; second malting, 15s. to 16s. 
Big vein, large, 12s, 3d. to 13s. ; red vein, 9s. 3d. to 9s. 6d. ; cobbles, 17s. 
to 18s.; nuts, 18s. to 20s. ; peas, 11s. 6d. to 12s. ; rubbly culm, 6s. ; 
duff, 4s. to 4s. 3d. Both are advancing. Swansea quotes steam 
at 14s. 6d. to 15s, 6d. ; seconds, 12s, to 13s. ; bunkers, 9s. 6d. to 
10s.; and small, 8s, to 9s. No. 3 Rhondda, 15s. Patent fuel, 

12s, 9d, to 13s. : 


Swansea Harbour Trade in July. 


Returns, now made up, show that in July the coal and 
coal exports totalled 295,497 tons, and in patent fuel 53,417 tons ; 
in tin, terne, and black plates, 24,160 tons ; in galvanised sheets, 
2954 tons ; in steel imports from America, 566 tons, 


Iron and Steel, and Latest Quotations. 


Higher figures | demand till the end of the present year; foreign sales are limited 


to the utmost, although the prices realised for export orders are 
equal to those paid for home requirements. 
sectional iron a vigorous demand comes in, and bars, too, remain 
well inquired for, especially those in basic. Some bar mills are 
reported to have already booked orders for the first two quarters 
in 1907, but these are exceptional cases, manufacturers, as a rule, 
being disinclined to accept forward orders because quotations are 
expected to rise. Home as well as foreign consumption in plates 
remains extensive, large orders being placed by shipbuilding and 
boiler-making firms. Sheets are also in very good call. ire rods 
sell briskly, whereas the demand for wire nails shows a falling off, 
and the dissolving of the Wire Nail Convention has not been with- 


downward direction. 


List Prices. 


billets, M. 100; raw plates, M. 102-50, all in basic, Siemens- 
Martin qualities realising M. 5 p.t. more. Girders, M. 127-50 to 


quality, M. 152; rivet iron; M. 160; common plates, M. 140 to 
M. 142-50; boiler 
M. 147 ; wire rods, M. 138; drawn wire, M. 177-50 to M. 182-50, 
all per ton, free at works, 


From the Siegerland. 


and in the manufacturing trades. 
for large contracts less is taken, and heavy plates fetch M. 135 p.t. 


complain of slow and insufficient supplies. The business in gal- 
vanised sheets has been gaining in strength ; fairly large lots are 
being exported, and home inquiry is extensive. Guatetens have 





Last week was a broken one at most industries. At Bes- 
semer works little was done before mid-week, though lighting up 
began Tuesday. Holiday influences threaten to be directed to | 
other demands than Saturdays and Bank holidays. In the Swansea | 
district the steel bar men are starting a systematic movement for 
an eight hours’ shift, instead of twelve, as at present, which is to | 
be vigorously carried, and some of the men—helpers—in the various | 
sheet mills are following suit. There has not been any special 
feature to note. Ore has been coming in freely to the leading 
works, principally from Bilbao and Almeria, and one from Povena, 
and several cargoes of pig iron from Ardrossan and Harrington. 
Swansea—from Holland—imported 687 tons steel billets, and 1066 
tons scrap steel from other quarters. It may be noted here that 
during the seven months of this year American steel to Swansea 


been slightly raised, 


Japanese Orders in Silesia. 

All departments of the Silesian iron industry are well 
employed, and the tendency is upward, Foreign orders come in 
pretty freely. Japan is a very good customer for zinc plates, and 
the Hohenlohe works are at present engaged in executing an order 
for 3700 q. zinc plates for that country. The price for Silesian gas 
pipes has been raised M.1 p. 100 kilos., and for boiler pipes an 
advance of M. 1-55 p. 100 kilos, was agreed on, 


The German Coal Trade. 
The scarcity in all sorts of coal continues in the Rhenish- 
Westphalian as well as in the Silesian coal-producing district, and 


——— 


the increasing demand that is likely to come forward during the 
present month, when dealers usually try to fill their stores at the 
lower summer prices, will make matters worse. Some coalowners 
in the Rhenish- Westphalian district have been getting colliers and 
their families frora Austrian Silesia lately ; about 100 families have 
already settled at the Carnap collieries in Westphalia. Supplies jn 
English coal are increasing rather than otherwise. 


Austro-Hungarian Iron Market. 

There is just a little less life noticeable in the iron and 
steel trade this week than previously, and employment has been 
rather moderate in some departments ; still, the general condition 
may be regarded as satisfactory, for the majority of the mills ang 
foundries are well supplied with orders ; especially the machine 
and locomotive department is well engaged on Government and 

rivate orders. The business in fuel remains strong in Austria. 

ungary ; demand increases for some sorts, and the scarcity in 
supplies already justly complained of will be felt most keenly 
after a while, for at the end of the present and in the beginning of 
the next month the sugar mills will cover their demand. Dealers 
and consumers, expecting further difficulties with regard to 
supplies in fuel, try and purchase as much as ever they can get 
now. Coke is in vigorous request, and the smaller sorts are 
hardly obtainable. 





A gratifying re-start has | 


When the shipping trade has recovered | 


Large developments in the industry are being forc- | 
I long ago stated in this column that the | 


Now practical | 


More details | 


It is currently stated in the Cardiff district that the Great | 
acres of mineral | 
Many years ago the upper | 


to others, as some of the shareholders have suggested, no benefit | 
| could be expected other than by an enormous expenditure, such as | 
The management has so far acquitted itself | 
well in line, coach, and steamer arrangements, and the forecast for | 


In girders and | 


out influence on quotations, the tendency all round being in a | 


Good forge quality, M. 68 ; iron for steel making, M. 70; | 
basic, M. 73 to M. 78; hematite, M. 82; foundry pig, No. 1, | 
M. 78; No. 3, M. 70; scrap iron, M. 68, M. 64, and M. 62, accord- | 
ing to quality ; old iron rails, M. 84 to M. 85; raw bars, M. 92-50; | 


Regular Activity in France. 

The troubles caused by strikes in several departments 
| especially in the French minette district, having now ended, the 
iron and steel works are doing a very regular and sound trade; 
many mills are engaged to their fullest capacity, and the amount 
of work secured in various departments is sufficient to keep them 
in good activity for many weeks to come. Firmness in prices can 
| be reported all round. Also in the French coal trade an animated 
| demand has led to advances in quotations, the increase against last 
| year being, on an average, 5-80f. p.*. 


Satisfactory Trade in Belgium. 

A slight abatement in activity could be noticed in some 
instances, but there is still a good amount of work secured, both 
in raw and in pig iron, and employment generally is satisfactory, 
Girders remain on 140-60f. to 141-25f. p.t., and steel rails stand 
| on 125f. p.t. Plates are rather more quiet than previously, but 
| orders are still being booked at the former quotations. For coal 
| quotations move steadily upwards on the Belgian coal market; 
| 20f. p.t. may be regarded as the current price for house coal, 
while the highest price obtainable would be 32f. p.t. 





The intention is believed to be to sink to | 
At some little distance away, at Tonyreval, | 
Messrs. Lewis and Matthias are sinking a couple of pits, and other | 
Different | 
opinions prevail in the district concerning the Great Western | 
ndent sinking is | 
probable ; others that the coal will be worked frora pits already | 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August Sth, 1906. 

THE chief feature of the iron and steel market during the past 
few days has been the heavy buying, especially of basic and 
Bessemer iron, although the transaction in foundry and forge is by 

| no means trifling. The Westinghouse Machine Company has been 

| among the large buyers for special irons, and all the larger engineer- 

| ing plants have been heavy purchasers. One lot of 15,000 tons of 

| malleable Bessemer was bought by a Chicago concern for next 
year’s delivery. 

The structural material market has been quiet for a few days, 
due to the difficulty encountered in arranging for deliveries, which 
is the chronic difficulty with manufacturers. It was given out 

| that the contracts for 18,000 tons of material to construct the rail 
mill, to be built by the Indiana Steel Company, had been definitely 
placed last week, but it appears that some difficulty has intervened 
and the contract may not be placed until the latter part of the 
week. The new Manhattan Bridge in this city -will call for a very 
| large quantity of steel, and that order will go toa mill in the middle 
West instead of in the East. By way of preparation for next year's 
railroad building western roads have already contracted for 
60,000 kegs of spikes, amounting to 6000 tons, which is the largest 
individual order of this kind ever placed. The Buffalo and Rochester 
Railroad yesterday placed an order for 6000 tons and the Louis- 
| ville and Nashville have ordered an additional lot of 10,000 tons. 
| Steel pipe is very active, the largest order for the week being 
several thonsand tons fora 12in. pipe line ; delivery to begin in 
December. Heavy tonnages of steel plates are being contracted 
for for delivery at the shipbuilding yards along the lakes, where 
capacity is more than sold up for twelve months. The volume of 
orders on the Steel Corporation books is 7,250.00) tons. Other 
| large steel concerns are similarly sold ahead. The bar mills all 
over the country are booking business a little faster than they are 
filling orders, and the merchant steel mills are now well sold up for 
about ninety days. 

There is quite a scramble to-day to buy tin, and the market is 
rapidly rising. There is a reported squeeze in August tin in 
London which accounts for it. ‘The Steel Corporation has been a 
very heavy buyer. The latest arrival was 25 tons of tin at Boston, 

| and there is very little afloat. The copper market is quite active, 
and the consumption on this side since January Ist has been 
50,000 tons greater than for same time last year. Domestic melt- 
ing has been heavy. Some rather wild estimates are being made 
as to production. Conservative estimates put this year’s produc- 
tion at 950,000,000 lb., but other estimates place the figures close 
to 1,000,000,000 Ib. There has been a moderate buying of electro- 
litic and lake copper by domestic consumers for August and Sep- 
tember. Prices for lake are 18-3 and 18-40 for electrolytic, and 
18 for casting. 








THE pampas, or plains, of Argentina are said to be so 
absolutely level that there is one railroad over them which 
extends for 175 miles without a curve, and might have been con- 
tinued in the same direction for 30 miles farther, 


Ligut Rattways Act, 1896.—The Board of Trade have recently 


| confirmed the following Orders made by the Light Railway Com- 


lates, M. 155 to M. 160; sheets, M. 142 to | 


| missioners :—(1) Tottenham-Walthamstow Light Railways Order; 


M. 130; bars in basic, M. 130 to M. 135; iron bars, merchant | 1906, authorising the construction of light railways in the Urban 


District of Tottenham in the County of Middlesex. (2) Bath and 
Lansdown Light Railways Order, 1906, authorising the construc- 
tion of light railways in the Rural District of Bath, in the County 


| of Somerset, from Weston to Lansdown. 


The situation is bright, both in the pig iron department | Limited, o 
Sheets are sold at M. 145 p.t.; | 


Quotations generally are regarded as profitable, but consumers | 





ConTrAcTs.—Mann’s Patent Steam Cart and Wagon Company, 
f Leeds, informs us that it has received an order for 
two more steam wagons from the Midland Railway, following on 
the order it received from the same source some months ago.— 
C. and A. Musker (1901), Limited, of Liverpool, have secured the 
order from the Mersey Docks and Harbour Board for the swing 
bridge machinery at the Brocklebank and Langton Docks, Liver- 
pool ; from the Great Central Railway Company for 30 ewt. pillar 
cranes for Regent-road, Bootle ; from the Millwall Dock Company 
for hydraulic capstans; and from A. Lawrie and Co., for two 
electric cranes for Calcutta. 

Woop Tests at Hunt.—On Wednesday of last week, at R. 
Wade, Sons and Co,’s Raven-street Yard, Hull, a series of tests 
were carried out to ascertain the breaking strain and deflection 
from the straight at a given load of wooden telegraph poles, both 
single and double, and also any permanent set after the bending. 
The arrangements were made by Mr. Christopher Wade, and the 
tests were made under the supervision of Professor Goodman, of 
the Leeds University. The tests were carried out on double and 
single poles, and in one case a single 40ft. pole, bent to the extent 
of 14ft. or 15ft. out of the straight, like a huge bow, before 
exhibiting signs of strain fracture. 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. 2. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. : eee ey é 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
pen may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 











ENGINES AND BOILERS. 


17,773. September Yad, 1905.—ImvrovED Cvur-orF GEAR FOR 

STEAM AND OTHER FLUID-PRESSURE ENGINES, John G. Bar- 
clay and Archibald N. Barclay, both of John Finnie street, 
Kilmarnock, Scotland. 

This invention relates to an improved cut-off gear for steam 
engines, and is applicable to any type of engine, whether a slide or 
a piston valve engine, the object being to cut off the steam supply 
to the cylinder automatically, thereby effecting a saving in fuel. 
There are five figures. Fig. 3 is an end elevation. Fig. 4 is an 
enlarged sectional elevation of the cylinder steam chest. The 
steam passes from the supply to the valve chest A, thence through 
the expansion or cut-off valve B to the slide valve or piston valve 
of the engine in the direction of the arrow—Fig. 4—from which it 
is conducted to the cylinder C—Fig. 3. As the steam impels the 
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Fig-3. 


engine piston forward, the steam is allowed to escape from the 
cylinder C and effects the cutting off of steam to the expansion 
valve B, whereby the steam to the slide or piston valve of the 
engine is cut off. The expansion valve consists of a circular valve 
B within the steam chest A of the engine. The circular valve is 
formed with three ports /, J', )2 around the periphery, with the 
exception of a small portion of rib 4% to hold the valve together. 
Within the valve chest is a liner E with ports formed in it to 
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Fig.4. 


correspond with the ports b, }!, 12 of the circular valve B, the cir- 
cular valve being connected at the top to a valve rod B!, which 
extends through the top of the valve chest cover A!, a stuffing-box 
A? being provided for the valve rod thereon. A bracket A® pre- 
ferably formed on the top of the cover supports a dashpot arrange- 
ment F, through which the valve rod B! works, the valve rod 
being provided with apiston B? within the dashpot. There isa space 
B* left in the dashpot for the traverse of the piston B?, and riding 
on the top of the piston is a helical or other spring F!, the spring 
being for the purpose of returning or assisting in returning the 
valve B to its normal position, which is that shown. The compres- 
sion of this spring may be varied by means of a stud jf which is 
screwed through the top of the dashpot, the end of the stud abut- 
ting a cup f1, in which a portion of the helical spring F! rests. 
Within the dashpot F between the spring cup fland the top of the 


piston B? is a regulating stop B4 to determine the traverse of the 

piston. The piston B? is elevated above the bottom of the dashpot 

" by means of supporting lugs or pegs f2, and these lugs may be 

allowed to rest on a leather washer f# to cushion the piston when 

descending the connection of the steam pipe G to the dashpot. 

At the bottorn of the cylinder F leading to the underside of the 

piston B? is the steam pipe connection G from the cylinder C of 

the engine. The centre plug and the side plugs are connected 
together by means of a three-way connection or union C!, the pi 

G leading from the three-way connection to the bottom of the 

dashpot F. The pipe for conducting the steam from the cylinder 

C to the dashpot F may be provided with a cock, so as to allow 

the engine, if desired, to be worked without expansion valve B.— 

July 18th, 1906. 

23,072. November 10th, 1905.—IMpROVEMENTS IN WATER-TUBE 
BorLers, George Sinclair, Albion Boiler Works, Bonnington 
road, Leith. 

This invertion has for its object to improve the construction of 
water-tube boilers of the type having upper and lower cylindrical 
drums, connected together by rows of straight water tubes, so that 
whilst the tubes can be readily assembled, or removed for renewal 
and repair, without requiring head room in the boiler-house above 
or beyond the upper drums, the known advantages of cylindrical 
water drums are obtained, such as that, there being no portion of 
the drum in the form of a flat tube plate, there is less liability to 
buckling and consequent damage to the tube fixings, and the drums 
do not require to be internally stayed to give them the necessary 
strength. In this type of water boiler, as hitherto generally con- 
structed, manhole doors or other form of openings in the drums 
have had to be provided to permit of the tubes being assembled 
and withdrawn, even though the opposing surfaces have been 
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formed with separate landings for the end of each tube. There are 
three figures. Fig. 1 is a sectional elevation. One pair of upper 
and lower drums A B are used, the furnace C being arranged at one 
end of the lower drum B. Baffle plates D are employed, as usual, | 
to cause the products of combustion leaving the furnace C to take 


| any desired course in their passage to an exit flue E. The opposing | 


| surfaces of the upper and lower drums A B have formed in them 


rows of separate circular landings G. Openings are formed in each 
of these landings to receive the end of one connecting water tube 


| H, these landings being at right angles to the axis of the tubes, 


| and being formed by pressing outwards or inwards the surface of 


| the drum, or by pressing it partly inwards and partly outwards. 





The depth of the landings G is greater for the outer tubes of each 
row, decreasing as the landings approach the centre, the two cen- 
tral tubes in each row practically not requiring any landing. A 
space at least equal to the diameter of the tubes H is left between 
each transverse row, so as to permit of the easy insertion or with- 
drawal of a tube in any row when necessary without disturbing the 
other tubes. By providing a separate landing for each tube. and 
leaving a space between each transverse row, the necessity of 
forming corrugations in the drum is obviated.—Ju/y 18th, 1906. 





STEAM VALVES. 


21,308. October 20th, 1905.—IMPROVEMENTS IN AND RELATING | 
TO THE SEATS OF Stop OR OTHER STEAM VALVEs, Stephen | 
E. Alley and Hugh Ferrier, both of Sentinel Works, Polmadie, 
Glasgow. 
This invention relates to improvements in the seats of stop or | 
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other steam valves, the seats of which are rendered free to expand 
without distortion, easily removed and replaced as required and 





are reversible. There are three figures, Fig. 1 is an elevation, 


partly in section, of a steam valve. The ring 1 forming the valve 
seat is of parallel thickness for the most part, but has a raised lip 
2 on its inner circumference which forms the valve seat proper. 
This raised lip may be repeated on the under side, in which case 
the ring 1 being reversible, the surface of either lip 2 may be used 
as the valve seat proper, the lower or idle seat being accommodated 
in an annular recess 3 in the valve chest. Clearance between the 
ring and valve chest 4 is provided to permit of radial expansion. 
The valve seat ring 1 is held in position by a master ring 5 placed 
over it, which on its under surface bears on the parallel portion 
of the valve seat. A clearance space between the ring 5 and the 
lip 2 of the ring 1 is formed to permit of independent expansion of 
these rings. The upper surface of the master ring 5is formed with 
a chamfer or bevel towards its outer circumference, on which pins 
6, 7 passing radially through bosses 8 on the valve chest 4 act tc 
forceitdownwards. These pins 6, 7, of which any suitable number 
may be employed, are preferably in two parts. The inner portion 
6 is plain with a bevel on its inner end to engage with the 
bevelled surface of the master ring 5, and press it down by 
inclined plane action, while the outer part 7 is screwed through 
the bosses in the casing to force forward the inner part 6. The 
abutting ends of the two parts are chamfered, and a copper ring 
or other suitable picking inserted between them to make a steam- 
tight joint. July 18th, 1906. 


PUMPS. 


21,256. October 19th, 1905.—AN ImMproveD RoTaky Pump AND 
BLower, Edward ‘luwlson, of 1, Westmoor-terrace, Chatteris, 
Cambridgeshire, and Herbert R. Moulton, 56, Ludgate-hill, 
London. 

The object of this invention is to construct a simple, cheap, and 
durable pump or blower which is perfectly balanced and silent in 
use, and which has no parts requiring adjustment for wear. There 
are seven figures. Fig. 1 is a vertical cross section of the improved 
pump or blower. The pump or blower casing « is of elliptic form 
in cross section, and has parallel end covers. It has suction ports 
and delivery ports, which are arranged as follows :—Two suction 
ports cd are formed at opposite points in the casing, and two deli- 
very ports «fare formed at other opposite intermediate points in 
the casing, so that lines connecting the centres of the suction and 
delivery ports will be at approximately right angles to each other, 
and such lines will be at about 45 deg. to the horizontal. There- 
fore one suction port ¢ and one delivery porte will be near the 
upper part of the casing, and one suction port d aud one delivery 
port f will be at the lower part of the casing. The two suction 
ports cd are connected by a passage g around the exterior of the 
casing on one side of the same, and have a common inlet / at the 
bottom, and the two delivery ports ef are connected by a similar 
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passage ‘ on the other side around the exterior of the casing, and 
have a common delivery orifice j at the top of the casing. In the 
interior of the casing « works a piston é of cylindrical form, the 
ends of which fit against the inner parallel walls or end covers of 
the casing, such piston / being fixed to or forming part of a shaft 
/, which passes out through bearings m in the end covers of the 
casing. This piston / tits against the opposite points of the ellipse 
on its shortest diameter, which is midway between a suction and 
delivery port ¢ and ¢ at the upper and df at the lower part of the 
casing. In the periphery of this piston £ are formed grooves x 
parallel with the axis of the piston, in which grooves are placed 
rods or rolls 0, preferably of cylindrical form. As the piston & is 
rotated the cylindrical rods or rolls o are kept constantly in con- 
tact with the inner side or periphery of the elliptical casing a by 
centrifugal force, and make a tight joint between it and part of 
the piston, and the rods or rolls 0, by rotating in the grooves x, by 
friction against the casing, do not wear into flats. The grooves x 
are preferably made slightly wider than the diameter of the rods 
or rolls o to allow the water at the back of the rods or rolls to 


| escape into recesses py communicating with the delivery ports ¢ 7. 


Each rod or roll 0, as it passes a suction porte or d, sucks in the 
liquid or gas at that port, which liquid or gas is expelled from the 
delivery port by the following rod or roll « and by the approach of 


| the cylindrical exterior of the piston ¢ towards the shorter dia- 
| meter of the elliptical casing a. 


In addition to centrifugal force, 
the suction and pressure of the liquid, gas or air, when the pump 
or blower is working quickly, will tend to keep the rods or rolls 0 


| in close contact between the piston / and casing a. The end covers 


are provided around the inner ends of the shaft bearings with cup 
leathers, to ensure a tight joint at such parts. The rods or rolls 0 
are also acted upon by light springs s, to keep them in working 
position when the pump or blower is working slowly or is at rest.— 
July 18th, 1906. 


ROAD VEHICLES. 


23,736. November 17th, 1905.—IMPROVEMENTS IN OR CONNECTED 
WiTH RoaD LOCOMOTIVES AND VEHICLES, David Roberts, 
Spittlegate Ironworks, Grantham. 

This invention relates to traction engines, road locomotives, and 
motor vehicles, and comprises improvements in the method 
of steering vehicles of this particular type. Instead of steering 
the locomotive by applying a brake to one or other of the brake 
drums attached to the bevel wheels of the compensating gear 
the speed of one of the bevel wheels of the compensating gear is 
controlled by means of spur or other gearing, driven by friction 
gear from one of the countershafts, preferably that shaft which 
actuates the compensating gear shaft. There are two figures. 
Fig. 1 is a side elevation of a road locomotive having the improve- 
ments applied thereto. A is the frame of the vehicle, and a is the 
engine for propelling the locomotive, the engine being mounted 
upon the frame A and transmitting its motion through the shaft ) 
and pinions cc to the wheels dd upon the shaft e. This shaft ¢ 
has keyed upon it a bevel pinion f, which gears with a bevel wheel 7 


| upon the casing of the differential or compensating gear. The 
| differential gear actuates the shafts, upon which are mounted 
| sprocket pinions /, adapted to drive through the medium of the 


chains p, the sprocket wheels x, which have attached to them the 
gear wheels which mesh in the pitch chain tracks B of the loco- 
motive. A toothed wheel is keyed upon the end of the shaft e, this 
wheel driving at the same speed the spindle ¢ through the medium 







































































184 


THE ENGINEER 


Avaust 17, 1906 ° 





ee 





of the gearing. Upon the spindle ¢ there is keyed a pair of fric- 
tion rollers ¢! @, which bear upon opposite sides of the friction 
disew. [hese friction rollers¢ @ are held in frictional contact with the 
dise w by springs or other suitable means, and to reduce wear and 
compensate for the difference in the driving power between the 
rollers of each pair, due to their travelling in paths of different 
diameter, these rollers are connected by means of differential or 
compensating gear contained in the case ¢3, The friction dise w is 
‘mounted on a shaft, upon which is keyed a pinion x meshing with 
aspur wheel y keyed onits shaft. The friction rollers ¢! @ are moved 
across the face of the dise « by means of the steering wheel z, which 
actuates the steering mechanism comprising the lever 1 and the 
coupling-rod 2 connected to the slider 3, secured to the friction 
rollers by means of the tkrust collars 4. With this arrangement, 





when thefriction rollers ¢ are in the position shown, the locomotive 
travels directly forward, since the skaft is driven at the same speed 
as another shaft, the compensating gear being inoperative. When, 
however, the friction rollers are shifted towards the centre of the 
friction disc w, one shaft is driven at a higher speed, and the other 
shaft at a corresponding lower speed than the normal by the 
action of the compensating or differential gear, so that the loco- 
motive turns towards the left. On the other hand, when the 
friction rollers are moved towards the periphery of the friction 
disc w, one shaft is driven at a lower speed, and the other shaft at 
a correspondingly higher speed than the normal by the action of 
the differential or compensating gear, whereby the locomotive is 
caused to turn to the right.—Ju/y 18th, 1906. 


24,232. November 23rd, 1905.—IMPROVEMENTS IN OR RELATING 
TO CoUPLINGS FOR ROAD VEHICLES, La Société Ed. Surcouf et 
Cie., 125 and 127, Rue de Bellevue, Billancourt, France.—Date 
under International Convention, January 14th, 1905. 

This invention relates to a coupling for steering road vehicles 
forming trains, enabling (1) all the cars of the train to be forced to | 
follow the path of the driving car; (2) this condition to be attained | 
when driving backwards as well as when driving forward. There | 
are five figures. Fig. 1 is a diagrammatic view showing in plan 
vehicles having three axles on a curve of constant radius. Practi- 
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cal experience has proved that, if the vehicle follows exactly the 
path of the locomotive when the latter moves on a circumference 
of a radius, this condition is maintained in a practically sufficient 
manner even when the locomotive moves on a curve having a 
variable radius. In the case of vehicles having three axles, the 
vehicles are connected by a pole pivoted to the centre of the steer- 
ing axles. In the cars 1 and 2 the pole 3 connecting the cars is 
pivoted to the centre of the steering axle 5 of the car 1, and drives 
the axle 6 of the car 2, which axle 6 itself transmits movement 
received to the second steering axle7 of the car by meansof rods 8 
and reversed toothed gears 9. Fig. 4 shows a mechanism for con- 
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trolling a divided axle by means of toothed gears. In this con- | 
trolling mechanism the pole 3 carries a toothed sector 10 driving | 
a train of wheels 11 12 controlling a part 13, which carries the 
attachments of the connecting-rods 14 and the rods 8, driving the 
reversing wheels 9 by means of the spindle 15, sector 16, and bolt 
17, which enables the wheels and the pole to be thrown out of and | 
into gear. Each driving axle of the cars being provided with a 
similar device, and the pole 3 connecting two of these devices, 
when it is desired to drive the train from left to right, i ill be 
sufficient to throw the pole into gear with the mechanistn .: the 
car 1, and out of gear with that of the car 2. For driving in the 
other direction the reverse manipulation will be made. When it 
is desired to reverse, if the train is on a circumference, or in a 
straight line, all the disengaged bolts 17 arein front of the recesses 
arranged in the centre of the sector 19 carried by the part 13.— 
July 18th, 1906. 


RAILWAY COUPLINGS. 


14,454. July 13th, 1905. — IMPROVEMENTS IN COUPLINGS FOR 
RAILWAY AND OTHER VEHICLES, Joseph Melland-Smith, 
153, Fentiman-road, Clapham-road, Kennington. 

This invention relates to improvements in railway coupling 
devices, by which the adjacent ends of two railway capgriages, 
wagons, or other vehicles may be doubly coupled or uncoupled by 
means of mechanism adapted to be actuated from one or both sides 
of the carriage. The general arrangement is such that the coup- 
lings and springs will not impede each other, but will act freely 
together when taking sharp curves on steep gradients. There are 
six figures. Fig. 3 isa plan of an end portion of a railway wagon 
provided with this coupling apparatus; a is the coupling bar, é the 
crank bar, and c the lock bar ; e, f, and g are the three rings in 





which the three bars are mounted to rotate, and which are fixed 
on the outer ends of three draw-bars /, j, and 4; m is the arm to 
which the coupling hook x is rigidly fixed. The coupling bar a 
can rotate within the boss of the arm m to an extent determined 
by clutch collars fixed to the shaft a and adapted to engage stops 
o' on the arm m. The cranked portion p of the crank bar b is 
adapted to engage the free end of the arm m when the coupling 
hook x is in its operative position. At each end of the crank shaft 
b is provided a pinion ¢ that gears into a corresponding pinion r 
fixed on the coupling shaft «. The bosses of the two pinions are 
formed with ratchet teeth, into which engage pawls that are fixed 
on the lock shaft c. Springs constantly press the pawls into 
engagement with the ratchet teeth of the pinion bosses. The 
pinions 4 of the crank shaft are loosely mounted thereon and are 
connected thereto by clutch collars fixed to the shaft and corre- 
sponding projections ¢! formed on the pinions, so that for a portion 
of its rotation the pinions move idly without rotating the shaft; v 
is a bracket mounted on the shafts a and b between the bearings 
e and f. The coupling link « is loosely mounted on an inter- 
mediate part x of the bracket v, and is capable of 1aovement 
laterally to an extent limited by the adjacent bearings e f, and 
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Fig. 3 


vertically to an extent limited by facets y formed on the bracket v. 
Each outer end of the lock bar ¢ is furnished with an operating 
lever z, and each outer end of the coupling bar a is provided with 
an operating arm 1 working ran a guide 1¢, and that is 
furnished with a spring key or handle 2 that can slide against the 
action of its spring 24 over the arm 1, and is provided with a 
pin or projection 3 adapted to bear against the adjacent lever - 
of the lock bar when in its lowered position, and by which the 
lock bar ¢ may be so moved as to bring the pawls out of engage- 
ment with the ratchet teeth of the bosses. The bars a / ¢ are pre- 
ferably of hexagon cross section, as shown, so that the clutch 
collars on the coupling bar are conveniently prevented from rotat- 
ing thereon without the use of keys, set pins, or other devices calcu- 
lated to weaken the bars. At its inner end the central draw-bar 
is pivoted at 9 toa link or buckle /* through which extends the 
middle portion of a laminated spring 5, whose ends bear on buffer 
blocks 6 carried by the vehicle headstock 7; 8 is a crosshead that 
midway of its length is pivoted on the pin 9 to the draw-bar j, and 
the end portions of which are formed with curved slots 10, in 
which work rollers or pins 11 carried by the inner ends of the draw- 
bars h and k.—Ju/y 18th, 1906. 


PRODUCER GAS. 


15,226. July 25th, 1905.—IMPROVEMENTS IN AND RELATING TO 
THE MANUFACTURE OF CoaL GAS AND PropUcer Gas, John 
Parry, The Technical Laboratory, Ebbw Vale Wbarf, Newport, 
Monmouthshire, and Henry J. Pillinger, Carlton Chamber, 
High-street, Newport, Monmouthshire. 

This invention relates to a continuous process for the manu- 
facture of coal gas and producer gas or carbonic oxide gas. It has 
been previously proposed to simultaneously manufacture coal gas 
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and producer gas by mounting a coal gas retort in a gas generator 
charged with coke, so that the heat of the coke in the generator 
shall serve to distil the charge of coal in the retort, the two gases 
being led off separately, and the coke produced in the retort being 
removed periodically and quenched. In this — the gas 
generator was proposed to be provided with an ordinary grate and 
to be worked with natural draught. In this invention is provided 
a continuous process, whereby the generation of coal gas can be 
carried on simultaneously and continuously, and whereby the heat 
of the producer is controlled as required, and the whole of the 
combustible constituents of the fuel are utilised, while, at the same 
time, all incombustible matter is got rid of in the portable form of 
molten slag. In this invention a coal gas retort, or retorts, is, or 
are, disposed in the producer gas generator, and have tuyeres or 
means for admitting a blast atits lower part. Through the tuyeres 





————— 


a pressure blast of hot or cold air is delivered unmixed with steam 
By simply controlling the blast the heat of the generator and the 
flow of the gas can be readily effected. There are three figures 
Fig. 2 illustrates in vertical section a furnace suitable for gas pro. 
duction. In the furnace are placed retorts a which extend ACTORS 
and through the walls of the furnace. The retorts are fitted with 
end covers and with pipes for conducting off the gas generated jn 
the retorts a. These pipes may be of ordinary kind fitted with 
couplings or c« tions for attach t to the retorts, and with 
cocks or valves for controlling the outlet of gas produced in the 
retorts. The retorts a are preferably disposed at an inclination to 
facilitate clearing out of them the coke after generation and with. 
drawal of the gas. The furnace is charged with coal or coke, op 
other suitable fuel, and is then lighted. When the furnace and 
retorts « are at full red heat, the retorts are charged with coal and 
lime—the latter for fluxing the ash of the coal—and are then 
closed, the furnace being ~ I properly charged to maintain a cop. 
tinuous red heat. Blast, either hot or cold, is introduced through 
the tuyeres 6, After a sufficient time has elapsed for the genera. 
tion of gas to the full extent in the retorts a from the coal therein 
the gas is withdrawn from the retorts and is led off in pipes, and’ 
after having been treated in the usual way for recovery of tar, 
ammoniacal water, and other by-products, is available for use for 
illumination and other purposes for which such gas is suitable, 
The resulting coke in the retorts a is rammed out into a tram or 
other receptacle c, in which it is taken up by winding gear d tothe 
furnace top, where the coal is charged while still hot into the fur. 
nace. Accordingly, the supply of fuel for heating the retorts js 
largely or wholly obtained from them. The cheapest kinds of cca 
can be used in the retorts, as all the combustible matter contained 
in the coal is utilised, no portion of the organic residue being 
wasted. The carbonic oxide gas or “‘ producer” gas given off by 
the fuel in the furnace is drawn off through pipes e¢ and is available 
for use in heating boilers, driving gas engines, and for other pur. 
poses for which such gas is suitable. The carbonic oxide gas pro. 
duced in the furnace is given off, retaining its full richness and its 
full degree of combustibility. The fluid slag or ash is withdrawn 
from the furnace from time to time through the apertures f, which 
are, of course, plugged up during manufacture of gas.—Ju/y 18th, 
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SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gasette. 


825,473. Lawn Mower, .t. C. Melton, Sedalia, Mv. — Fild 
November 22nd, 1905. 


This invention is principally remarkable for the extreme simpli- 


(825,473. 


A reciprocating knife is worked by an oblique 


city of the machine. 
There are fcur 


crank with a ball-and-socket connecting-rod. 

claims. 

825,499. CARBURETTER FOR GAs Encines, 7. L, Sturtevant, 
(Quincy, and T. J. Sturtevant, Wellesley, Mass., assignor to 
Sturtecant Mill Company, Boston, Mass., a Corporation of 
Maine.—Filed July 6th, 1905. . 

This invention consists in the combination with a suitable, spray 
nozzle or fuel inlet, as 22, of a yieldingly-mounted, vacuum-regu- 
lating valve, as 23, normally closing the air passage way, and 
between which valve and the nozzle or inlet the air passes to the 








mixing chamber. A spring moves the valve toward closed position 
against the pressure of the inflowing air, and means are provided 
for regulating or varying the stress of the spring, the valve extend- 
ing below the inlet and toward the passage for the incoming alr, 
so as to receive, for subsequent vaporisation, any liquid fuel not 
instantly taken up or vaporised as it enters the mixing chamler. 
There are ten long claims. 
825,672. Macnetic Ore Separator, R. LR. Moffatt, Brooklyn, 
N.Y., assignor to Imperial Ore Separator Comyz any, a Cor poit- 
tion of New York. — Filed July 19th, 1904. 

The second claim runs thus :—In a magnetic ore separator, the 
combination of upper and lower poles of opposite polarity, recti- 
| nearly-moving feed and separating conveyors intersecting each 
other in the interpolar space, and adjustable means whereby the 
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feed conveyor is abruptly brought into closer proximity to the 
upper pole at one point than at a preceding point, whereby the 
strongly magnetic particles are separated at one point cn the 
separating conveyor and the feebly magnetic particles are sep'- 
rated at another point on the same separating conveyor. There 
are eight claims, 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicoison, D.Sc., M. Inst. C.E., and 
Mr. DEMPSTER SMITH. 
No, XXII.* 


A very convenient form of diagram for many kinds of 
lathe calculations is the logarithmic. The large scale 
diagram Fig. 1, given below, is specially intended for the 
calculation of gear ratios, cone step diameters, counter- 
shaft speeds, and in general for the determination of the 
quantities tabulated in our articles V.and XVI. _ Its use 
for these purposes was first pointed out to the authors by 
Mr. E. Reid, of Manchester. It is also useful for finding 
the required pitch of wheel teeth, and Mr. R. A. Bruce, of 
Leeds, has adapted it for use with Lewis's formula. In 
the diagram here presented, the teeth are designed by our 

er eer SS es ry rs , Site na wal 
formula p i900” which allows for durability as we!] 
as strength. 

We may first explain the rationale of the diagram, and 
then give an example of its use. 

Let it be required to find the geometric ratio r for a 
given lathe, the values of Ny and N; and the number of 
speeds s being given. Then—vide Art. V., eq. 8—we 
know that 
S Nyg/N = 78-1, 

(s — 1) log. r = log. $, 
8—1_ log.S 


Then we have 


or 


1 log. r 
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| If we look opposite A on scale AX, where de is the 
perpendicular through point d, Ad being = > we find 
51°4 

i 7" 

Similarly, R., the ratio of the two countershaft speeds, 
is R, = r4 = 1°147' = 1-785, since we find Ay = 1°735 

| when f, 1 to AX through f at 4. 

Again, the first back gear ratio Ry = r4¢ = r§, or Ry = 
1°147° = 3°01, for At = 38 when Ah = 8, 

Thus, at one setting of scale AC we can determine, 
with the assistance of the appropriate schedules as given 
in Articles V., XVI., and XVIII, all the important gear 
ratios for any given design. 

| Some draughtsmen prefer this method to that by the 
| use of logarithms or the slide rule. 


To use the diagram for getting the pitch of the teeth of 


1°147¢ = 1°23, and E = 


Pp we may 
b’ J 


first find the pitch which would be required to transmit a 
given load P at the desired speed N if the breadth were 
unity. 

We then have for p,—this pitch — 
VN P 
4800 * 

Thus, if the load on a cast iron pinion is 4800 lb. and 
the revolutions are one per minute, we take the bottom 
horizontal scale and run up the vertical line through 


IN 
wheels as determined from the formula p = —% N 
4800 
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If, now, we have two similar, say right-angled triangles, 
A BC and Ab c—scee Fig. 2—it is obvious that 


AC AB : : 
; so that, if AC measures s — 1 on the same 
Ac Ab 


scale as Ac measures unity, the lengths A B and A 6 will 
be in the same proportion as log. 8. and log. r. If, then, we 


set off a scale of anti-logarithms along A X, i.c.,a scale such | 


that distances from A represent the logarithm of all the 
numbers from 1 up to the greatest value of S= N,/N, we 
are likely to have, and prepare one or more scales—such 








Fig. 2 


as A C—containing as many units as there are likely to 
be speeds, then by setting the number $ on the AC scale 
opposite the vertical BC through B where AB = log. 8, 
we shall find A 6 = log. r by looking opposite b, the foot 
of the perpendicular, to A B, drawn from C, Ac being 
unity ; e.g.—Art. V.—N,/N, = 70, s = 82. 

Here we put 31 on AC opposite 70 on A B, and find 
Ab=r=1°147. 

If the size of the largest cone step is A = 51°4in., then 


the size of the smajJlest is known from E = 4 y Where 
rsa 
q is the number of steps. Here y = 4, .. E = ma 
47s 


* No. XXI. appeared August 2rd. 





4800 until we cross the diagonal marked N = 1; the 
| horizontal line through the intersection passes through a 
| pitch equal to lin. If the breadth of the wheel is to be 

3in., however, we need only remember that the product 
| of the new pitch p. by the new breadth 6, must be equal 
| to the product of p, x 1, since the old breadth was unity. 
| Thus, p, = p,/b,. If, then, we measure down a length on 
the left-hand vertical scale to the number corresponding 
to the breadth and set it upwards—in the dividers—from 
the old value p;, we get p,—e.qg., the new pitch is °33; 
if the breadth 6, be taken 2in., p, will be 0-5in., and so on. 





BRITISH ASSOCIATION, YORK, 1906. 


Srrenvovs Section G not alone found it necessary to 
meet on the Wednesday morning, the 8th inst., but having 
a long programme before it did so earlier than usual. The 
President again occupied the chair. 

Professor Ashcroft opened the proceedings with a 
demonstration of his “ Central Technical College Lecture 
Table-testing Machine,’ and the President, as well as 
others, spoke of the usefulness of the machine. 

Professor J. B. Henderson then discoursed on “ Recent 
Advances in our Knowledge of Radiation Phenomena, and 
their Bearing on Radiation Pyrometry.” He explained 
the fundamental laws of radiation thermometry and 
remarked that Kirchhoff showed that the radiation inside 
an enclosure whose walls are at uniform temperature is 

| the same as would be emitted by an ideal black body at 
| the same temperature; and by using the radiation from 
cavities whose walls were heated electrically to uniform 
temperatures, the theoretical laws have been experi- 
mentally proved. If we wish to obtain accurately the 
temperature of any material ina furnace by means of the 
radiation which it emits, we must take the radiation from 


‘| a cavity whose walls are at the required temperature. 


If the material is in liquid or pulverous form, a tube 
| closed at one end serves the purpose if the closed end is 








inserted in the material and the radiation taken from the 
closed end. If the material is in ingot form and there is 
no serviceable hole in it we can use an auxiliary piece of 
similar material provided with a hole and placed against 
the ingot, so as to have practically the same temperature 
as the ingot. The hole or cavity may bottom against the 
ingot or in the auxiliary piece of material. To usearadia- 
tion pyrometer in the tempering of armour plate on a 
cooling curve it would be necessary to lay another plate 
with holes in it on the one to be tempered, then heat the 
two together in the furnace and after withdrawing them 
from the furnace to focus the thermometer on the bottom 
of one of the holes. When the required temperature is 
indicated the upper plate could be removed and the lower 
one quenched, the upper one being returned to the fur- 
nace with the next plate. In every case where the tem- 
perature is read while in the furnace, it is necessary to 
shield the radiation from luminous flames after leaving 
the cavity. This may be done by means of tubes, and 
the temperature of the walls of these tubes will not affect 
the result, provided an image of the cavity is formed 
on the sensitive surface of the thermometer. He 
described the Féry radiation pyrometer and Holborn 
and Kurlbaum’s optical pyrometer. In the latter instance 
to standardise the instrument each lamp is first of all 
aged and then calibrated to get the connection between 
the current and the temperature of the filament, whilst 
in measuring very high temperatures the radiation is 
weakened by dark glasses or by successive reflection, the 
glasses or reflecting surfaces being also standardised. 
In discussion it was elicited that some of these pyrometers 
had been tested at the National Physical Laboratory, and 
others testified to the extension of range by the use of 
smoked glasses or reflectors. 

The next discourse was on “Suction Gas Plants,” by 
Professor W. E. Dalby, who described what they were, 
how they worked, and various patterns of them. In 
discussion a Dowson gas engine was mentioned which 
had been running twenty months without any trouble, 
and the horse-power could be varied from 40 to 20 ina 
few minutes; care had been taken to keep the various 
parts clean by attention at frequent intervals. It was 
also thought that the advent of the suction gas engine 
would profoundly modify power production on a small 
scale. ‘I'he author remarked, with regard to the consump- 
tion of fuel, it might be taken for a 15 horse-power engine 
at 1 horse-power hour per 1]b. of anthracite, and that 
1lb. of water would be required to trickle through the 
scrubbers, and 9 lb. to cool the engine. 


Mr. S. Cowper Coles then gave an _ interesting 
account of his * Electro-positive Coatings for the Pro- 
tection of Iron and Steel from Corrosion,” illustrated by 
numerous lantern slides. The President regarded the 
paper as one of the most useful presented to the section, 
and Colonel Crompton thought the method could be 
employed for making metal for the wearing parts of high- 
speed engines. 

The last paper read was on “ Waterproof Roads as a 
Solution of the Dust Problem,” by Douglas Mackenzie. 


The author commented on the difficulties in the way of obtaining 
improved roads, saying that they were partly administrative, 
partly financial, and’no scheme of improvement is worthy of atten- 
tion if due weight is not given to both factors. Several imprac- 
ticable suggestions have been put forward recently, suggesting 
separate roads for motor vehicles, twin roads, &c., but most of 
these are outside the sphere of practical politics, because of the 
great cost and the interference with the present system of highway 
control. Any improvement must be graduai, must be such that 1t 
can be carried out by the existing county and district councils, 
and must be such that its cost does not materially increase the 
highway rates. The abatement of the dust nuisance is a subject 
that appeals to everyone, but the equally important subject of the 
road foundation only comes within the purview of those interested 
in heavy motor transport. These two features, the foundation and 
the dust, are indissolubly connected in the minds of engineers, 
because the movement of the substance of a weak road under heavy 
loads always results in the creation of dust, and a material that 
will grind to dust under ordinary traffic is obviously unsuited for 
heavy loads. But even if the foundation is strong enough to carry 
the load, the surface of roads constructed on the present system— 
i.e, With a water bind—are apt to “lick up” under heavy 
mechanical transport, and so a waterproof road is as important for 
its efficiency under heavy traffic as under the rapid passage of a 
rubber-tired motor car. The author remarked that the result cf 
present-day practice was an agglomerate composed of large pieces 
of stone, with the interspaces filled with ground-up read meta), 
binding material, or organic matter. It will thus be seen that tle 
dust originates in (a) binding material, which loses its cohesion 
when it dries ; ()) ground-up road metal ; (c) organic matter origi- 
nating with the horse ; and (d) dust blown on to the road surface 
from the surrounding land. ‘There is only one real remedy for (c) 
and (d), viz., to make a thoroughly smooth waterproof road, so 
that this dust will be washed off into the channels by every smart 
shower. For (a) and (/) the remedy is twofold, viz., use a material 
sufficiently tough to prevent any movement of the stones on one 
another under traffic, and such that it is equally efficient in all 
weather. e answer in both cases is ‘‘ waterproof,” but the 
selection of a suitable waterproofing and binding material is not 
by any means easy. The evil is one which cannot be adequately 
met by any palliative such as the application of water, nor will a 
palliative that is soluble in water be useful for more than a very 
short time ; in fact, palliatives cannot be of much real use, except 
where roads are awaiting their turn for reconstruction with dust- 
less materials, or for special occasions, such as race meetings, fairs, 
and so forth. It is umversally admitted that the foundation must 
be such that the stones cannot be moved on one another by the 
heaviest traffic that may come upon the road, and as, there- 
fore, there will be no movement in the substance of the road, 
there will not be any wear and attrition between the stones applied 
from the surface. A very practical method of waterproofing such 
a road isto paint the surface by hand with distilled tar. It is 
very necessary that this should be applied only in hot, dry 
weather, and, in fact, this dry weather should have been con- 
tinuous for at least ten days previous, so that the water has 
been completely dried out of the road. When this tar is 
applied for the first time, a second coating is necessary 
about a month later, and after that it is the practice to 
apply one coat each year. Waterproofing on this system is 
very effective for about six months of summer weather, after which 
it rapidly deteriorates, and by the end of twelve months the tar 
has to all intents and purposes disappeared. It has, however, its 
evils. The first of these evils is a terribly greasy, slimy mud in 
the winter months, which contains a certain proportion of tar, 
sufficient to ruin any clothes on which it may drop. It also treads 
into houses on the wayside and ruins mats and carpets. The 
second evil is a slight dust raised which contains a proportion of 
tar, which sticks to all textile fabrics, and it seems impossible to 
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remove it by washing. The result is that curtains, tablecloths, and 
so forth are permanently ruined. 

Tar painting can be applied to any well-constructed road, and 
the cost appears to be about 1d. for the two coats the first year, 
and ld. per super yard each succeeding year. Very contradictory 
results have been recorded from the use of tarred slag, and 
investigation has shown that much blast-furnace slag is over- 
limed, and when made intoa road surface the free lime siakes, and 
the coating breaks up. There is, however, a strong feeling that 
slag is too soft a material long to withstand heavy traffic, such as 
traction engines and heavy motor wagons, and its length of life 
under the conditions prevailing on many of the main roads of this 
country is still a doubtful quantity. Itis prebable that its use 
will show an economy in some districts, but not ia others. Some 
firms are also introducing water-proof road materials prepared 
from limestone treated in some way with tar. Limestone is 
an absorbent material, and the tar adheres to it very readily. The 
resulting road surface is very good, but, again, the material is of 
a somewhat soft nature, and its life under heavy traffic requires 
to be proved. 

The application of tar, whether in a raw state or treated by 
distillation, to form a waterproof granite road, has not been very 
successful. Great care is necessary in the first instance to 
dry the stone thoroughly, and even then there is a difficulty in 
getting the tar to adhere properly. 

From the many examples of tar painting that the author has 
studied, he has come to the conclusion that the great mistake has 
been in the use of tar as it is usually sold. Much better results 
have been found when the tar has been distilled, but what is 
required is the addition of some material that will toughen the 
tar, in much the same way that pitch is toughened for insulating 
purposes. With regard to the use of asphalt for waterproofing 
roads. At present the asphalts put on the market require a con- 
crete foundation of great strength for their successful use, and, 
therefore, are impossible from financial considerations outside the 
large towns. It is not improbable that experiments with some 
refuse material worked up with Trinidad asphalt would result in 
producing a cheap waterproof paving, which would probably have 
to be laid in the shape of blocks. An exhaustive experiment is 
necessary, where all the suitable materials can be laid in sufficient 
lengths to really study their wear and life, and where they can be 
laid contiguously so that they shall all be subjected to identically 
the same traffic. When it can once be established by the results 
of accurate experiment that a waterproof dustless road will reduce 
the highway rate, these roads will have been brought within the 
sphere of practical politics, and their gradual substitution will only 
be a matter of time. In the meantime, the attention of all inter- 
ested might well be devoted to the toughening of tar to make it 
really satisfactory for this purpose. 

A paper by Mr. W. A. Scoble on “The Strength and 
Behaviour of Ductile Materials under Combined Stress ’”’ 
was taken as read. The President brought the proceed- 
ings to a close by a vote of thanks to the railway com- 
pany for the use of the rooms of the Railway Institute in 
which the meetings had been held, and particularly 
commented on the vitality and interest maintained 
throughout the sessions of the section. 

In Section A Mr. J. Swinburne contributed a paper on 
“Radiation from Gas Mantles.” The author said that 
the ordinary explanation of the great luminous efficiency 
of the gas mantle was that rare earths have a property of 
selective radiation, in virtue of which they send out a 

arger proportion of their radiant energy in the form of 
light than ordinary hot bodies. Another explanation, 
first given he believed by Ram, was that the Bunsen 
flame is really very hot, and that the mantle is of such 
low emissivity that it gets rid of so little that there is 
little difference of temperature between it and the flame. 
It is therefore hot enough to give the light by pure 
temperature radiation without any anomaly. The tem- 
perature of the Bunsen flame is generally taken as lower 
than it actuaily is. The simple temperature explanation 
fits the phenomena. If pure thoria has low emissivity it 
will rise to a temperature near that of the shell of flame 
bathing it. It will then give out little light, but what 
there is will have a larger proportion of visible and 
refrangible rays. Radiation will be increased by the 
addition of a very small quantity of a body with high 
emissivity, but the temperature of the mantle will fall. 
The total radiation is then increased, and though the 
proportion which is luminous will be diminished, the 
total light will be increased. Further addition of the 
emissive substance increases the total radiation and 
reduces the temperature until the light given is less 
han with pure thoria. 

A white body being a good reflector should be a bad 
emitter. But it does not follow that a body which is 
white when cold is white when it is hot. Zinc oxide, for 
instance, gets yellow when hot. The ceria of commerce 
is yellow. Almost anything coloured increases the light 
of thoria if added in very small quantities. Ceriais used 
because it is fairly permanent at the high temperatures, 
and does not weaken or spoil the thoria mantle. 

The light of a mantle may be purely that due to a hot 
body at a given temperature. It does not, however, 
follow that selective emission, luminescence, catalytic 
action, resonance, unstable oxidation, and other occurrences 
may not have to be reckoned. The author discussed all 
these in their turn. There does not, he said, seem at 
present to be any thermodynamic reason why a hot body 
should not radiate a selection of rays provided the energy 
radiated is not less degraded than the heat in the body, 
or, to put it the other way, as long as the energy has not 
increased “ motivity,” cto use Kelvin’s term. For the 
radiant energy leaving the surface to have a higher 
motivity than the energy in the body is a violation of the 
second law. There is apparently a clear instance of 
selective preferential emission in the case of erbia. In 
the flame it shows bright bands in the green. 

Regarding the theory that the mantle gives more light 
than that due to a simple hot body owing to lumin- 
escence, Mr. Swinburne said that if by luminescence was 
meant the phenomena of a mantle, it is no explanation 
of the phenomena to call them luminescence. Catalytic 
action was also, he said, a little vague. The idea often 
seems to be that by some action or other ceria can 
convert energy of chemical action directly into light. It 
must be remembered that chemical energy is not work. 
It may best be regarded as heat, of which only a portion 
can be converted into work. It had been said that ceria 
acted in a special way by passing from one state of 
oxidation to another. It was quite clear, he thought, 
that an oxide could not create energy or heat or light by 
such action. It could not be in equilibrium in both 
states, 





Regarding the next theory, that of resonance, Mr. 
Swinburne said :—“ Particles of gas are vibrating and 
changing their velocity fast enough to produce light, 
but somehow do not produce it. Particles of solid, 
however, get into vibration synchronously with the gas 
particles, and thus radiate energy of the same grade as 
the heat of the flame. But ceria is supposed to be 
specially timed to vibrate with frequencies corresponding 
to visible radiation; so it radiates more light than other 
solids. This really amounts to ceria doing the work of 
Maxwell’s demon, except that it is working on waves 
instead of particles. It can get outside the second law 
all the same.” 

in conclusion the author remarked :—* The explanation 
that there is nothing anomalous about the mantle, and 
that it gives light just because it is very hot, has a 
Jordon simplicity about it which makes it unpopular 
compared with the Abana and Pharpar of luminescence 
and catalytic action. But all the same, the very simple 
explanations are very often wrong.” 








LINKS IN LOCOMOTIVE DEVELOPMENT. 


Ir may be accepted as an axiom that there is no respect 
in which the modern locomotive differs more widely 
from its now historic prototype than in the matter of size 
and power. As regards general principles of design, the 
modifications effected during three-quarters of a century 
have been comparatively slight. The earliest practicable 
locomotive had two cylinders actuated by slide valves, 
operating one or more pairs of wheels by means of cranks 
set at right angles, and receiving steam from a generator 
consisting of a rectangular, water-surrounded fire-box, 
from which the gases of combustion passed through flue 
tubes, contained in a cylindrical boiler barrel, into a 
smoke-box, thence to be carried into the air by the 
induced draught of the exhaust steam. This same con- 
junction of parts exists in the most modern locomotive. 
Many improvements have been made in details. Injectors 
have almost entirely replaced pumps for feeding the 
boiler; piston valves have to some extent entered into 
rivalry with the original D valves; the early gab motion 
for actuating these has been superseded by link motion 
or some form of radial gear; hand, steam, air, or vacuum 
brakes are now a regular equipment of all locomotives. 
But essentially the parts of a locomotive of to-day are the 
same as in the early part of last century. 

To point this similarity, and in some way to supplement 
the interesting series of articles recently appearing in 
these columns from the pen of Mr. C. Rous-Marten on 
the performances of modern Great Northern Railway 
locomotives, there are reproduced on the next page three 
diagrammatic illustrations of typical Great Northern 
locomotives at successive periods in the history of that 
railway, together with details of their leading dimensions. 

In making a choice of engines on that particulaf line 
for the purpose of illustration, a quite unconscious indica- 
tion of progressive development has been arrived at, as a 
glance at the wheel disposition of the three typical 
examples will show. No. 1, the pioneer locomotive of 
1847, was of the express passenger type originally 
embodied in Stephenson’s “ Patentee” engine of 1833, 
and subsequently reproduced with little variation, save in 
dimensions, on all main lines of this country and the 
Continent up to within the last thirteen years, the latest 
examples built for service in this country dating back to 
1893. 

The second No. 1, of 1870, marked an advance in design 
to the extent of substituting for the single pair of leading 
wheels a set of four grouped together in a bogie frame. 
Mr. Stirling’s well-known 8ft. bogie engines were for many 
years the only examples of this type, if we except a pre- 
vious engine on the same railway—Mr. Sturrock’s famous 
No. 215, built as far back as 1853. 

In the third example, Mr. H. A. Ivatt’s No. 251, there 
is yet another development, this time in the duplication 
of the driving wheels, and it is to be noted that each 
successive development was marked by a conspicuous 
increase in weight and boiler power. In fact, the last few 
years have seen such advances along this line of develop- 
ment as to constitute virtually a revolution in British 
locomotive practice. 

As the drawings are all to one scale they convey a clear 
impression of the actual increase in bulk effected during 
the period under review, but the table of dimensions 
and ratios given will afford a more accurate measure of 
the relative efficiency of the three successive types. 

Taking the two extreme examples, it is interesting to 
notice that the ratio of increase is fairly uniform as regards 
the total weight of the engine, weight on driving wheels, 
tractive power, and heating surface, being, roughly, as 
1:3}, and consequently the increase in hauling power 
may be said to bear that proportion as between 1847 and 
1903, without taking into account any greater efficiency 
due to increased perfection in details of design and con- 
struction, and a marked improvement in the quality of 
the carriage stock. It may be said, therefore, that Mr. 
Ivatt’s huge locomotive is a logical and consistent develop- 
ment of the excellent little “Sharpie” of the “forties,” 
and it seems capable of performing in its day and genera- 
tion work commensurate with its size and power, as com- 
pared with its predecessor of over half a century ago. 

It is only when we consider the intermediate type that 
the full measure of development is clearly appreciated. 
In their day Mr. Stirling’s bogie engines stood in a lead- 
ing position among British express locomotives, and for 
twenty-five years at least they were regularly employed 
on one of the fastest services in the United Kingdom 
with conspicuous success. They were the despair of 
theorists, because they would on occasion perform feats 
that seemed well-nigh impossible of accomplishment by 
engines of their limited boiler capacity and relatively 
small adhesion weight ; and latterly, it may be said with 
equal truth, they were a worry to the locomotive depart- 
ment owing to the ease with which adverse conditions 





would affect their hauling efficiency. While, perhaps, not 
typical of British locomotive practice during the period 
of their useful career as express passenger engines, they 
were, at all events, representative of the power required 
for hauling trains, up to about the “ mid-nineties,” and 
on that account a comparison of their dimensions with 
those of the other two types will prove interesting and 
instructive. 

Though main line express engines on other railways 
had already been built with superior boiler capacity and 
adhesion weight, it was not practically until seie time 
after the latest 8ft. engine had emerged from | oucaster 
Works that the modern British practice of providing 
ample boiler capacity was fully established. Mr. McIntosh 
led off with his series of “ Dunalastair’’ engines on the 
Caledonian Railway, then came the six-coupled bogie 
type of which Mr. Wilson Worsdell was the pioneer, and 
Mr. Ivatt introduced “Atlantics”’ on the same line that 
had so persistently declared for single-wheelers during a 
full half-century of strenuous express running. The 
introduction of an extra pair of wheels, in the two classes 
last mentioned, has at once placed British locomotive 
practice on a level with that of America and the continent 
of Europe, and at the present time the greater proportion 
of main line traffic in this country is worked by engines 
that for hauling power can compare with those of any 
other part of the world. 








DOCKYARD NOTES. 


THE result of the Montagu court-martial came as a sur- 
prise to no one. Perhaps the point of most interest was 
the excellent behaviour of Artificer Engineer Marchant, 
who not merely did his duty, but exhibited initiative and 
resource. It is certainly to be hoped that the Admiralty will 
give some tangible recognition of his services. 


So many ‘of our ships have grounded of late that the 
Navy is getting quite an unenviable reputation that way. 
It is just as well to bear in mind that in the German and 
Japanese navies groundings are quite as common in pro- 
portion as with us, nor are they in much less ratio in the 
French and United States navies, 


Ir is rumoured that both Chili and Argentina are follow- 
ing the example of Brazil and adding to their navies. It 
is but a few years since Chili and Argentina swore eter- 
nal peace, and tried to turn their battleships into plough- 
shares. As we pointed out at the time, the experiment was 
bound to fail, because no nation that is too lazy or too foolish 
to ensure its ability to defend itself can for long go on 
existing. Chili and Argentina now appear to have recognised 
this. 


INTENSE interest has been aroused in the Navy by the 
purchase of the Yarrow Napier boat. It is supposed to 
foreshadow the doom of steam and the gradual introduction 
of the explosion engine. The advantages of this are obvious: 
the disadvantages are not so clearly perceived by enthusiasts. 
At any rate, we cannot but fancy that those who predict the 
early extinction of the steam pinnace are somewhat prema- 
ture. There is considerable analogy between launches and 
shore automobiles. The extraordinary way in which steam 
is now forcing itself as a serious rival to petrol for motor 
car propulsion suggests that the petrol launch is likely to 
find steam launch rivals once it has set the pace. 


Tue Dreadnought is to be commissioned on September Ist 
for her preliminary gunnery and steam trials. The ship has 
now a very complete look. Changes have been effected in her 
rig, the main mast having been heightened considerably 
from the original design, and the wireless installation has 
been transferred thither. The main topmast is now nearly 
as high as the fore topmast. 


Tue Commonwealth, with the Metcalfe coaling-at-sea 
apparatus, recently took in 780 tons at 43 tons an hour. This 
is attributed to the poor bag clips, as the New Zealand, 
trying the same experiment, got in an average of 78 tons an 
hour. 

Tux Africa is to replace the Victorious as second flagship 
of the Atlantic Fleet. 


Ture Majestic has recently done some remarkable evolu- 
tions. She was an easy first at ‘‘ out nets,’’ and in ‘‘ replace 
gear’’ did the evolution in 2 minutes 53 seconds. The next 
best ship, the King Edward, took 6 minutes 15 seconds, 


Tue best ‘all round’’ boy at the recent boy-artificer 
examination at Portsmouth was F. Thornton, who got a 
double first. The whole of the boys in this new experiment 
did well. 


Captain CHAMBERLAINE, of the U.S. Coast Artillery Staff, 
is at present on a tour through the Continent, visiting the 
principal naval bases, 


Tue recent bombardment of the mutineers in forts at 
Sveaborg was commanded by Captain Bostroem, well 
known in this country as late Russian Naval Attaché. 
From all accounts Captain Bostroem seems to have 
exhibited considerable tactical ability in his bombard- 
ment, which he conducted at a range of 10,000 yards. The 
forts are reported to have been silenced without any loss to 
the two battleships Slava and Tsarevitch. Data as to what 
was opposed to them are vague; still, in the very slight 
history of modern ships versus forts, this particular bombard- 
ment is likely to be valuable to the historian. It is loosely 
assumed that the ship has no chance against a fort, -and 
because of this the fort question is often left in abeyance. 
Captain Bostroem has apparently added to the few instances 
of any easy victory for the ships. If we are wise we shall 
note this result and devote a little less attention to theories 
about Blue Water Schools and a little more to questioning 
whether garrison artillery work is the sort of thing that can 
be left to ‘‘anyone.’’ The Sveaborg incident adds yet 
another nasty blow to the comfortable theory that a fort with 
moderate guns can necessarily blow heavily armoured ships 
out of the water, 
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BRITISH FIRE APPLIANCES. 
No. VI.* 

We now continue our description of chemical fire 
extinguishing appliances which was commenced in our 
last article. Fig. 25 shows Shand, Mason and Co.’s com- 
bined four-wheeled pair-horse carriage, with telescopic fire 
escape and chemical fire engine. This type of machine 
is made in various sizes, with ladders ranging to a height 
of S0ft.; but that illustrated has a tire escape reaching to 
a height of 60ft., a chemical cylinder of 40 gallons capa- 
city, and a hose box sufficiently large to carry 1OOOft. of 
ordinary hose. with the necessary standpipes, branch pipes, 
jets, &c., and is designed to be a first aid machine. 

The fire escape is of the lattice girder pattern, having 
one main and three sliding ladders. The ladders are 


extended by flexible steel wire ropes and a winding drum, | 
this drum being controlled by a spring pawl actuated by | 


a lever, which also controls safety stops on the top of the 








formed by a pawl at the head of the escape which | at a critical moment. To give an idea of the strength of 


prevents the former rising until released. 


As the machine approaches a fire the back levers are 


thrown up, and the head is released, so that before the 
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Fig. 26 MATHER AND PLATT 5a FIRE EXTINGUISHER 
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machine is actually stopped, the escape is off and clear of 
the carriage, and being run into position for rescue work. 
At the same time tke chemical engine has been charged, 








Fig. 25—-SHAND, MASOI.’3S 


main ladder. The ladders are of box section, the top 
ladder sliding within the second, the second within the 
third, and the third within the main ladder. There are 
no projections of stays or trusses either at the face or at 
the back of the ladder; the spokes are wide right up to 
the top ladder, and the ladders are of equal strength when 
strained in either direction—that is, with or without head 
support. The spokes are let into gun-metal sockets, and 
each spoke can be separately removed or replaced. The 
sides of the ladder are of Oregon pine, the angle frame and 
lattice work of steel, and the sheaves and pulleys for 
winding the rope of gun-metal. The ladder is rapidly 
extended, and by an index adjacent spokes are brought 
level with each other. It is mounted on steel axles and 
wood spoke wheels, and has a simple form of plumbing 
n which the ladder can be brought to the vertical 
position when the wheels are standing upon an incline. 

The chemical engine is a copper cylinder tinned 
inside, and the acid is contained in a lead bottle with a 
lead stopper held down by a spring. There is a mixer 
worked by a crank handle at the end of the cylinder. 
Two delivery valves are fitted for two lines of hose, anda 
larger valve for connecting hose from the water mains, 
so that when the chemical is becoming exhausted, and 
the hose from mains is coupled up, if the jet is required 
to be maintained this can be done by passing water 
through the chemical cylinder. In a cage at the rear of 
the carriage there is contained 150{t. of extra strong 
rubber delivery hose pipe with jet and shut-off cock. 

The framing of the carriage is of stecl, H section, 
braced with cross angles fitted at front with a boat or 
box over the fore-locking caniage. The fore-locking 
carriage locks completely round, and is fitted with steel 
axles, springs, and wheels. The rear of the carriage is 
provided with wood spoke wheels, springs and steel axles, 
the axles being of the mail coach pattern with central 
lubricating channel. The hose-box is of mahogany, 
carried on the cross steel frame with foot-boards, the top 
of box forming seating for the firemen. 


\t the rear of the carriage is a spindle supported on 


steel brackets; and when placing the ladder on the 
carriage this spindle engages with hooked brackets on 
the framing of the ladder. Using this as a fulcrum 
the ladder is tilted over to the horizontal position until 
the head rests on a bed formed to receive it at the front 
of the hose-box. As the ladders are descending to the 
horizontal a certain movement takes place which runs 
the escape forward on to the carriage, and makes a 
compact arrangement, at the same time locking the 


escape to the carriage, an additional locking being , 
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CHEMICAL ENGINE AND ESCAPE 


and the hose is ready for the firemen at once to enter the 
building. Eight men can be carried on the machine, and 
pole and sway bars are fitted for a pair of horses. Ata 


the escape, ten or twelvel people. were descending the 
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Figs. 28 & 29—MATHER AND PLATT FIRE EXTINGUISHERS 


ladder at one moment, although the ladder was pitched 
ata very low angle, having been 
thrown over some out buildings 
and the yard of the mill. 

Fig. 27 shows still another 
horse-drawn vehicle, this one 
carrying two chemical cylinders. 
This engine was also constructed 
by Messrs. Shand, Mason and 
Co. The cylinders are so con- 
nected together that, if it is 
desired, one can be at work while 
the other is being re-charged. 
As a matter of fact, however, we 
believe thatin practice it is found 
that, generally speaking, it is not 
worth doing this. If two 60- 
gallon chemical cylinders have 
failed to subdue an outbreak, 
then it is a case with which only 
large volumes of water can cope. 
A chemical engine is essentially 
a first-aidappliance. As such it 
is, of course, particularly valu- 
able inside buildings. 

Frequently, what might deve- 
lop into a dangerous conflagra- 
tion may be arrested by the use 
of a hand chemical engine. 
Portable chemical _ fire-extin- 
guishers, in which carbonic acid 
as in the larger apparatus, is 
the active agent, were intro- 
duced half a century ago, and 
in spite of their crude construction and imperfect 








Fig. 30—Mather & Platt’s 2x 
Fire Extinguisher 

















Fig. 27—SHAND, MASON'’S TWO-CYLINDER CHEMICAL ENGINE 


fire which occurred at the Vernon Mills at Stockport, in 
1904, one of these escapes was the means of rescuing 
twenty-six people from the upper storeys of the mill, and 


mechanism rapidly came into favour, owing, on the one 
hand, to their portability, and, on the other, to the superior 
fire-extinguishing properties of water charged with car- 
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ponic acid gas. They are now of much more perfect con- 
struction, and are made in a large number of shapes and 
sizes, and by a great many makers. Some are mounted 
on hand trolleys, while others are made to be carried on 
the shoulders or in the hand. 

Typical examples of portable apparatus are shown in 
Vigs. 26, 28, 29 and 30. Both of them are made by Messrs. 
Mather and Platt, of Manchester. The smaller, called by 
the makers their size 2X, has a capacity of two gallons, 
and two of these are accepted by the fire offices as being 
suflicient protection for 500 square yards of floor area. 

As will be seen, it consists of a riveted conical steel 
yessel with dished bottom, reinforced by an iron band, 
and provided with a handle on one side. Into the neck 
of the vessel fits a metal cage projecting downwards, 
whilst a metal cap, in the centre of which is a rod, can 
be screwed over the top. A pipe, ending at the bottom 
in a rose, rises up inside the vessel, and is bent over at 
the top, where it passes through the wall just below the 
cap, and terminates-in a nozzle. After unscrewing the 
cap the vessel is filled with water in which a quantity of 
bicarbonate of soda has Leen dissolved, then a small 
hermetically-sealed glass bottle containing the requisite 
quantity of sulphuric acid is placed neck downwards in 
the cage, and the cap, with the striking-rod withdrawn 
to its fullest extent, is screwed on. The “ extincteur” is 
now ready to be set in action at a second’s notice, all 
that is necessary being a smart blow on the knob of the 
striking-rod, which is forced down and breaks the glass 
bottle. The acid then falls into the bicarbonate solution, 
and at once starts the evolution of the gas. The pres- 
sure quickly rises, and the water, charged with the gas, is 
forced out of the nozzle, the force behind being sufticient 
to send the stream a distance of 50ft. As above men- 
tioned, it is very necessary that the containing vessel 
should be strong, and it is of interest to know that six 
No. 2 X “Simplex” extincteurs taken at random, and 
tested under hydraulic pressure, stood 5001b. per square 
inch. The larger apparatus shown is called by Messrs. 
Mather ‘and Platt, Limited, the No.5 A “Simplex.” It 
has a capacity of 6} gallons, and one of these is reckoned 
by the fire-offices to be equal in protective power to two 
of the No. 2X size. The vessel in this case is of copper, 
and is fitted near the bottom with a cap and length of 
flexible hose ending in a nozzle, whilst strong bands of 
webbing are provided for carrying it on the back. There 
is no striking-rod in the screw cap of the No. 5A, but 
about half-way up the cylinder is a brass hammer 
attached to a horizontal axle, operated by an outside 
lever, and on moving this lever a quarter turn the head 
of the hammer is brought into contact with the bottle of 
acid held in the neck, and smashes it. Both sizes are 
readily re-charged after use, the new charges being put 
up in boxes containing the correct amounts of soda and 
acid. 








RESTORING TO THE PERPENDICULAR A 
COMPRESSED AIR CAISSON. 


Upvon the canal from Ghent to Terneuzen, in Belgium, 
there are at a town named Sluiskil a railway and a road 
bridge which will be ultimately removed and replaced by 
two similar structures better adapted to meet the modern 
requirements of the waterway. Placed between the new 
road and the old railway bridges is the. new railway 
design, possessing as its chief feature a swing span of 
86ft. commanding the main channel of the canal. All 
the piers of the new works have been founded by the 
compressed air method. In getting in the foundations of 
the central pivot pier of the railway bridge, an accident 
occurred to the sinking of the caisson, which is well 
deserving of a description and illustration. Engineers, 
especially the younger members of the profession, are 
frequently told that an account of the manner in which 
any difficulty in the actual execution of engineering 
works has been met and successfully overcome is of 
more interest and value than the history of half a dozen 
enterprises which have been carried out without the 
slightest hitch of any kind. 

General description—The caisson, which was of 
circular form and 26ft. 6in. in diameter, provided with a 
working chamber 7ft. 6in. in height, had been filled with 
concrete and the neeessary amount of masonry, as shown 
by the rectangular figure, bounded by broken lines in the 
cross section—Fig. 1. In this condition part of the 
masonry was above the water level, while the caisson was 
sunk to a depth of 4ft. 6in. in the bed of the canal. 
Pugeretions were then made for pumping air into the 
working chamber, and when the pressure had reached 
1:2 atmospheres, the caisson commenced to sink towards 
the north in the direction of the longitudinal axis of the 
canal. The descent continued for five minutes and then 
ceased abruptly, after damaging part of the scaffolding 
and staging. It was found, after making an examination, 
that the caisson had taken an inclination of one-fifth 
towards the north, and that while the southern portion 
of it remained in its normal position, the northern had 
sunk to a depth of 9ft. 9in. beneath the level of the 
channel bed—Fig. 1. A visit to the working chamber 
revealed the fact that the bottom of the caisson rested 
towards the north upon a firm stratum of clay and sand, 
while towards the south the bed consisted of mud and 
silt. Assuming that the caisson had found a solid founda- 
tion on the north, it was decided to begin the attack 
upon the south. 

Operations for righting the caisson.—Operations com- 
menced by attaching to the masonry—Fig. 1—a steel 
cable, 1gin. in diameter, and extending it for a distance 
of 380ft. to the canal bank. It was there connected with 
capstans and other suitable tackle, which enabled a very 
strong pull to be exerted on the caisson, as near as possible 
in the direction of the movement. A trench was then 
excavated in the chamber sufficiently large to instal an 
ejecting ee, which was set to work in the removal 
of the soil accumulated in the south. Under the com- 


bined influence of the tractive force exerted by the cable, 








and the excavation carried on in the chamber, the caisson 
was soon started and restored to the vertical position. 
The movement imparted to the caisson consisted of a 
rotation about the highest point in Fig. 1, and the whole 
mass ultimately occupied the site originally intended for it. 

Rebuilding part of the masonry.—One of the results 
of the unforeseen sinking of the caisson was that the 
masonry of the pier was wholly submerged in water, and 
it became necessary to build it up to the proper level. 
In order to effect this raising of the stonework, a novel 
and ingenious plan of action was adopted, which may be 
said to be almost sui generis. It was certainly, in the 
circumstances, the simplest, the quickest, and the most 
economical method that could be employed. It consisted 
in lowering the level of the water in the canal, draining 
off the water from the upper part of the caisson, and 
building up the masonry in the dry. The last part of the 
job occupied twelve hours, and the whole operation of 
righting the caisson and its contents was accomplished in 
eight days. 

Cause of the accident.—The engineer, M. Hengeveld, 
who has published the preceding account in De Ingenieur 
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of last March, thus accounts for the mishap. Oniginally 
the bed of the canal was dredged to the level of 8°60— 
Fig. 1—for the site of the caisson, which was in the near 
neighbourhood of the slope of the canal bank, which had 
been dressed off at too stiff an inclination. As a conse- 
quence the silt occasioned by the erosion of the slope 
accumulated to the depth of about 3in. over the site. 
When the air was admitted into the chamber, the 
pressure exercised its full force upon this impermeable 
layer of silt, and compelled it to find an outlet beneath 
the cutting edge of the caisson. The soil had thus 
become loosened around the staging piles more than 
anywhere else, and more towards the noith than the 
south. It should be mentioned that the piling was driven 
only up on the north and south faces of the caisson. 
Precautionary measures.—As it was intended to found 
one of the piers of the new road bridge under the same 
conditions as those just recapitulated, it was obviously 
necessary to take some precautions to avoid a repetition 
of the accident. In the first place, solid piling was driven 
all around the intended site of the caisson, so as to com- 
pletely enclose it. Secondly, before the admission of the 
compressed air a special apparatus was fixed up in the 
chamber for removing the silt, consisting of an india- 
rubber pipe connecting with the discharge pipe of the 
ejector. The pressure of air was regulated so as not to 





exceed what was actually required to get rid of the 
water and silt by means of the pipe, and to avoid forcing 
them to make an exit beneath the caisson. It was not 
until the silt and water had been got rid of that it was 
permitted in any case to have recourse to the usual 
working system by means of an ejector of the ordinary 


type. 








THE FACTOR OF SAFETY OF WINDING ROPES. 


By J. A. VAUGHAN, M.I. Mech. E., Mem. Am. Soc. M.E., 
Chief Inspector of Machinery, Transvaal. 
No. I. 

In two papers, ‘“‘ Winding Ropes in Mines,” and “ Acci- 
dental Breakage of Winding Ropes in Mines," read by 
Professor John Perry before the British Association in 
Johannesburg in August last, and published in the 
issue of Ture EnaineER of September Ist, 1905, 
the effects of the sudden check of the velocity of a wind- 
ing rope are dealt with. In the former paper, which I 
shall call Paper A, there is a mathematical demonstration 
of the problem, “ When a cage is descending, and the 
upper end of the rope is stopped, what occurs in the 
rope?” This solution is complete, except. that the 
internal friction of the rope is neglected, and it shows 














that the stresses set up in a short rope by the circum- 
stance would be excessive. In the latter paper, which I 
shall call Paper B, the suggestion is made of a method of 
reducing these stresses, by means of a spring attachment 
to a leading-pulley, and the provision of yieldingness in 
the connections between the rope and the cage. 

In Paper B Professor Perry makes reference to a request 
of mine that he should undertake the solution of the pro- 
blem. This request was sent by me in October, 1903, the 
reason then stated being that it was my wish to endeavour 
to assign a proper factor of safety for ropes used for 
raising and lowering persons in mine shafts, and also to 
discover whether the factor of safety commonly used in 
shafts of small depth could be somewhat reduced in the 
case of a deep-level shaft. Seeing that this important 
question has not been answered definitely in either 
Paper A or Paper B, it is my intention in the present 
article to make public the results of my calculations and 
experiments bearing on the subject, and at the outset I 
wish to acknowledge the great assistance rendered to me 
by Mr. C. E. Stromeyer and other engineers, as well as to 
thank Professor Perry for the additional light that he has 
thrown on the problem by his investigations. 

Towards the conclusion of the year 1903 Professor 
Perry informed me that he had too much work in hand 
to allow of his criticising my calculations or of his attack- 
ing the problem de novo, so, after verifying these calcula- 
tions by means of some rough experiments, I embodied 
my views in a paper presented to the South African 
Association of Engineers, 30th March, 1904, entitled 
“An Investigation regarding the Effect of Kinetic Shocks 
on Winding Ropes in Vertical Shafts,” the salient points 
of which paper are incorporated in the following 
remarks :— 

The Government mining regulations of most mining 
countries contain stipulations with regard to the factor 
of safety of wire ropes used for raising or lowering per- 
sons. In several cases, as in the Transvaal, this stipula- 
tion takes the form of a compulsory minimum relation 
between the breaking load of the rope and the maximum 
load that it has to support. In vertical shafts this 
maximum load = the weight of skip or cage and its 
contents + the weight of rope from pithead sheave to 
bottom of the shaft. In the working life of the rope its 
condition must not be allowed to deteriorate to such an 
extent as to lower its breaking load to less than a certain 
multiple of this maximum load. This multiple, generally 
called the factor of safety of the rope, is fixed at 6, or 
some higher figure. . 

If Ws denote the weight of loaded cage (tons of 

2000 lb.), 
L_ denote the maximum depth of wincing in feet, 
a denote the sectional area of wires in the rope— 
in square inches—then the maximun statice1 
load on the rope will be equal to 


Ws + =o tons. (This accounts for the weight «f 


rope by allowing 4lb. per foot per square inch wire 
section.) 

At a factor of safety of 6, the reserve of strength i 

ay — (ew Li _ 
the rope will (3 W. + 00 tons. 

It is noticeable that this reserve of strength increases 
with L, and, in the case of a deep-level mine. the initial 
reserve of strength to secure this minimum reserve 
during the life of the rope becomes so large that single 
stage winding with parallel ropes borders on the 
impracticable. This reserve of strength also increases 
with a, so that for a larger rope a greater res2rve is 
required. 

The ultimate strength of the steel used in the con- 
struction of a rope for a definite load will vary inversely 
as a, so that a rope of higher grade of steel is permitted 
to carry a lower reserve of strength. 

Imagining for a moment that similar loads of, say, 
7 tons each—consisting of 6000lb. conveyance and 
8000 Ib. contents—have to be hoisted from two shafts, 
one of 1500ft. and the other of 6000ft. in depth. Sup- 
posing the ropes used in these two instances are of the 
same grade of steel—120 tons per square inch—then, if 
they are compared at atime when they each have the 
minimum factor of safety of 6, it will be found that 
the reserve of strength in the case of the 6000ft. rope is 
approximately two and a-half times that existing in the 
1500ft. rope. The latter, when the full skip is at the 
bottom of the shaft, will be loaded to within, say, 45 tons 
of its breaking load, while the former retains a margin 
of about 110 tons. 

What various contingencies is this minimum reserve of 
strength designed to meet? It is evidently not prescribed 
as a provision against the deterioration due to work and 
working conditions, for winding ropes are expected to 
always possess while in use this minimum reserve. It 
certainly ensures provision for unknown faults in the 
material or construction of the rope ; but for this purpose, 
with rope of good manufacture and tested by sample, a 
standing minimum reserve of strength for all depths 
would suffice, especially so if periodical tests were con- 
ducted of the whole rope to, say, double the statical 
loading, and the elongation carefully noted. 

A very necessary provision is also evidently intended 
to cover the extra stress due to the rope being bent over 
sheaves and drums. This being so, and this subject 
having recently been so thoroughly and ably treated by 
Professor J. Hrabak in his treatise, “‘ Die Drahtseile,” we 
are now in a better position than before to assign a 
proper reserve of strength for each particular case, taking 
account of the ratio D/d—where D is the diameter of 
the sheave or drum and d the diameter of largest wire in 
rope—of the construction of the rope, rather than of such 
matters as the depth of the shaft, the total sectional area 
of wire in the rope, or the load to be hoisted. It appears 
most probable, however, that the major portion of the 
reserve of strength provided in a winding rope is for the 
purpose of meeting the kinetic shocks that are always 
incidental to winding operations. Kinetic shocks occtr, 
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o: are likely to occur, to the most dangerous degree in 
cases where rapid winding is performed in vertical shafts. 
What are their effects, and how can these effects be 
provided against by means of a reserve of strength in the 
rope. 

~ winding operations—which include hoisting and 
lowering, accelerations and retardations—kinetic shocks 
are occasioned by alterations in the relative velocity of 
the rope and load. In hoisting and lowering at uniform 
speed, this relative velocity is zero, but, with the appli: 
ances used for winding, no starting or stopping, and no 
acceleration or retardation, can be effected in practice 
without an alteration of the relative velocity. An elastic 
prismatic body, such as a wire rope may be supposed to 
be, if subjected, when at rest or in uniform motion, to 
suddenly applied forces in the direction of its axis, 
transmits the stresses due to these forces by waves, 
which, so far as they travel, affect by retardation or 
acceleration the several atoms of the body. Thus, during 
the action of a kinetic shock, all the atoms of the rope 
ate not moving with the same velocity—in fact, each may 
have a velocity differing from that of any other atom; 
so that, in speaking of the relative velocity of the rope 
and its load, the velocity of any cross section of the rope 
should be understood to be included in this relation, and, 
consequently, a state of rest or absolutely uniform motion 
cannot be said to be established until every cross section 
of the rope has zero relative velocity with respect to the 
load. 
Premising that the various causes of kinetic shocks 
and a comparison: of their effects can be better considered 
after an investigation into the results attendant on some 
one particular case, inquiry will now be directed to the 
case of a rope which is suddenly stopped while lowering 
a load with uniform velocity. The inquiry will be divided 
into three stages, so as to render evident the comparative 
significance of weight distributed in the rope or con- 
centrated in the load. 

Stage 1—A load W, is being lowered with uniform 
velocity v in a vertical direction by a rope, assumed to be 
weightless, of sectional area k. Modulus of elasticity, E. 
When length L of rope—measured when unstretched—is 
paid out, the motion is suddenly stopped. What is the 
maximum stress at the upper cross section of the rope? 
This maximum stress works out at 

4 /WE 
sintie dF 


and to this should be added the statical stress, = ; 


Stage 2.—Suppose in this case the load to be not con- 
centrated at the end of a weightless rope, but to be 
evenly distributed along its length. Take, in fact, the 
practical case of a heavy elastic rope of effective cross 
section k being lowered vertically at uniform velocity v 
when the motion of the upper end of the rope is suddenly 
arrested. 

If we assume V feet per second to be the velocity with 
which the stress due to this stoppage travels along the 
rope, then, L feet being the length of the rope, the stress 
will take L/V seconds to reach the bottom of the rope, 
and the free end—i.e., the lower end of the rope—will 
have during this period travelled freely and uninterfered 
with by the stress due to the stoppage. During this time 


the lower end of the rope will have travelled v ¥ feet, 
which distance will be the total extension of the rope due 
to the stoppage. 

When a rope of length L feet elongates v i the stress 


E ees v 
pr* vy" FF 


Now V, the rate of propagation of stress, is known to 


occasioned will be 


be equal to A/ E where p is the density of the elastic 
p 


Substituting this value for V, we get :— 


S={ECV? 
VE 


Let W be the weight of the rope. 
Now; p = where w is the weight of unit volume. 


Thus 

S «xo JE w =» A/E w. 
g g 

= JE (weight of rope) 
klg ‘ 
That is to say, if E is the same in both cases, and if 
W:. = W,, the stress and elongation occasioned are 
equal to the maximum stress and elongation in Stage 1; 
so that, as far asthe maximum stress is concerned, it is 
immaterial whether the weight is concentrated at the 
bottom of 4 weightless rope, or distributed as in Stage 2. 

Stage 3.—Suppose a heavy elastic rope to be lowering 
a load of W, at the rate of v feet per second. When L 
feet of rope are out, the upper end of rope is stopped. 
To find the maximum stress occasioned in upper cross 
section. 

Neglecting for the time the statical stress, which will 
be added later, it is known from Stage 2 that the lower 
end of the rope, and with it W., will continue motion 
downwards at velocity v for an interval of L/V seconds, 


material. 


= vuVEp. 


Lk 
Lk 








while a pressure wave of extension = P = vk r/ - LE 
tg 
travels down the rope. “ 

On reaching the lower end of the rope, this pressure 
wave, in instantaneously reversing, causes an upward 
EW a oes 
EL - , which is opposed by the kinetic 


W.v? 
2g ° 


pull = P= vk 


energy of W., 1.¢., - 





The lower end of the rope is thus constrained to move 
downwards still further with the weight Ws, while the 
velocity of the fall gradually diminishes as the kinetic | 
energy of the weight is expended. Sorel 

In explanation of this, let us consider the action | 
between the lowest section of the rope and W;. Imagin- 
ing the rope to be composed of »—an infinite number— 
infinitely thin horizontal slices joined to each other with 
the elasticity pertaining to the rope, it is clear that the 
nth slice, which at the end of L/V seconds would imme- 
diately acquire a velocity of v upwards, is forced 
downwards with velocity v by the action of Ws. The 
stress produced in this slice of the rope is evidently 


24 AE w, ie, 2S, of which one S keeps it from | 
g 


upward movement—that is to say, stops it and keeps the 
tension P in the whole rope—while the other S gives it 
velocity v downwards, and thus leads to a further strain- 
ing of the rope. The nth slice communicates this latter 
stress of S to the (n — 1)thslice and also the velocity v. In 
doing so the nth slice would come to rest were it not that 
W, with reduced velocity v; moves iton. This second jerk 


causes stress 0 / f. W, which in turn is communicated 
g 


to the (n — 1)th slice, and so on, jerk after jerk, until the 
whole kinetic energy of the weight is expended. The 
(n — 1)th slice communicates these stresses and velocities 
in succession to the (m — 2)th slice,and thus a pressure 
wave of extension, with head equal to P = 4S and tail 
diminishing to zero, travels up the rope, which, it must 
be noted, is still at S stress—unrelieved—-above statical 
loading. 

The length of this wave has an important bearing on 
the maximum amount of stress occasioned at the upper 
cross section of the rope, in that, should the rope be so 





short that the wave, after reflection from the upper cross 
section, can return to the lower end before the motion of 
W; downward is completed, it is evident that there will 
be a further sudden check to this motion, this involving | 
an additional stress in the rope. (The term “wave” is | 
used in the sense of a semi-undulation.) | 

Regarding this wave length, it will be seen that, if the | 
rope is sufficiently long to accommodate the wave, the | 
arresting of the downward motion of W, is accomplished | 
by a force starting at value 2P and decreasing gradually | 
to value P; for the whole rope is stressed to the amount | 
P/k, and therefore a recoil will start when this value is | 
reached. Thus the work done by this variable force may | 
be equated to the kinetic energy W, v?/2g. 

It is necessary now to note at what rate this force | 
varies. If the value of E remains constant for the | 
stresses under consideration, and on a similar assumption 
with regard to p, then the rate of propagation of stress | 
v (= ,/E/p») will also remain constant. This being so, | 
the rate at which the successive atoms of the rope are | 
jerked into motion is constant, and the retarding force at 
any particular time, due to imparting velocity to the | 
lowest atom at this instant, will depend solely on the 
velocity of W, at this instant. 

The whole force-retarding motion of W, consists of two | 
parts, one of which is constant, viz., P, and the other | 


part, viz., v, k PY i , Varies with the velocity, which at 
6 


the rth instant may be denoted by v,. 
The equation of motion may then be stated :— 
W: g dvr = Cv, + P, where C = k J” oA 
g dt g 
W, do, 
g Cy+P 
Integrating between limits v, = o and v, 
ee. 7” ee 
g 0 C Ur a p’ 
WwW. 1 iy 
= = ta {log. e (Cv + P) — log. e P}, 
mm..." 
gC 
__ Ws 
gC 
W, v e 
GP log. e 2, 
= +608 We. _V 


ie, at = 


since Cv = P, 
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Ws We ty 
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During this time the pressure wave—P to O—will have 
been travelling up the rope at the rate of V feet per 
second. 

Thus, if W be the length of the wave, t = W/V, and, 
therefore, 


= say, ‘7 


7 Ws V? 
g kE 


substituting the value V? = 7 ss =s 
p w 


Ww 


’ 


we obtain 
Wat or Wwk= "7 W,, 
wk. = 
so that the weight of rope included in the wave—of 
length W—is equal to ‘7: of the weight of the load 
carried. ’ . 

Now w is the weight of a cubic unit of the material of 
which the rope is constructed. Im it is included the weight 
of non-effective material, such -as soft cores, &c., on the 
assumption that these oecupy‘no space. For a definite 
class of ropes, of similar construction, w may be regarded 
as a constant. 

This being so, it appears that the length of the wave 
is dependent solely on the ratio W,/k, which is the 








statical loading of the rope so far as affected by the load 
W:, — k, being the cross-sectional area of the effective 


material composing the rope. Now 8 has been shown to 
be equal to vr/ “. ‘with v as the only variable if 


and w are constant. Thus, for a given rope, with W, and 
v fixed, the only possible factor affecting the stress due 


| to a kinetic shock, such as is under consideration, is the 


length L of the rope. The value of § itself has beon 
shown to be independent of L, and it now remains for 
consideration whether S jax, in the upper cross section is 
influenced by this length. 

What occurs when the pressure wave reaches the 
upper cross section of the rope? This point being tem. 
porarily, by supposition, a fixed point, the head of the 
wave on reaching it suffers reflection downwards, with 


| the result that, as the several elements of the wave arrive 


and depart, they produce a double pull on, and a double 
stress in, the upper cross section. When, therefore, the 
head of the wave is being reflected a stress of 2S jigs 
occasioned. To this must be added the stress of § 
already in the rope due to its own stoppage, making in 
all 3S above the statical loading. As far as the pressure 
wave doubles on itself the stress in excess of S at any 
particular point in the rope is the sum of the advancing 
and receding values, for it has to be remembered that 
both produce extension, being of the same sign, and there 
is no nodal effect. 

If the length of the rope is equal to half the wave 
length, i.e., if W = 2 L, it is evident that, neglecting the 
lengthening effect of the stress on the rope, the head of 
the wave will return to the lower end of the rope at the 
moment that the tail is leaving it. 

The kinetic stress in the lower cross section of the 
rope will be S+S+0O=258S. The load W, will have 
been just brought to rest, its kinetic energy being all 
expended in the production of the wave. The rope will 
now, atom by atom, be relieved of all stress above its 
statical loading, the work performed consisting of the 
upward acceleration of W, and of the rope itself. 

Without continuing the very important investigation 
of the resulting motion, it may be inferred that the 
velocity acquired by the mass of W, and of the rope 
will allow of motion above the position of static equi- 
librium, this leading to a fall of these masses, the acqui- 
sition of velocity downward, and a repetition of the 
cycle, modified, of course, in a practical case, by the 
effects of internal and external resistances. ; 








THE DESIGN OF PLATE GIRDERS. 


(From a Correspondent. ) 

In designing a plate girder the first operation generally 
consists in selecting the depth of the girder, this being 
often made a definite fraction, say, a twelfth of the span. 
There seems to be a very general idea that this proportion 
of depth to span results in economy of material, but it 
does not need much reasoning to show that this is a 
fallacy, and that the condition of economy depends upon 
the span of the girder and the load it has to carry. Con- 
sidering the multitude of types of bridges, in most of 
which this ratio varies, and also considering that for any 
one type of bridge there is no fixed ratio of load to span, 


| it is quite impossible to give any definite rule for the 


determination of the most economical depth of a plate 
girder. 

On some considerations of theory, the deeper one makes 
a girder the less the weight of the girder as a whole. For, 
if in any girder the web depth be doubled, the flange area, 
and, therefore, the weight of the flanges may be halved. 
The web being twice the depth, the shear stress per inch 
of web depth is halved, and, therefore, the thickness of 
the web may be halved. Hence, the weight of web 
remains unaltered, and the weight of the flanges has been 
halved. Of course, practical consideration of the stiffeners 
to the girder, and of the fact that it is undesirable to 
make the web of a girder too thin, will set a limit to this 
process of indefinitely increasing the depth of a girder in 
the pursuit of economy. 

Speaking of railway bridges, the present-day tendency 
is to try and obtain a floor which does not tie between 
narrow limits the position of the rails; in fact, a floor 
which shall allow much the same freedom to adjustment 
of the permanent way as the ordinary embankment or 
cutting. Further, it is often desirable that the floor of 
the bridge shall be free from the obstruction of girders in 
the 6ft. 

When there is sufficient depth the construction which 
conveniently satisfies these conditions is that of two 
main girders supporting cross girders, sufficiently long to 
carry two tracks, between which jack arches are turned, 
and filled in level with concrete, a suitably protected 
layer of asphalt being added to make the floor water- 
tight. This construction means that both the dead and 
the live load carried by each main girder will be very 
heavy, and if, following the usual rule, the web is made 
one-twelfth of the span, not only will the flanges be com- 
posed of so many plates that only large rivets will draw 
them together, but the web at the end will have to be 
made very thick, and the rivets of large diameter, and 
these closely spaced. 

The following seems a more rational order of pro- 
cedure in such a case. Determine as nearly as possible 
the load the girder will have to carry; select the outside 
sizes in web thickness, rivet diameter, and pitch it seems 
desirable to adopt, and calculate the depth of. web of 
these dimensions in which the load will produce the unit 
stresses. There are conditions which will influence the 
selection of the outside sizes. 

If the bridge be of the construction referred to, each 
girder will possibly have to be provided with a close and 
high parapet, presumably of plate, and in this case it is 
quite obviously the thing to do to make the girder as 
deep as possible, and thus reduce the flange area. Even 
if one does not greatly decrease the web thickness on 
this account, the depth added to the web and stiffeners 
is taken off the parapet and its supports, and the full 
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benefit of the reduced weight of the flanges is obtained. 
In such a case, then, one would, perhaps, try and have 
the web plate not thicker than jin., and the riveting din. 
diameter, 4in. pitch. In other cases, perhaps on con- 
sideration of appearance, it might be desirable not to 
have the girder too deep, and one would putin a jin. 
web at the end, and lin. rivets 3in. pitch, " 

Adopting this very usual proportion of riveting, varying 
from jin. rivets, 4in. pitch, to lin., or at most 1}in. rivets, 
yin. pitch, it is noticeable, in designing the web of a 
girder, that one has to adopt a far greater thickness to 
satisfy the condition that the bearing pressure of the rivet 

on the plate shall not exceed the limit, than is necessary 
to keep below the unit shearing stress allowed in the 
material of the web itself. 

This leads one to the question as to whether any 
account should be taken of the friction between the plate 
and angles due to the grip of the rivets. Although it has 
never been denied that this friction does exist, or 
supposed that many rivets would be allowed to work 
loose before they were replaced, it has been the generally 
accepted practice in this country to treat the rivets 
regardless of the action of the heads, as subjected to a 
tendency to shear, and in resisting that tendency, imposing 
a bearing pressure on the web plate and angles. But, 
since it is admitted that the action of the tension in the 
rivet drawing the plates together has a very considerable 
influence, it seems reasonable that the allowable unit 
shearing and bearing stresses sustained and imposed by 
the rivet should be fairly high. 

The assumption for purposes of calculation that the 
flanges take all the bending moment and the web all the 
shearing seems to have led to the almost universal error 
of neglecting the effect of the direct stress in the web, 
which, compounded with the shearing stresses, produces 
a resultant direct stress which is greater in intensity than 
either of its components. This neglect is in some degree 
compensated for by the fact already mentioned that the 
web has to be made extra thick to keep the bearing 
pressure within reasonable limits. Yet at the joints in 
the web which in most designs are generally considered 
to be sufficiently covered by a tee stiffener, weakness 
undoubtedly exists, and at these points the flanges have 
to take the stress which the joint in the web cannot 
support itself. 

Granted that the unit stress allowed in tension is 6°5 
tons per square inch ; at such parts of the web within the 
main angles, where the web has to take the shear unaided, 
the direct stresg will not, speaking generally, be more 
than 5*2 tons per square inch. It will be advisable to so 
restrict the shear stress allowed in the web itself that the 
resultant of the direct and the shear stresses does not 
exceed 6°5 tons per square inch. 

To satisfy this condition it will be necessary to restrict 
the allowable shear stress to three tons per square inch, 
the resultant being obtained from the equation :— 

p (p — 5°2) = 8, 
or p = 6°5 tons per square inch. 

This value.of three tons seems a very low limit, but, 
as has already been pointed out, the stress allowed will 
not often be more than this, on account of the necessity 
of increasing the web thickness to keep down the bearing 
pressure. The adoption of this figure would safeguard 
the case of a very deep girder in which, the shear per 
inch of depth being small, there would be no need to put 
much thickness in the web either on account of shear or 
bearing pressure. But in such-a case the direct stress in 
the web would be even higher near the angles than in a 
shallower girder, and it would be very undesirable to 
have the shearing stress also high, since the high 
resultant stress and the deep web would be liable to 
culminate in buckling. 

For the shearing stress in the rivets there is no reason 
why the unit stress should not be increased to five tons 
per square inch, which bears to 6°5 something of the 
same ratio as the breaking stress of a specimen of mild 
steel in a punching test to the breaking stress of a similar 
specimen in tension. 

A not unusal unit for bearing pressure is 12 tons per 
square inch. Adopting these standards one can write 
down three equations which will determine the thickness 
of the web, the diameter and pitch of the rivets. F being 
the shear, h the depth of the girder, ¢ the thickness of 
the web, d the diameter of the rivets, and p the pitch. 


F+ht= 8 (1) 

2 
pF + hate 5 (2) 
pF+hdt= 12 (3) 


From these equations it follows that the diameter of the 
rivets should be one and a-half times the thickness of the 
plate, and the pitch of the rivets four times the diameter. 
In actual practice a standard pitch is more usual, which, 
instead of increasing with the diameter is often reduced 
with the larger rivets. The two following tables which 
respectively give the sizes of plates and rivets as deter- 
mined above, and those in general use, together with 
the load per inch each is capable of taking, are given to 
show how the correct proportions as determined above 
are capable of sustaining a higher load in the case of the 
thinner web, and the same load with a considerably less 
number of rivets in the case of thicker webs. 
TABLE 1.—Pyoportions of Plate and Riveting which give the Unit 
Stresses throughout. 


The spacing of the stiffeners to the web of a girder is 
not generally made a matter of calculation, but rather 
left to be decided by the position of the floor girders, and 
with due regard to appearance in the case of a face 


girder. It is the general thing to increase the distance 
apart towards the centre, and diminish it towards the 
ends. 

Fig. 1 shows the decidedly complex nature of the 
resultant stresses in the web, both as regards magnitude 
and direction; and a glance at this will show the 
difficulty of making any sort of exact calculation to 
determine the greatest length of web which, without 
support, will resist buckling. It must be added that the 
assumption is made that the maximum or skin stress in 
the flange is constant, and 6°5 tons per square inch over 
the portion of the girder covered by the stress lines, and 
that the shear stress is assumed to be three tons per 
square inch and also constant over the same distance, 


Flange Stress 657 
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Fig. 1 


so that to make a calculation based on the actual and 
variable conditions of practice would be more difficult 
still. 

It will be seen that the compression stress below the 
neutral axis is of low value and in a direction which would 
not be assisted by vertical stiffeners. Above the neutral 
axis the average stress is of the order 4°75 tons. If thisre- 
presented the actual condition it would be necessary in order 
to obtain a factor of safety of four, to place stiffeners not 
further apart than thirty-eight times the thickness of the 
web measured in the direction of the resultant stress. 
This result is obtained from Gordon’s formula, thus: 

75T — 39 = me. 
4x 4°75 80 + (1 + +5) 
where r is the ratio of length to thickness. 

However, in practice, at the ends of the girder where 
the shear would be greater, the direct stress would be 
less, and at the centre, where the direct stress would be 
higher the shear would be less. In between these limits 
the loading which would give the maximum bending 
moment would not result in the maximum shear, and one 
can further ensure against high shear and direct stresses 
occurring together by taking care to diminish the thick- 
ness of the web at places where there is an excess of 
strength in the flange—that is, between points where 
additional plates come in the section. 

For these reasons it is probable that it will suffice at 
the ends to place the stiffeners as far apart as forty-eight 
times the web thickness, and increase this distance at the 
centre to as much as seventy times the web thickness, 
these distances being measured horizontally. 

In practice it is not unusual to find stiffeners 4ft. and 
5ft. apart at the centre of a girder, and with a web of 
gin. or fin. thickness, the ratio of length to least thick- 
ness works out from 100 to 160. A strut of these dimen- 
sions would only be considered suitable to support a 
stress of about three-quarters of a ton per square inch, 
and the direct stress alone in the web of a girder far 
exceeds this figure, even at places sufficiently remote 
from the angles to be independent of their support. The 
lower half of the web receives additional support from the 
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attachment of the cross girders, but it is the top half of 
the web which sustains the greatest compressive stresses, 
and it seems desirable to give some additional stiffness 
here, as, for instance, that sketched in Fig. 2. To illustrate 
some of the foregoing points, the dimensions are worked 
out of the main girders of a bridge to carry two lines of 
railway, of which the following is a description :— 

The span of the bridge between the centres of the 
girder bearings is to be 45ft., divided by cross-girders 
into nine bays of 5ft. each. Between the cross girders 
9in. jack arches are turned, which.may be taken to weigh 
lewt. per square foot, and the concrete backing is of 
the same weight. The asphalt and its protecting course 
of brick may be taken at *3 cwt. per super foot, and the 
ballast and permanent way at ‘75 cwt. per super foot. 
The cross girders are 26ft. long and the weight of each is 
2°6 tons. 

In order that the girders shall not come above rail level, 
the webs must not exceed 4ft. in depth. The moving 





Thickness of | Diameter of Pitch Load in tons per 
plate rivets, ? inch of depth. 
n. In. In. 
q a mi 24 8 1-12 
4 Fi oe 3 as 1-47 
tr Fs an 3h 1-69 
i 1 te Oe 1-96 
3 1h 4h 2-21 
TABLE I1,—Proportions of Plate and Riveting more generally 
in Use, 
In Ir, In, 
Fi A 4 84 
4 Ki 4 1-22 
2 3 1-87 
} 1 3 2-25 


load to be allowed for on each road is 105 tons, to be 








considered as uniformly distributed over the span. Span 
between centres of bearings 45ft. 


Load. Tons, 








Girder and parapet, estimated ... ee 
Cross girders, 8 x 2-6+2... ... = 10-4 
Jack arches, 45 x 13 x lewt. ... = 29-3 
Concrete, 45 x 13 x lewt. 4 = 2-3 
Brick course, 45 x 13 x -3 ewt. = 7-8 
Ballast, &c., 45 x 13 x -75cwt. os ZEG 

113-7 
Moving load ... 105-0 

218-7 


The maximum shear at each abutment is, therefore, 
109°4 tons. 

At the ends a jin. web plate will be required which, with 
lin. rivets, 3in. pitch, will support a load of 2°25 tons per 


inch—Table II. Depth of web = 109'4 


2°25 

4ft. The web can be reduced to % of an inch, and the 
rivets to jin. diameter, 3in. pitch when the load per inch 
of depth is 1°87 tons, or the total shear 48 x 1°87 = 89°8 
tons, and further reduced to }in. with jin. rivets, 4in. 
pitch, when the shear is 48 x 1°22 = 58°6 tons. 

If an engine were standing on or passing over one line, 
and simultaneously an engine and train on the other, it 
would be quite possible to get one segment of the bridge 
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loaded fully and the other segment with no live load. 

Hence the diagram of maximum shear will be as shown 

in Fig. 3a. 

218°7 x 45 
8x4 

= 47°3 square inches. 


Flange stress at centre = = 307°5 tons. 


807°5 
6°5 
Of this the horizontal tables of the angles give 

3*0 square inches, 
44-3 square inches 





Area required = 


2x 4 x 4—(2) lin. holes = 
leavnig 

to be provided by the plates. 

If these are 2ft. wide, and taking out (6) lin. holes, the 


total thickness required is a — say, 24in., or five in. 


plates. 

The lengths of these are obtained from the diagram 
Fig. 3c, making a little adjustment to prevent the jumps 
in the plates occurring immediately opposite the joints in 
the web. Following the rough rule of spacing the 
stiffeners 70 times the web thickness— }in.—at the centre 
and 48 times the web thickness—}in.— at the ends, in this 
case works out at a uniform distance of 3ft. throughout. 
It is more convenient, on account of the cross girders, to 
make this 2ft. 6in. The number of rivets required for 
each joint in a flange plate will be ss x 12+-6= 
26 rivets. 

In designing the covers to the web joints, it is neces- 
sary to consider how many rivets are required to be of 
equal strength to a 4in. strip of the web, assuming the 
vertical pitch of the rivets to be 4in., and remembering 
that the direct stress varies as the distance from the 
neutral axis. Hence, in the strip next to the angles, 
which is 1ft. 6in. from the neutral axis, the stress will be 


ie x 6°5 = 4°9, or about the same as that allowed for 


shear on the rivets. 





Hence the rivet area required for tke jin. ylate is 
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WATER SUPPLY FROM 





Fig. I-THE NEW-WATER WEIR UNDER CONSTRUCTION 


4 xX } = 3 square inches—say, two lin. rivets in double 
shear. For the. other joints jin. rivets will do. The 
joint is sketched in Fig. 4. 








CARLISLE’S NEW WATERWORKS. 


On Thursday of last week the opening ceremony ot 
the new waterworks, which the city of Carlisle has for 
some years had under construction, was performed by 
Sir Benjamin Scott, the chairman of the Special Water 
Committee of the Corporation. The ceremony took 
place at Castle Carrock, and included the opening of the 
valve which allowed the water from the Gelt Valley to 
flow into the filter beds. 

It will not be necessary for us to enter into an account 
of the early history of the undertaking nor to describe 
the vicissitudes through which the scheme passed before 
it was finally sanctioned and the work commenced. 
Suffice it to say that Messrs. James Mansergh and Sons 
prepared the plans, and that in June, 1904, the contract 
to construct headworks in the valley of the Gelt, filter 
beds at Castle Carrock, a service reservoir at -Cum- 
whinton, and a pipe line to Carlisle, was let to William 
Kennedy, Limited, of Partick, for the sum of £120,377. 
In September of last year the contract to construct 
a storage reservoir at Castle Carrock was let to Messrs. 
Harold Arnold and Son, of Doncaster, for the sum of 
£61,733. The work of the former contract is practically 
completed, but it is expected that the Castle Carrock 
reservoir will not be finished for two years. 

The supply of water which has now been utilised is 
obtained from springs and streams, which, united to- 
gether, form the head waters of the river Gelt. Ordinarily 
only the spring water will be drawn upon, but when the 
need arises recourse will be had to stream water, and 
measures have been taken to impound this. Two small 
streams, the Old Water and the New Water, unite together 
to form the river Gelt. One of these streams rises in the 
King’s Forest of Geltsdale, and the other on Croglin and 
Newbiggin Fells. Together they drain about 7500 acres 
of open moorland, which is far removed from human 
pollution. It-is said that there is only one dwelling—a 
gamekeeper’s cottage—on the gathering ground, and that 
this is to be removed. 

The Corporation are. empowered to appropriate the 
waters of altogether seven springs. Five of these are in 
the Old Water Valley, and they are as follows :—The 
upper and lower Tarnmonath Springs, the Old Water 
Bridge Springs East and West, and the Sheepwash 
Springs. A sixth spring is in the New Water Valley, 
and is known as Leach’s Spring, while the seventh is 
below the meeting of the two Waters, and is known 
as Priest’s Spring.. The amount which these springs 
will yield is stated to’ be 1} million gallons a day as a | 
minimum. This in itself would be sufficient to meet the | 
present needs of the City of Carlisle. Taking the popu- 
lation as being 50,000, it would allow of a daily average of 
35 gallons a head. But the yield of the springs is 
frequently more than this, and, besides, as already men- 
tioned, recourse may be had to the waters of the river 
Gelt itself. 

Receiving chambers have been formed just where the 
Old and New Waters join. Masonry weirs have been 
placed across the two waters about 330 yards above their 
confluence. | By means of these the water may be 
diverted through screens to pipes which deliver it to one 
of the receiving chambers. The spring water is also led 
to the other receiving chamber through iron and stone- 
ware pipes. The river and stream waters can therefore 
be kept separate. Such a provision as this was necessary; 
for although the spring water is always clear and bright, 
the river water may be discoloured by flood. 

The abstraction of water from the river may only take 
place when 14 million gallons are passing over a gauge at 
Hynam Bridge, which is some two miles down stream. 
A record of the amount of water passing this point is kept 


Fig. 2—THE 


by means of a recorder, a duplicate of the record being 
electrically and automatically conveyed to the receiving 
chamber house, so that the man in charge may know 
exactly when he may and when he may not abstract 
water. 

In a report made in (1893 the late Mr. James Man- 
sergh had shown how that, having regard to the 
open limestone formation of Geltsdale, it would have 
been difficult and costly to construct a large storage 
reservoir se as to satisfy all the usual requirements 
of Parliament with regard to compensation water. 
Storage was, however, a necessity, so that full provision 
might be made for times of drought and flood, and 
it was decided to construct a reservoir in the valley near 
Castle Carrock village. When completed the reservoir 
formed will contain 170 million gallons or more, and the 
top level of the water will be more than 420ft. above 
English-street in Carlisle. The water area will be about 
42 acres, and willgbe about 1000 yards long by 300 yards 
wide in its widest{point. The dam’ will be of earth. A 


GELTSDALE 





OLOD-WATER WEIR LOOKING UP STREAM 


The water passing from them enters a covered clear 
water reservoir capable of containing 500,000 gallons, the 
top water level of this reservoir being some 886ft. above 
English-street. From this reservoir runs a 16in. cast 
iron main to a service reservoir in the high ground above 
Cumwhinton—a distance of six miles. The main runs 
beneath the public road past Tarn Lodge and Cairn 
Bridge to Rose Bank Farm, where it crosses fields to the 
Cumwhinton and Corby road at High Wood, follows this 
road to Brick Kiln Wood, and then takes a straight line 
across country to the service reservoir. On the way the 
river Eden had to be passed. The river was dammed in 
two sections, and a trench cut in the solid rock for the 
reception of the two 16in. mains which it was considered 
desirable to lay at this point, though for the remainder 
of the distance only one pipe has at present been put in 
position. The two pipes were covered in with concrete, 
and the river was then re-diverted to its proper bed. 
The service reservoir at Cumwhinton is 245ft. long and 
225ft. wide, and the water depth in it will be 15ft. It 
should therefore hold rather 
over five million gallons. The 
walls are 7ft. thick, and are 








Fig. S—FILTER BEDS AT CASTLE CARROCK 


foundation has been found at an average depth of from 
40ft. to 50ft. It will be filled with concrete, and the 
puddle clay core will vary in thickness from 13ft. to 6ft. 
The dam will be about 1100ft. in length and 40ft. high in 
the deepest part. On one side of the valley a road lead- 
ing from Castle Carrock to Brackenthwaite will be sub- 
merged, and will have to be diverted for a length of about 
800 yards, while on the other side will run a masonry 
conduit for the Castle Carrock Beck, the waters of which 
are not to be drawn upon. This dam will, as has been 
said, not be completed for some two years, but its non- 
completion will not prevent Carlisle from benefiting con- 
siderably by the new works. 

The water from the receiving chambers in Gelts- 
dale is led to Castle Carrock, a distance of some three 
miles, in a cast iron main 20in. in diameter. It can be 
delivered either into an open reservoir situated on the 
eastern slope of the valley or directly into a series of 
seven filter beds which have been constructed just below 
the site of the dam. The filter beds are of brick and 
concrete, and have a present area of 5250 square yards, 
which, however, can be added to as and when required. 


of concrete faced internally 
with blue bricks and backed 
externally with earth. It is 
completely covered in, the 
roof being of concrete and 
steel construction supported 
by 190 cast iron columns. 
The site of the reservoir was 
so chosen that the capacity 
could be doubled should the 
necessity arise. At the 
present moment, it may be 
mentigned, the daily con- 
sumption of water in Car- 
lisle is from 1} to 1} million 
gallons. The present scheme 
has been designed to give an 
ultimate daily supply of 34 
million gallons. 

We have only, hitherto, 
referred to a portion of the 
work which has been carried 
outat Castle Carrock. Other 
work was necessitated by 
the fact that Carlisle, as 
one of ‘the conditions on 
which it was given its Act 
by Parliament, had to agree 
to deliver free of charge to 
the Brampton Rural District 
Council 120,000 gallons of 
water a day at a reservoir 
at Garth Head, and 100,000 
gallons a day at a point between Faugh and Castle 
Carrock. In passing, we may say that the reservoir 
at Garth Head was to be built by the Rural Council, 
which also was to pay £500 towards the cost of pumping 
machinery. The pumping machinery was rendered 
necessary by the fact that the reservoir is considerably 
above the level of the Castle Carrock Valley. ; 

An ingenious method of pumping was resorted to in 
order to raise the water from the lower to the higher 
level. Turbines are driven by the flow of the whole of 
the water from the upper reservoir to the filter beds. It 
will be remembered that the water coming from Geltsdale 
can either be delivered into this reservoir or direct to the 
filters. The turbines drive centrifugal pumps, which not 
only deliver the desired amount to the Garth Head reser- 
voir, but can also deliver water to the farms round Castle 
Carrock, and also for washing the sand for the filter beds. 

The work of laying the mains was commenced in 1904, 
and the Geltsdale works were begun in March, 1909. 
We have already referred to the names of two firms of 
contractors for the Geltsdale scheme and the Castle 
Carrock reservoir. Gilbert Gilkes and Co., of Kendal, have 
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supplied the turbines and pumps at this place, and Mr. G. 
Kent, of Holborn, has furnished the recording apparatus 
at Hynam Bridge and Geltsdale. The cottages for the 
men in charge at Geltsdale, Castle Carrock, and Cum- 
whinton, are being built by Mr. J. Heward, of Brampton, 
and Mr. W. Latimer, of Carlisle. i gH? 

The resident engineer for all the works, acting under 
the consultirig engineers, is Mr. A. W. Lewis, who has 
been assisted by Mr. J. C. Boyd and Mr. P. H. East. 

By the courtesy of Mr. Lewis we are enabled to 
reproduce a series of interesting photographs which have 
been taken during the course of the works. Some of 
these will be found on this page and some on page 193. 
Referring to these in detail, Fig. 4 gives a typical! view of 
one of the springs before work was started. The engrav- 
ing is taken looking up the New Water, and Leach’s 
Spring, which is referred to in the text, is seen on the 
left-hand side. Fig. 1 shows the New Water Weir in 
course of construction. The view is taken from the 
right bank looking down stream. Fig. 2 represents the 
Old Water Weir looking up stream. Fig. 5 shows the 
Gelt Bridge on the approach road to the works in 
Geltsdale. In Fig. 8 are seen the filter beds at Castle 
Carrock, while Figs. 6 and 7 give two views of the 
Cumwhinton Reservoir, one of which shows the interior 
and the other the top girders before the concrete roof was 
added. 








OBITUARY. 


JAMES DREDGE. 


WE greatly regret to have to announce the death of 
Mr. James Dredge, so long and so intimately connected 
with our contemporary, Engineering. Some three years 
ago Mr. Dredge, who at the time of his death was in his 
sixty-seventh year, experienced a paralytic stroke, and 
from this he never really recovered, though we understand 
he still continued to interest himself practically with the 
journal with which his name is identified, and with its 
offshoots, notably Traction and Transmission. Of this 
publication we are informed he was actually the 
originator. 

Mr. James Dredge was born at Bath on July 29th, 
1840. His father, himself an engineer of no mean fame, 
will always be remembered for his skill in bridge design. 
Considerably before he was eighteen years old young 
Mr. Dredge joined his brother, Mr. William Dredge, 
who was at the time practising as a civil engineer. We 
are not aware how long this connection of the two brothers 
lasted, but it terminated in 1858, when James Dredge 
took service under the late Mr. D. K. Clark, and was with 
him forfour years. In 1862, and for some time after- 
wards, he was working under Sir—at that time Mr.— 
John Fowler. 

Mr. Dredge’s connection with Engineering dates prac- 
tically from its commencement in January, 1866. Several 
years previously to this date he had made the acquaintance 
of Mr. Zerah Colburn, who for some time was the Editor 
of Tue ENGINEER, finally severing his connection with 
this journal in 1864. Following this, he set himself the 
task of bringing out and editing another periodical dealing 
with engineering matters, which he decided to call 
Engineering. Mr. W. H. Maw was his sub-editor, 
and Mr. Dredge was associated with him, his work at 
that time being the care of the illustrations. Mr. Col- 
burn died in 1870, and thereupon Mr. Maw and Mr. 
Dredge became joint editors. 

Years of keen activity then followed. Not only did 
Mr. Dredge devote himself most heartily to furthering 
the interests of his journal, but he made time to take 
active part in the majority of the great Exhibitions. He 
was connected in one way or another with Exhibitions at 
Vienna in 1873, at Philadelphia in 1876, at Paris in 1878 
and 1889, at Chicago in 1893, at Antwerp in 1894, and 
at Brussels in 1897. For the last named he was 
Commissioner-General for Great Britain, and for the 
Chicago and Antwerp Exhibitions he was a member of 
the British Royal Commissions. In the latter capacity 
he was one of three delegates who visited Chicago in 
1890 to represent Great Britain at the ceremony con- 
nected with the laying of the foundation-stone for the 
great 1893 World’s Fair. France and his own country 
recognised the services he had rendered to the Paris and 
Antwerp Exhibitions of 1889 and 1894 respectively by 
making him, on the one hand, Officer of the Legion of 
Honour, and on the other, Companion of the Order of 
St. Michael and St. George. 

Mr. Dredge was well known in America, and as long 
ago as 1886 he was made an honorary member of the 
American Society of Mechanical Engineers. A further 
mark of distinction from the other side of the Atlantic 
was bestowed when he was asked in 1890 by a joint 
committee of American institutions to deliver an address 
on the occasion of the unveiling of the bust of the late 
Mr. Alexander Holley. 

Mr. Dredge belonged to both our major engineering 
associations, having been made a member of the Institu- 
tion of Mechanical Engineers in 1874 and of the Civil 
Engineers in 1896. He was also a member of, and for 
some years served on the Council of the Society of Arts. 
It was in this position that he became publicly concerned 
with the great Exhibitions. 

In spite of all other work, however, Mr. Dredge’s 
whole mind was bound up in the paper which he was 
helping to edit, and we may, perhaps, be permitted to 
express our deep sympathy with our contemporary for 
the loss it has sustained in the able, courteous, and 
kindly man who has now passed away. 


ALEXANDER SHANKS, 


THE death has recently taken place at Dalmuir, on the 
Clyde, of Mr. Alexander Shanks, formerly a partner of Messrs. 
Napier, Shanksand Bell, shipbuilders, Yoker, who were the pre- 
decessors of Messrs. Napier and Miller, Limited, until recently 





of Yoker, but now of”Old Kirkpatrick, For many years Mr. 
Shanks served with the renowned firm of Robert Napier and 
Sons, of Lancefield and Govan, in the capacity of chief 
draughtsman, and in supervising the carrying out of work 
contracts for the firm at home and abroad. He represented 
the firm in the laying out of the Turkish Imperial Dock- 
yard at Uonstantinople, and was made a Bey by the Sultan 
on the conclusion of his engagement. Returning to this 
country he was appointed manager of the engineering 
department at Lancefield. About the year 1877 he joined 
with Messrs. R. T. Napier, Mr. Henry M. Napier, and Mr. 
W. Bell in the shipbuilding works at Yoker, and continued 
to be associated with them as partner until about 1898, when 
the change which then took place in the constitution of the 
firm and his own indifferent health brought about his retiral. 


THOMAS RUSSELL BEDOE. 

THE death took place on the 14th inst. of Mr. Thomas 
Russell Bedoe after a short illness, Mr. Bedoe practised 
engineering at Bermondsey, where he was well known. 
During his career he patented many inventions. He was in 
his sixtieth year. 








RAILWAY “HALTS” IN THE LONDON 
DISTRICT. 


Tue system of ‘‘halts,’’ or small unstaffed stations, 
introduced by the Great Western at the opening of the 
London end of its new line to Wycombe, in May, 1904, 
appears to be growing in popularity. The company has not 
only added one, and is about to add two more, on the same 
portion of the railway, but three other lines have lately 
erected halts in the London district. 

The first of the three additional Great Western halts, that 
at Drayton Green, was opened on March Ist, 1905. It is 
between Castlebar Park halt and West Ealing Station, only 
about three furlongs from each, and in a neighbourhood now 
rapidly covering with houses. It is in all respects similar to 
the other halts described in THE ENGINEER on May 6th, 
1904. Except on three journeys, the rail motor coaches all 
call there, twenty-five stops being made on week days and 
twenty-eight on Sundays. The halt certainly seems to have 
assisted the immense development of building thereabouts. 
Another halt, called Old Oak-lane on the name boards and in the 
time tables, but Old Oak Common on the lamps, is but a few 
yards from the commencement of the direct Wycombe line. 
The lane is only a by-way running from Willesden Junction 
to East Acton, but the large engine and carriage sheds 
lately constructed by the Great Western are just above the 
halt, and a row of new houses as well. The neighbourhood 
seems too cut up with railways for much house building to 
be possible. Except that the platforms are very much 
longer and built of plank instead of old sleepers, this halt is 
similar to the others, but has not yet been brought into use. 
It is provided with patent gas lamps fitted with mantles. 
The other halts have plain gas burners, except Perivale, where 
oil lamps are used. The platforms at Perivale were soon 
lengthened, there being a good deal of traffic on Sunday 
evenings. There is also a halt at Northolt, finished but not 
yet opened, a mile beyond Greenford. This should prove 
extremely useful, there being no station-at the new Northolt 
Junction, which is a good bit further on, nor nearer than 
South Harrow, District Railway, by any practicable road. 

The Metropolitan Company has not been long in following 
the example of its great neighbour. On September 25th, 
1905, it opened a halt at Ickenham, between Ruislip and 
Uxbridge, and about 12 miles from the latter station. This 
was so successful that on May 26th last two other halts were 
opened on the Uxbridge branch, both between Ruislip and 
Harrow. They are named Eastcote and Rayner’s-lane 
respectively, and are about a mile apart on a section some 
three miles long. All three haltsare practically alike. They 
have a little shelter of corrugated iron on each side, similar 
to those of the Great Western, but are not quite so severely 
primitive as the latter. The platforms are pianked, and of 
just the same length as the three-coach trains which work 
the branch. They are supported on cross bearers 6ft. apart, 
which rest at each end upon two rows of old rails, each row 
consisting of two placed close together and resting upon four- 
teen pyramidical blocks of concrete. The shelters stand on 
three more blocks at the back, and others are placed under 
the lower portion of the footpaths leading to the platforms. 

Each of the halts is below an over-bridge, from which a 
path leads down on each side. A gate, a lamp, and a destina- 
tion board are found up at the road level. Some of the paths 
are of cinders, others cf burnt clay, and are 6ft. wide. A box 
for sand, with a sliding metal cover inscribed ‘‘ Use carriage 
key ’’ is on each platform, in case of fire. The shelters are 
20ft. long by 8ft. wide, painted white, and have a seat along 
the back. Ickenham halt was opened without shelters, 
which were added quite lately. They have folding doors, 
which can be locked, and a small six-pane window on each 
side of the entrance. At this place the lighting is electric, 
but at the other halts oil lamps by the Reform Lighting 
Company, of London, are used. Three on each platform, 
and two more at the approaches, make ten lights per halt. 

Rayner’s-lane halt is situated a little west of the junction 
of that name, so that if the line to South Harrow (District 
Railway) is ever used it will be available for passengers 
going that way. At present there is not a house within a 
mile, the lane being a camping ground for gipsies in summer 
and impassable most of the winter. The existence of the 
halt will probably facilitate settlement, however, before long. 
The whole of the trains call at the halts if required. Tickets 
from them are issued by the guard and collected by him from 
other places booking to the halts, 

On June 11th the Brighton Company started a rail motor 
coach service between West Croydon and Belmont, the first 
station on the Epsom Downs branch. Simultaneously a halt 
was opened at Bandon, or Bandon Hill, between Waddon 
and Wallington Stations, and about ? mile from each of them. 
The platforms stand on two rows of concrete blocks, eleven in 
each row, with others under the ramps at each end. No 
shelters are provided, but there are a couple of seats on each 
platform, and two gas lamps. The platforms are of plank, 
74ft. wide and about 100ft. long. Access is obtained by foot- 
paths from the bridge carrying Plough-lane over the railway, 
and also by a path running alongside the latter from the 
direction of Waddon. Only the rail motor calls at Bandon 
Hill halt, but as regards the other stations, the motor service 
is supplementary to that of the ordinary trains. It consists 
of seven trips each way on week days and eight on Sundays, 
and is, no doubt, intended to meet the increasing competition 





of motor omnibuses along the adjacent road between Croydon 
Carshalton, and Sutton. F 

On June 11th the Great Northern also opened a halt on 
the Edgware branch, the service on which has been for some 
months wholly carried on by a rail motor coach. The halt 
has but one platform, the branch being only a single line 
and is 1} miles from the Edgware terminus. It immediately 
adjoins the Mill Hill station of the Midland, in a very pretty 
neighbourhood, now rapidly developing. The position js 
somewhat below ground level, but a gate in the road, pro- 
vided with a lamp and a time table, gives access by two 
flights of steps, with a landing half-way. There is another 
lamp on the landing and four more on the platform, the 
situation being sometimes very dark at night from the trees 
all round. The lamp-cases have the name, The Hale, on two 
faces, and contain oil lamps. The platform, on which there 
is no shelter, is of tarred wood, 10ft. wide and about 200ft, 
long, and rests upon cross bearers 3ft. apart, placed on 
wooden posts. Being of these dimensions the halt can easily 
accommodate a trailer coach besides the motor, or the train 
of two ordinary coaches which is run when the motor is out 
of use. Except on one or two of the earliest and latest trips, 
all trains call at The Hale if required. Besides providing a 
convenient point of exchange with the Midland, the halt 
affords, of course, another route to London, vid Finchley, 
There appears to be one or two more sites on this branch 
suitable for halts, but no doubt the experiment already made 
will be given a fair trial before any more are constructed. 

The South-Eastern and Chatham Company is erecting a 
‘*halt’’ called Bingham-road, on its Woodside and Selsdon 
branch, at Addiscombe, near Croydon. It is close to a ter- 
minus of the Croydon Corporation tramways, and has two 
short wooden platforms, without shelters. The position is 
on the top of a low embankment, in a neighbourhood deve- 
loping with extraordinary rapidity. The train service, which 
is very small, is now entirely carried on by a steam motor 
coach, 

The facts just mentioned seem to show that the new de- 
parture has, on the whole, been successful. In Germany, 
where halts or roadside platforms are coeval with the railway 
itself, the system has always been most useful. There are in 
the United Kingdom hundreds of villages and hamlets to 
which the adjacent railway is of little more use than if it 
were in the moon, for lack of means to get upon it. In the 
cases just mentioned development for building purposes is, 
no doubt, the principal object of the erection of halts, and 
we shall not be surprised if a considerable extension of this 
cheap and practical method of effecting the purpose takes 
place. 








DERWENT VALLEY WATERWORKS. 


Tue report of the Derwent Valley Water Board for the 
period March 15th to June 14th, 1906, has just been issued. 
During that period it is pointed out, says the Sheffield Daily 
Telegraph, that 51,992 tons of stone have been obtained from 
the Bole Hill quarries, making the total output on June 14th 
490,117 tons towards the estimated quantity of 1,200,000 
tons of stone required jor the two dams now in course of 
construction. With respect to the Howden dam the esti- 
mates included 250,000 cubic yards of excavation and 320,000 
cubic yards of masonry. At March 15th last the work done 
equalled 169,942 cubic yards of excavation and 94,618 cubic 
yards of masonry, and at June 14th 187,704 cubic yards of 
excavation and 110,934 cubic yards of masonry, the work 
done during the intervening period, therefore, being 17,762 
cubic yards and 16,316 cubic yards respectively. In further 
reference to the Howden dam, the report continues :—‘‘ In 
cutting the narrow trench a new fault appeared at a point 
40ft. westward of the west tower. The fault did not appear 
until the trench was between 90ft. and 100ft. below the 
original surface, and the trench is being carried deeper at 
this point. On an examination of the portion of the narrow 
trench which was formerly below the river before its diver- 
sion, it was found that a considerable stream of water entered 
at a point 95ft. below the level of the old river bed, and 18ft. 
westward of the east tower. It was at first thought this 
water came from the north side of the trench, but, upon 
excavating further, it was discovered to be coming from the 
eastwards, and the trench will therefore have to be extended 
horizontally in that direction.”’ 

Respecting the Derwent dam, 320,000 cubic yards and 
360,000 cubic yards are the respective estimated figures for 
excavation and masonry, and the work done at March 15th 
was—excavation, 212,943 cubic yards, and masonry, 82,405 
cubic yards, which latter figures have now been increased by 
14,158 cubic yards and 19,871 cubic yards, making the totals, 
to the 14th ult., 227,101 cubic yards and 102,276 cubic yards. 

Dealing with the acqueduct works, the report goes on to 
state that the tenders for the construction of Section ‘‘A"’ 
had been considered by the Board in April, when the 
contract was let to Messrs. Fisher and Lefanu, public works 
contractors, of Belfast. At the end of the period under 
review considerable progress had been made with Section ‘‘ B,”’ 
185 men being employed, whilst the plant had also been 
increased. The construction of the length of aqueduct 
between the Howden and the Derwent dams, about 1} miles, 
has also been commenced, and it is pointed out that the 
total number of workmen engaged on June 14th on the 
various works of the Board was 1633, and of these 1206 were 
in the direct employ of the Board. The total population has 
also increased, being now 953 as compared with 888 on March 
15th last. 

A table at the end of the report gives an interesting 
summary of the cost of the works up to June 14th last, 
which shows the net expenditure up to that date to be 
£1,151,861 1s. 7d. 








ExPERIMENTS have been made on the Hungarian State 
Railways with a single petrol-driven railway car with electric 
transmission, and these have been so satisfactory that the 
Hungarian Government have placed orders for 150 cars working 
on this system, says the Hlectrician. The experimontal car had a 
temporary equipment of two 20-kilowatt generators, each direct- 
driven by a four-cylinder vertical De Dion petrol engine, but a 
single 50-kilowatt set will be employed in the other cars. Two 
motors are used geared to different axles, and series parallel 
control is employed. Extensive trials were made, and with a car 
weighing 18-2 tons running at 38-5 miles per hour, 36-3 kilowatts 
were required. With the price of petrol prevailing in Hungary, 
the cost of fuel per kilometre worked out at 5 centimes. 
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RAILWAY MATTERS. 


Ir is said that plans are being made for electrifying 
the mountain division of the Mexican-Vera Cruz Railway ; power is 

ce 
to be generated near Cordova. 

Tur Mont Cenis route, which has been partially 
ed for some weeks owing to a serious landslide, is now 


interrupt - 
ane I 1 both as regards passenger and goods trains, 


working as usua 

\ vew electric tramway connecting Bournemouth with 
Parkstone has been inspected by the Board of Trade, and formally 
opened for traffic. The line covers a distance of about two miles, 
and has cost £30,000 to construct. 

Tue railroads, posts, telegraphs and telephones owned 

rated by the Belgian Government showed an increase of 

£416,600 in receipts last year, as compared with 1904. There was 
no increase in railway mileage, which is still about 2500 miles. 

Tue Highways Committee of the London County 
Council have prepared schemes for the construction of about 
391 miles of new tramways in various parts of London. The 
estimated capital expenditure on the lines will be over £970,000. 


and ope 


A HunaarIAn journal says that the highest speed ever 
reached in Hungary was made during some trials recently with a 
‘four-cylinder Atlantic locomotive of the latest style,” which 
sounds quite American. The speed attained was 874 miles an 
hour. 

Ir is reported, says the Electrical Engineer, that the 
Bavarian Ministry of State Railways has decided to install the 
Marconi system of wireless telegraphy on some of its trains to 
transmit signals and orders. The system will be tried experiment- 
ally on a single-track line. 


Tue first step towards the municipalisation of the 
tramways in the Rossendale Valley has been taken by the 
Rawtenstall own Council, who have decided to purchase the tram 
lines in the borough, extending to Waterfoot, Crawshawbooth, 
and Lamb Row, Haslingden. 


Tue extension of the railway line from Hamah to 
Aleppo has been completed, and direct communication is esta- 
blished with Beirut. The line joins the Damascus-Beirut Railway 
at Rayak. The distance between Rayak and Aleppo is 322 kiloms. 
The opening will take place in September. 


Tue Toronto Street Railway administration has 
decided not to procure any more steel rails in England owing to the 
delay in filling orders, caused by the use here of a type of rails 
differing from those manufactured for the English bot ig Here 
after they will send orders to the United States. 


THERE has been a steadily increasing demand for sight- 
seeing cars in San Francisco, because of the number of tourists 
visiting the city to view the ruins. With four special cars assigned 
for this service, carrying nearly 250 passengers, people are 
frequently, it is said, turned away to the regular cars. 


A LARGE locomotive, constructed at Munich, which, it 
is said, is capable of pulling a railway passenger train at the speed 
of 93 miles an hour, is being exhibited at Nuremberg, and the 
German State Railways will shortly make experiments with the 
new locomotives for regular services on through routes. 


Tue Commercial Intelligence Branch of the Board of 
Trade have received from the British Vice-Consul at Sofia copy of 
a notice issued by the Bulgarian Directorate of Railways and 
Ports calling for tenders for the construction of a line of railway 
from Devna to Dobritch, a distance of 674 kiloms.—about forty- 
two miles. Conditions of contract and drawings may be obtained 
from the offices of the Directorate at Sofia. 


AccorpD1NG to the Board of Trade Journal, the Com- 
missioner at Ichang, China, says that in May last year a survey for 
a line of railway from Ichang to K’uei-chou-fu vid Hsing-shan- 
hsien was completed and submitted to the Viceroy. The route. 
which follows what is called the ‘‘ North River” for the greater 
part of its course, is considered quite a practical one, and presents 
few difficulties beyond tunnelling for short distances. 


ONE great obstacle to the export trade of Roumania is 
the inadequacy of the railway rolling stock to cope with the rush 
of grain in the summer and autumn. The railway administration 
is now doing its best to remedy this evil, which has existed for 
years, and 1000 new wagons and 57 new locomotives have recently 
heen ordered, and will be delivered in the course of the year, a 
sum of £700,000 having been voted in the last budget for that 


purpose, 


At the recent half-yearly meeting of the shareholders 
of the Lancashire and Yorkshire Railway Company the chairman 
stated that the rail motors on the Bury and Tottington line had 
been so successful that they had increased the number to eight. 
The company had also decided to build six more of these cars, and 
also to purchase some motor omnibuses to collect traffic from parts 
of the country adjoining the railway, which had no direct connec- 
tion at present, : 


THE Bengal and North-Western Railway _pro- 
poses to cross the Bagmati River at Dhang by a bridge of 
thirteen 100ft. girder spans. The Irrigation Department, it is 
understood, are, however, inclined to the opinion that with the 
volume and velocity of the water discharged by the Bagmati it 
will probably, be necessary to span the river with a bridge of 
eighteen instead of thirteen 100ft. spans. The question of the 
additional waterway is under consideration. 


FurTHER particulars of the project for a trunk line 
called the ‘‘ Litschberg,” with electricity as motive power, to pass 
through the Bernese Alps and connect at Brigue with the Simplon, 
are now published. The new railway will require five and a-half 
years to build, and necessitates a tunnel 134 kiloms. long out of an 
entire length of 56 kiloms. The cost will be over £3,000,000. It 
will serve as the most direct means of communication between 
Northern Italy and the district lying to the north and north-west 
of Switzerland. 


In an article which appeared in Shipping Illustrated, 
on the growth of the Manchester Ship Canal, it was stated that 
the dock railways are 61 miles in extent, and completely intersect 
the estate, and the special railways constructed at the docks and 
along the canal now amount toa total length of 130 miles, while 
the London and North-Western, the Lancashire and Yorkshire, 
the Great Northern, Midland, Grand Central, and Cheshire lines, 
the most important lines in the British railway system, are all 
connected with the docks, and can convey merchandise once 
unloaded at the docks without a transfer to any station in Great 
Britain, 

A LARGE roundhouse, with locomotive drop-pits of 
novel design, and equipped with an overhead travelling crane, has 
been built in connection with two new yards of the Pennsylvania 
Railroad at East Altoona. The roundhouse is a complete circle 
395ft. in diameter, with fifty-two stalls 90ft. deep, and is served 
by a turntable 100ft# in diameter. The main portion is 65ft. wide, 
with a 60ft. 124-ton crane, while parallel with this is a lean-to span 
in which the smoke outlets are placed. There are four drop-pits, 
one large enough to take all driving wheels at once, two for single 
pairs of driving wheels, and one for truck wheels. The table of 
each pit is operated by vertical screws working in nuts revolved by 


NOTES AND MEMORANDA 


A proJect which is likely to bear immediate fruit if the 
installation of electric light in Ningyo, in China, 

CHERRAPOONSI is keeping up its reputation as the 
wettest place in the world, the rainfall recorded in five consecutive 
days being 74}in. 

Tae North-Eastern Railway paid for the first half of 
this year £12,227 for the electric energy needed in the electric 
trains working on Tyneside, 


Try ore is found in the Hazaribagh of Chota Nagpur 
and other localities of India proper, but it has been worked to any 
extent only in Southern Burma. 


Ir is reported that the Ameer of Afghanistan has decided 
to establish telephonic communication between his various chief 
cities, and especially on the Russian frontier. 


Tue Lancashire and Yorkshire Railway Company 
announces that arrangements have been made for the continuation 
up to the end of September of the new steamer service between 
Hull. Zeebrugge, and Bruges. 





DurineG last winter the intake canal of the Niagara 
Falls Power Company was kept free from floating ice by means of 
a trolley boat 25ft. long and 10ft. beam, propelled by electricity. 
The ice was broken by the boat and driven toward the overflow 
near the head-house, 


AccorpinG to the Industrial World there is to-day no 
monetary value attached to magnetic iron ore. The black mag- 
netic rock, not nearly as rare as the element radium, has one 
wonderful property in common with it; it continues for ever its 
force without losing any of its own energy. 


Ir is said that Dr. Alexander Graham Bell is working 
on an airship which will also be designed to sail on water. He 
hopes in two years to complete the invention. In his preliminary 
experiments he will develop the propelling and steering arrange- 
ments by attaching them to an ordinary boat. 


In order to compare the cost of machine labour with 
hand labour, a careful record of all expenses incurred at several 
mines was secured. The result, according to the American 
Machinist, showed that the cost of mining coal with machine labour 
was 64 cents per ton, while hand mining amounted to 78-3 cents 
per ton. 


Accorp1NG to the Ironmonger, news has been received 
in Winnipeg of the discovery of large a Fa of paint-earth on 
the shores of Houghton Lake, near Vonda, Saskatchewan. The 
colours are yellow, vermilion, and slate, and the supply is stated 
to be inexhaustible. Settlers are using it to paint buildings in the 
vicinity. 

A NEW steerable balloon has been designed by a 
Birmingham engineer. He proposes toraiseorlower the balloon with- 
out the use of gas or ballast. The apparatus consists of a case in 
the shape of a boat attached to the gasholder. Two propellers on 
each side acting against the air direct either an upward or down- 
ward movement. 


Tue number of miles of streets containing water pipes 
constantly charged in each water district within the metropolis is 
as follows :—Eastern, 304 ; Kent, 2627; New River, 411; Lambeth 
Division, 3203; Southwark and Vauxhall Division, 365; Chelsea 
Division, 1282; Grand Junction Division, 1243; West Middlesex 
Division, 268; total, 2185 miles. 

Tue statistical summary of vessels totally lost, con- 
demned, &c., published by Lloyd’s Register, shows that during 
1905 the gross reduction in the effective mercantile marine of the 
world amounted to 883 vessels of 792,354 tons, excluding all 
vessels of less than 100 tons. Of this total 382 vessels of 527,987 
tons were steamers, and 501 of 264,376 tons were sailing vessels, 


Russian rail steel is made principally by the Bessemer 
process, both acid and basic, and only few of the works employ the 
open-hearth furnace. The average requirement for rail steel is a 
minimum tensile strength of 60 kilos. per square millimetre—38 
tons per square inch—a minimum elongation of 6 per cent. Bend- 
ing and impact tests are also prescribed in all Russian rail specifi- 
cations. 


In the matter of coal-mining accidents, India holds a 
favourable position. In 1902 the average death-rate per 1000 
persons employed in coal-mining in all parts of the British 
Empire, excluding India, was 1-54. In India it was only 0-77. 
On the other hand, while in the rest of the Empire there were 
5-41 deaths for every million tons of coal raised, in India there 
were 10-23. 

From the Geophysical Observatory of Pavia there 
were launched, says the correspondent of the Telegraph, two sound- 
ing balloons for atmosphere measurements. The thermometer at 
the time marked 80-6 Fah. The balloons descended after two 
hours on a mountain in the Parma Province, having reached the 
maximum height till now recorded of 42,000ft. The instruments 
marked a temperature of 14-8 below zero, Fah. 


Some interesting experiments were made in June last 
in the French Mediterranean Squadron with a new telescoping 
sighting apparatus. The Permanent Artillery Commission has 
issued a special report on these experiments which says that ‘‘ the 
superiority of the apparatus is becoming more and more convincing, 
and it is to be regretted that the moment cannot yet be determined 
when all pieces of artillery of large and medium calibre aboard 
vessels of our squadrons will be fitted with them.” 


AccorDING to an American paper, the rays of the sun 
reach to the bottom of a 2000ft. deep shaft at Sombrerete, State of 
Zacatecas. The town is on the Tropic of Cancer, and at meridian 
on June 21st the sun’s rays fall vertically, so that the mine shafts 
are illuminated to the lowest depths, At the summer solstice the 
light comes suddenly shining straight down the shaft, giving rain- 
bow effects to the spurting waters of the mine leaks, and paling 
the electric lamps. In three minutes the sunlight disappears for 
a year. 


Ir is significant that the armament proposed by the 
Russian Technical Commission in connection with the design of 
battleships exactly corresponds with that in the new Japanese 
battleships. The speed is 18 knots, with engines of 18, indi- 
cated horse-power. This is less than in the Japanese or any ships 
of the line projected since the war, and it seems rg hp that 
the Council of State at St. Petersburg will ignore the example of 
all the Powers. The 12in. guns will be protected by 10in. armour, 
while the barbettes for the lighter guns will be of armour Qin. in 
thickness. The displacement proposed is 19,800 tons, so that the 
vessel will be heavier than the Dreadnought. 4 


A FRencu engineer has, says Power, constructed an 
experimental internal continuous combustion turbine, with the 
combustion chamber lined with refractory material. Gasoline is 
fed through a nozzle from a compressor on the turbine shaft and 
mixed with air, electric ignition being used. The resultant 
temperature is 1800 deg. Cent.—3272 deg. Fah. The gas given 
off impinges upon the turbine blades, which are kept cool by low- 
pressure steam let into the casing, the steam being generated in 
water jackets around the gas nozzle. This turbine is said to have 
shown an efficiency of 18 per cent., and improvements now being 
made in the compressor are expected to bring this figure above 





MISCELLANEA. 


THE price of bricks has risen 20 per cent. in Japan, 
owing to orders received at the principal brick factories from San 
Francisco. 

Tue Mexican Government have decided to spend 
£2,900,000 on the improvement of the harbours of Salina Cruz and 
Coatzacolcos, 


To the modern engineer there is no greater field of 
activity and profit than in the construction of irrigation canals and 
the provision for water storage. 


TuE report of the United States Bureau of Manufac- 
tures states that during 1904 machinery to the value of 
82,028,000 dols. (£16,926,430) was exported. 


Tue Boilermakers and Iron Shipbuilders’ Society has 
now above £246,000 invested in railway companies, corporation 
and river trust stocks, and in the Elswick Works. 


AccorDINnG to Cold Storage, negotiations are in progress 
for the acquisition of a large riverside building between Cannon- 
street and London Bridges, for the purposes of cold storage. 


America’s forests are vanishing. Every year 
45,000,000ft. are being cut, at which rate it is said that they 
will last only 33 years, unless steps are taken to preserve them. 


OF all the traffic between the Baltic and the North Sea, 
only 33 per cent. has passed through the Kaiser Wilhelm Canal, 
instead of the 70 per cent. predicted eleven years ago, when the 
canal was opened. 


FortTY-THREE warships, having on board 1178 guns, 
with 812 officers and 15,200 men, will participate in the manceuvres 
in Oyster Bay on September 3rd, under Rear-Admiral Evans, 
Commander-in-Chief of the United States Navy. 


THE Darracq-Serpollet steam omnibus which started 
from London for Glasgow last week arrived on Friday afternoon last, 
having covered the distance of 400 miles in 29 hours 6 minutes, 
running without accident or involuntary stoppage. 


Tue Board of Trade Journal states that at a recent 
meeting of the Venetian Harbour Works Commission a project was 
approved for the construction of a new quay at Venice. The 
estimated cost of the work is 5,500,000 lire—about £220,000. 


INTEREST was added to a recent examination for the 
Automobile Club’s driving certificates by the presence of several 
men of the Coldstream Guards who were entered for examina- 
tion with a view to becoming motor car drivers on leaving the 
army. 

A Butt is to be introduced into the Canadian Parlia- 
ment in the winter session for the establishment of a weekly line 
of swift steamers between England and Newfoundland, the 
passengers to be landed at St. John’s and sent on by rail to 
Canada and the United States. 


Tur Chesapeake and Delaware Canal, connecting the 
waters of the Chesapeake and Delaware bays, may be purchased 
by the United States Government, and developed into an open 
waterway of depth and capacity sufficient to accomodate at mean 
low water the largest vessel afloat. 


In a Cantor lecture delivered by Professor Vivian B. 
Lewes, he stated that the subject of smoke from the point of view 
of danger to life during conflagrations deserves far more attention 
than'it has ever received, as far more lives have been lost from 
suffocation than from actual burning. 


An exhibition of india-rubber is to be held next month 

in the Royal Botanic Gardens, Peradeniya, Ceylon, the object 

being to encourage further the growth of rubber in the island. It 

is thought that both Ceylon and the Malay States may soon 
come important sources of supply of rubber. 


His Masgsty’s-Consul at Riga states that the Baltic 
and Black Sea Canal is once more under discussion. This time it 
is an American syndicate that is moving in the matter, and the 
new idea is to dredge right through to a minimum depth of 8ft. 
and to establish a light river service for goods and produce, 


Ow1ne to the great increase of the telephone service in 
Manchester, the National Telephone Company has found it neces- 
sary to purchase a large site at the corner of York and George- 
streets for the erection of a new telephone exchange, and the plans 
are at present being got out for an exchange of 10,000 lines. 


Tue Agents-General, says the British Australasian, 
have drawn up a scheme for holding an exhibition in the United 
Kingdom next year. All the States are to combine, and the idea 
is that their respective products will be massed together as 
Australian produce, and not shown as from the separate States, 


In the Burma oilfields steps are being taken, says the 

Engineering and Mining Journal, toward the adcption of the bulk 
system of transport and distribution. A pipe line has been laid 
from the oilfield at Yenangyat through the Singu field to 
Yenangyaung, the principal oil-producing area, a distance of more 
than fifty miles, 
A NEW fairway, named the “ Ambrose Channel,” has 
been opened up in New York harbour. It is stated, says Fairplay, 
to be 1000ft. wide, and it has been dredged out toa depth of 35ft. at 
lowest ebb tide. The old fairway is only 30ft. deep, and even less 
than that in some places, so that it has often been impossible for 
the largest and swiftest vessels to get up to their moorings imme- 
diately on their arrival. 


Down to very recently the conveyance of gas under 
high pressures to long distances would have been regarded as 
impracticable, owing to various difficulties arising from condensa- 
tion and leakage, and to other considerations. Of late years, how- 
ever, both natural gas and coal! gas have been carried in pipes in 
America to great distances—extending in the case of natural gas 
to 200 miles—with marked success, and further projects of the 
kind are under way. 


Accorp1nG to the Hamburgische Borsen-Halle, a new 
and important iron ore district in Spain, situated near Teruel 
(Aragon) will be in a position to supply British and German blast 
furnaces towards the end of 1907. The mining area is said to 
extend overa million square metres, and the quantity of ore 
obtainable is estimated at 50 million tons. The ore will not be able 
to compete, owing to the phosphorus contained in it, with the ores 
of Bilbao and North Africa. 


AccorvinG to the Engineering Record, an immense 
dry dock is to be built by the Navy Department at the Bremerton 
Navy Yard, on Puget Sound. The Naval Appropriation Act 
passed by the last Congress contained a provision for 1,250,000 dols. 
for this dock, which a:nount isa larger sum than has ever been 
appropriated heretofore by the Government for a dock. The new 
dock will be of concrete, and when completed will be able to take 
in the largest battleship, either in course of construction or in 
contemplation. 


Tur River Tyne Commissioners have now got their 
two new ferry-boats at work between North and South Shields, 
and the new service, which has been in operation for some time, 
has given complete satisfaction. The new boats can make 
11} knots, and have been certified by the Board of Trade for 
540 passengers. They maintain a ten-minute service with easc, 
and their manceuvring qualities are entirely satisfactory. They 
are used exclusively for passengers, vehicular traffic being now 











worm wheel gearing, the screws descending into iron pipes sunk 
below the floor of the pit. 





25 per cent. 


carried by the two older boats on a fifteen minutes’ service. 
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PUBLISHER'S NOTICES. 


With this week's number is issued, as a Supplement, a Two- 
Engraving of the Engines of H.M. Armoured Cruiser Natal. 
Lvery copy as issued by the Publisher includes a copy of this 
Supplement, and soleerdiere are requested to notify the fact should 
they not receive it, 
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*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving —_ 
information of the fact to the ——, with name of 
Agent through whom the paper is obtai vence, 
vs suffered, can be remedied by ehtelaing "he paper direct from 
this office. 
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TO CORRESPONDENTS. 


“a In order to avoid trouble and 4 conflen 06 fink nemmary to totem 
ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
4 All letters intended for insertion in Tux EncinEEr, or containing 
be accony by the name and address of the writer, 
ication, but as a proof of good faith. No notice 
n of anonymous communications. 


42” We cannot undertake to return drawings or manuscripts we must, 
therefore, request correspondents to keep copier. 


REPLIES. 


G. B. M.—You might try Gimson and C»., Limited, of Leicester. 

E. J.T ‘Charlton).—There is such a book, and it is called ‘‘ The Complete 
Cost Keeper.” It gives an account of the American card index system. 
The book is compiled by Horace Lucian Arnold (Henry Roland), and is 
published by the “ Engineering Magazine Press,” the offices of which 
are 222-225, Strand; W.C. 

A. F. (Bruxelles).—The following institutions in this country grant 
engineering degrees :— University of London, B.Sc. (Engineering) ; 
University of Cambridge, B.A. (Mechanical Sciences Tripos); Uni- 
versity of St. Andrews. B.Sc. (Engineering); University of Glasgow, 
B.Sc. (Enginecring) ; University of Edinburgh, B.Sc. (Engineering) ; 
University of Birmingham, B.Sc. (Engineering); Royal University of 
Ireland, B.E. and M.K.; University of Wales, B.Sc. (Engineering). 

C. R. H. (Acton).—Comparatively few firms now receive apprentices. 
The usual course pursued is for the boy to be entered as a premium 
pupil, the amount of the premium and the length of the pupilage 
varying with the different firms. The only other alternative is for the 
lad to cater the works as a boy willing to turn his hand to any odd 
jobs that he might be called upon to perform. 
worked properly, he would be certain to get on. 
have to keep time with the men. 


He would, of course, 


INQUIRIES. 


VOLUMETRIC EFFICIENCY OF AIR COMPRESSORS. 
Sir,—I shonld be much obliged if any of your readers could refer me 
to any data giving the actual observed volumetric efficiency of air com- 
pressors, say, from din. diameter to léin. diameter, having spring- ~~ 
suction and delivery valves of simple type. 8.8. W 
August 2Ist. 





FOUNDRY CUPOLAS. 

Srr,—What proportion does the usual gross area of tuyeres hear to area 
of cross-section of cupola? For instance, with a cupola 2ft. 6in. diameter 
and with four tuyeres, what size should the latter be? W. 8. 

August 22nd. 

{Opinions and practice vary so much that we publish our corre- 
spondent’s query, as it raises a very interesting subject for discusson.— 
Ep. Tue E.) 


ERRATA. 


In the article ‘‘On the Section of Weire,” page 166, eleventh line from 
Column three, 


** e 


bottom of first column for read 


paragraph three, for “A” read “ H.” In column two, page 167, first 


and second lines, ‘‘165" should read ‘ 1650," and ‘‘258’ should read 
s* 9560.” 
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Municipal Electrical Contracts. 


THE half-yearly reports of the leading makers of 
electrical machinery are not altogether pleasant 
reading for those who have the well-being of the 
nation at heart. It is true that the output has been 
on the whole satisfactory ; bvt the prices have left a 
very small margin of profit. Theeffect of foreign tariffs 
has been to reduce the export trade to small pro- 
portions; and the principal purchasers of electrical 
machinery are municipal councils. Apart from 
these are the various railway companies who are 
electrifying portions of their lines. 
prices they pay are modified by competition from 
abroad, but we believe that on the whole manufac- 


| chaser and user, the council, cannot for a moment be 


supposed to possess any special technical knowledge 
whatever. In almost every other branch of trade 
the purchaser knows pretty well what he is about. 


|The man in the street can tell fairly well whether 
tobacco, or meat, or fish, or furniture are worth the 
| price he pays for them. The shipowner, the railway 


| locomotive engines, or bridges. 


| manager, understands what he wants and whether 


he gets value for his money in steamers, or coals, or 
But the borough 


councillor can only be by chance a competent pur- 


| him with special knowledge. 


chaser. He has never had any training to endow 


He does not know 


| the difference between a commutator and an arma- 


In this way, if he | 


ture. Of course, in manufacturing districts 
men will be found on the council who under- 
stand a good deal about boilers and engines, 
and such like. So far they are often useful— 
occasionally troublesome. But, taking councils 
as a whole, however competent they may be in 
other ways, it is simply unavoidable that they 
should be unintelligent, ignorant buyers of electri- 
cal plant. We do not apply the words in a general 
sense. Council members are not blameworthy, 
because they are ignorant of a very special and 
complex subject, and being ignorant they are so far 
in the nature of things unintelligent. The obvious 
course to pursue under these conditions is to rely 
on their engineer, who is supposed to understand 
the whole subject thoroughly. Unfortunately, this 


|is not the invariable nor even the usual policy. 


The prevailing idea at the council board is that 
firm should be pitted against firm. Tenders are 


| received, rejected, and their amounts made public 


| property. 
'the word is not sought. 


the highest sense of 

Every condition is 
supposed to be fulfilled if a firm of high 
standing makes the lowest offer. The result 
will be, no doubt, that the contractors will supply, 
not only full value for the money, but even so much 


Efficiency in 


| more than full value, that prefit becomes a vanishing 
| quantity; yet the council will not get the best 


possible plant. Curiously enough, it appears that 
those cities in which the working man is most fully 


| represented at the council table are those who are 


most in love with the lowest tender; possibly a 
rooted prejudice against the capitalist suffices to 
exclude consideration for the wages to be paid by 


| the contractor to workmen. 


Evidently the true policy of excellence and 
wisdom would be embodied in utilising, as far as 
possible for the benefit of the municipality, the 
special information possessed by the manufacturer. 
Consultation should take place between the muni- 
cipal engineer and contractors, in order to determine 


| how the council can obtain the best value for money 


| spent. 


No doubt the | 


turers do not say that railway orders are unsatis- | 


factory. 


obtaining tenders and awarding contracts. 
held that these methods are, on the whole, unfair 
and unbusinesslike; and that while they are 
apparently intended to obtain the best possible 
return for money spent, no such result is or can 
be secured, simply because the councils do not | 


It is not, however, so much the prices | ? eg Bre 
paid by municipalities that are criticised by | — gc yr ee — 
the manufacturers as the methods employed in | “ y : 

It is | cheapest—to the utmost advantage. 


know what is and is not best, and refuse to follow | 


the advice of their engineers, or appoint men as 
engineers whose honesty is indeed beyond question, 
while their special knowledge of electricity, its pro- 
duction and use, is insufficient. It must be clearly 
understood that we are not setting forth our own 
views on these points, but those of many influen- 
tial and competent manufacturers. 

But little reflection is required to show that the 
use of electricity, its generation and mode of 
application to the propulsion of vehicles, is ahighly 
specialised subject. Even now, after years of work, 
improvements are being introduced every day, 
while others are foreshadowed. -When, therefore, 
& municipal council undertakes the expenditure of 
huge sums on the construction of tramways, the 
future should be always kept in mind as well as the 
past. There is no great electrical engineering firm 
in the kingdom that does not possess a store of 
information acquired by experience, which is in-the 
main private, and special to each firm. So much 
for the maker and seller. On the other hand, the pur- 
8 





It will, we think, be found in all cases that 
manufacturing engineers are ready to give reasons 
for any course which they propose to follow; but it 
must be on the definite understanding that what 
they say shall be regarded as confidential. As 
matters stand at present, it is to be feared that 
precedent is to a quite irrational extent per- 
mitted to influence decisions. If the city of A 
can obtain plant for so much per kilowatt, then the 
city of B ought to be able to purchase plant for a 
little less. When a man with limited capital is in 
the market he will not look too far ahead, nor 
demand machinery which will last a longtime. He 
will go on the use-up-and-buy-more principle ; 
but municipal bodies are not in that position. To 
all intents and purposes, they have plenty of 


Case after 
case suggests itself to us in which a minimum 
policy has led eventually to a maximum outlay. 
What is most needed at the present time is a 
bringing together of the municipal council and the 
| manufacturing engineer, to the very great advantage 

of both. Unfortunately, the tendency is to drift 
farther asunder. So long as a spirit of antagonism 
prevails, and each party to contracts does his best 
to get the better of the other, the general public of 
taxpayers must suffer, and the half-yearly reports 
of the manufacturers will remain as disquieting as 
are the additions to municipal indebtedness. 


The Influence of.Cold on the Strength of Steel. 


Ir has long been held that great cold reduces the 
strength of steel, rendering it brittle, and 
numerous experiments carried out have all sup- 
ported this view more or less. A common lecture 
experiment is the breaking of wire or “ French” 

nails. These are almost invariably very tough, and 
will bear a great deal of close bending and other ill 
usage without breaking. If, however, a wire nail is 
placed for a short time in liquid air, and is then 
supported at each end on an anvil, a slight blow 
with a light hammer will break it in two, the halves 
flying up in the air. But it isnot easy to know 
where to have steel, and much remains to be 
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explained concerning the influence of low tempera- 
tures. We learn from an American exchange that 
during the past year steel has been tested on a 
considerable scale at the Watertown Arsenal, 
Massachusetts. We are told that after the speci- 
mens had been placed in a tensile testing machine 
they were cooled in a bath of liquid air, and the 
resulting contraction of the metal measured by an 
extensometer, the increase of stress being recorded 
on the weighing bar of the testing machine. The 
steel tested varied in quality from 0:16 to 1:09 per 
cent. carbon, but the amount of contraction in the 
different specimens was substantially the same, the 
range being from 0:00177in. to 0-00191in. per linear 
inch of tne specimen. An initial stress of 4000 lb. 
per square inch on one of the bars was increased to 
26,800 lb. per square inch by the contraction of the 
specimen due to the cooling by the liquid air bath ; 
the elastic limit of this steel was 80,000 lb. per 
square inch, with an elongation of 10-7 per cent. at 
the low temperature of the liquid air. A similar 
specimen tested at a room temperature of 76 deg. 
Fah. showed an elastic limit of 52,800 lb. per 
square inch, and an elongation of 29-3 per cent., the 
effect of the very low temperature being to increase 
the elastic limit of the steel 51 per cent., while the 
ultimate strength of the steel was raised to 97,600 lb. 
per square inch, or 35 per cent. above the ultimate 
strength at ordinary temperatures. According to 
the Screntific American, these results are on all fours 
with those obtained by other experimenters, and 
they apparently contradict the wire nail expe- 
riment. It is well, however, to keep very clearly 
in mind what the words “ strength of steel’’ really 
mean when used by different people. Thus, a steel 
with a breaking strength of 40 tons and 20 per cent, 
extension will be a strong steel, although it may not 
bear a very moderate impact test; while to another 
person a 30-ton steel, which can be bent double 
cold, will be a strong steel. 

The popular theory is that both steel and wrought 
iron are rendered brittle by frost, and the proposi- 
tion that the tensile strength and elastic limit of 
steel can be augmented by cold will be looked upon 
as a new proposition requiring more proof that it 
is universally true than it has yet received. Con- 
fusion has been occasioned by lack of definition. 
It seems to be certain that the effect of low tem- 
perature on steel is to make it harder and to increase 
the hold of the molecules on each other; but it 
reduces plasticity, rendering deformation of any 
kind increasingly difficult. A strict analogy can 
be drawn between the behaviour of vulcanised 
india-rubber and steel ; the former if dipped in liquid 
air can be broken up into fine dust with a hammer, 
but the direct resistance to a steady pull is 
augmented. 

The facts bring into strong light the peculiar 
influence of shock on materials under stress. The 
more rigid the material the greater the effect of 
shock. Tresca was the first to demonstrate on a con- 
siderable scale that metals flow slowly at all tempera- 
tures; that is to say movement takes place within 
the substance of steel—let us say—under sufficient 
stress. As temperature augments the resistance to 
intra-molecular movement becomes less and less, 
until it disappears almost altogether when the 
melting point has been reached. The most 
important aspect of the whole matter is that 
steel rails which are quite fit for use in 
summer may be untrustworthy in winter. 
Although extremely low temperatures are not 
reached in this country, they are in Canada and 
Russia; and it may be found well worth while to 
push inquiry with the aid of liquid air, in order to 
ascertain what chemical combinations will give the 
best results. Thus a percentage of phosphorus 
which would be of no consequence in rails for India 
might render them quite unsuitable for Canada. 
This is the lesson taught by the Watertown experi- 
ments, and we have no doubt that it will be con- 
firmed as the inquiry is pushed. Liquid air 
places climatic conditions at our disposal in a way 
not before possible. It will not do to be led away 
by the increase in tensile strength and elastic limit; 
these are quite secondary qualifications in steel 
rails, in which the power of withstanding shock is 
of the first importance. 


Electric Traction on Railways. 


THE indecision which exists among the railway 
companies in general in regard to the substitution 
of electric for steam locomotion will by no means be 
diminished by the results which have attended the 
working of English electric railways during the past 
half-year, or even right from the period of their 
inception down to the present time. Yet quite a 
number of years have elapsed since the late 
engineer to the Midland Railway Company placed 
before the Institution of Electrical Engineers the 
details of a scheme for the operation of a main line 





service of electric trains between London and 
Bedford. The project was conceived in a bold and 
enterprising spirit; but the question of main 
line working by electricity continues to be a 
dream of the future in so far as existing railways are 
concerned, and as railway construction is practically 
stationary in this country, no more hope can be 


entertained of the electrical operation of any new | 
| reasonable to conclude that in the near future the 


main lines than any possibility exists of the adop- 
tion of electric traction on similar lines in Germany. 
No doubt Germany would now be in possession of 
one or two high-speed long-distance electric rail- 
ways if private enterprise had been allowed to 
proceed with schemes which were carefully pre- 
pared for the purpose. But the railways in Ger- 
many are the property of the State, and whether 
the railway experts are or are not favourably 
disposed towards electric traction, there is little 
prospect at present of the conversion of main steam 
lines or of the construction of new electric railways 
of a considerable mileage. The real explanation 
for this state of affairs lies in the fact, which is as 
openly avowed in Bavaria as it is carefully con- 
cealed in Prussia, that in the event of the 
mobilisation of the army the existence of isolated 
main line electric railways would create many 
difficulties in the matter of transport owing to the 
steam and electric systems not being equally inter- 
changeable, and the argument from the German 
standpoint is unanswerable. 


The position of affairs in the United Kingdom is, 
however, materially different from that prevailing 
in Germany, inasmuch as the railways are in the 
hands of companies, which may be expected to do 
their utmost in the interests of the shareholders, 


while at the same time consulting the requirements | 
Yet, with the exception of certain | 
ambitious schemes on paper referring to lines | 
between Manchester and Liverpool, London and | 


of the public. 


Dover, and London and Brighton, and promoted two 


or three years ago in circles outside of the principal | 


railways, there has been no question of conversion of 


regard to the scheme for a_ single-phase ling 
between London Bridge. and Victoria, and by the 
decision of the Midland Railway Company to 
convert to electric traction the line from Lancaster 
to Morecombe and Heysham; while the Euston. 
Watford project of the London and North-Western 
Railway Company is an instance of the former 
class, and is a case of necessity. It is therefore 


question of necessity, or of the desirability of 
obtaining experience, will be the determining 
factor in regard to electric traction on local and 
suburban railways, leaving main lines entirely out 
of consideration for the time being. 


British Works Abroad. 


Tue establishment of British works in foreign 
countries has not been prompted by the same 
reasons which have dictated removals from or, 
part of Great Britain to another. The real cause 
lies in the fact that foreign import duties—which 
are, unfortunately, increasing every few years— 
have become of so highly a protectionist character 
that in many cases the retention of old business, or 
the conclusion of new transactions, is only possible 
either by the erection of works in certain other 
countries or by the negotiation of agreements with 
firms abroad for the production of British types of 
machinery and plant. Whichever course be adopted, 
the final result is a considerable loss in earnings on 
the part of the British workmen, and the exact 
amount goes to swell the total of which the latter 





| are deprived in wages owing to the loss of foreign 
| orders through the restrictions imposed on labour 
in this country. Among recent instances of the 
transfer of trade to other countries may be men- 
tioned the arrangements made by Messrs. Thorny- 

croft and Co. for the construction in Italy of tor- 
pedo boats and destroyers and motor vehicles 
/and motor boats intended for the Italian market. 
| A second instance relates to the agreement con- 


main lines to electric locomotion or of the establish- | e]yded by Messrs. Vickers, Sons and Maxim for the 
ment of new railways of this class. The fact is| construction of guns and mountings for the Italian 
that, having regard to the experience already gained | Government by the Terni Steelworks Company, or 
from the working of local and suburban electric | hy a combination of the latter with other firms. 
railways, there is at present but little inducement | The question of competition in weighing machinery 
for the leading companies to consider the applica-| in the United States represents a third case which 
tion of electricity to the working of main line| affects a well-known Birmingham company. It 
traffic. Indeed, in view of the satisfactory results appears that as strong rivalry is contemplated in the 
obtained from haulage by steam locomotives, the | American market, where a large business has been 
majority of railway companies still appear to be | transacted for years, the English company has 
unconvinced that electric locomotion will confer | decided to at once take steps to meet it by the 
upon them all the advantages claimed for it by the | erection of works at Milwaukee, on a site which 
most ardent advocates for local and suburban | has already been purchased for the purpose. A 
services ; or at all events that it would really be} fourth instance refers to Messrs. Cammell, Laird 
financially beneficial to scrap existing steam loco- | and Co., the shareholders in which recently 


motives and proceed to substitute electric traction. 
There are, of course, exceptions. The North- 
Eastern Railway Company has transformed certain 
sections of railway at Newcastle and on Tyneside, 


authorised the directors to raise or borrow money 
up to the nominal amount of the company’s share 
capital. It was stated at the time to be undesirabie 
'to explain the various purposes for which the 


so as to counteract the effects of electric tramway| money is required. Now it is reported that 
competition in that district. The Mersey Tunnel | the company intend to establish ordnance and 
Railway has been converted to electric traction, as | engineering works at Ottawa as a result of 
also has the Liverpool and Southport section of| an arrangement with the Canadian Govern- 
the Lancashire and Yorkshire Railway. In the| ment. The President of the Board of Trade, 
metropolis the opening of the Central London | according to information given in the House 
Railway, with the prospect of the line becoming @/ of Commons a few months ago, has a list 
second circle railway, largely contributed een of British firms which have founded works in 
hastening the substitution of electric for steam foreign countries owing to the operation of pro- 
haulage on the Metropolitan and District Railways. | hibitive tariffs, but we regret to learn that the 


These cases have produced results which are of| list is not to be published. The details would 
a varied character from the working point of view. be of considerable interest, as they would probably 
It does not necessarily follow because the traffic on show precisely where British works in other 
the electrical sections of the North-Eastern and/| countries have failed or been successful. The 
Lancashire and Yorkshire Railways is satisfactory, | Russian market has not proved to be particularly 
and the number of passengers carried is increasing, | bright in the past, and the future is doubtful. On 
that these particular sections are earning any of | the other hand, Austria has been satisfactory, and 
the dividend paid on the whole of the ordinary | will remain so to those already in the field, but 
share capital. There is no definite information on | Germany is now a closed book to British enter- 
the subject, although it is to be hoped they are | prise in regard to the establishment of works. Yet 
profitable, and we believe that, as a fact, they are. | it was stated several months ago that a well known 
On the other hand, the Metropolitan and District! English electric cable manufacturing company 





Railways have suffered severely from the effects of 
transformation to electric traction in the past half- 
year, but too much attention need not be paid to 
the retrogression in financial results, having regard 
to the period of transition which is still proceeding, 
and to the fact that some time will be necessary 
before it will be possible to form a correct judg- 
ment as to the prospects of these two undertakings. 
At the same time, the commercial position of 
these railways will probably—for a time, at 
all events—tend to confirm the belief of most 
of the railway companies that it is desirable 
to await further developments from the work- 
ing of existing electric railways before they 
arrive at a decision to follow the example, unless 
the exigencies of traffic suggest the advisability of 
acting promptly, or it is desired to gain experi- 
ence. The latter is apparently represented by the 
London, Brighton and South Coast Railway in 


| proposed to start a factory in Germany. But the 


German cable works are now so well developed that 
they have to seek foreign orders to keep them in 
full operation, which, however, it is not always 
possible to do. Taking all facts into consideration 
it is obvious that only very wealthy companies will 
be able to start works in other countries in the 
future, although this may only be expected to take 
place where similar native industries are not 
growing very rapidly. But as a general rule 
manufacturing arrangements made with foreign 
firms, where it is essential to do something to retain 
trade, should be found to be preferable to the 
investment of large capital in what can, after all, 
only be regarded as speculative enterprises in view 
of the industrial progress proceeding throughout 
the civilised world. 




















2 > == a ae 


ee tae Oe ee a Mai Oe 





THE ENGINEER 





199 





Avaust 24, 1906 





— 
—_— 
= 


IRISH RAILWAYS. 
No. I. 


Tur tendency of the Government since they came 
‘nto office, to appoint a Royal or other Commission to 
dl a] with any difficult subject has given rise to merri- 
peony but, after all, it is a business-like way of inquiring 
oe sroblems, and when the Commissioners are men of 
ability with breadth of view, even if differing, the whole 
aspect of the situation gets consideration, and the case 
is subsequently presented with the facts succinctly 
arranged and with the recommendations as to the action 
to be taken tabulated. 

The announcement of a Vice-Regal Commission as to 
Irish railways has given satisfaction all round. That 
gome action as to the part pares by railways in the 
economic life of Ireland would be taken by the present 
Government was expected. Ea) Shar, 9 

The terms of the reference are :—To inquire into the 
present workings of railways in Ireland, including light 
railways, and to report how far they afford adequate 
facilities for the cheap and rapid transport of goods and 
passengers within the island and to Great Britain; what 
causes have retarded the expansion of traffic on Irish 
lines and their full utilisation for the development of the 
agricultural and industrial resources of the country; 
and, generally, by what methods the economical, 
efficient, and harmonious working of the Irish railways 
can best be secured. The members of the Commission 
are Sir Charles Scotter (chairman), the Right. Hon. 
W. J. (now Lord) Pirrie, Sir Herbert Jekyll, K.C.M.G., 
Lieut.-Colonel W. Hutcheson Poé, Messrs. Thos. Sexton, 
W. M. Aeworth, and John A. F. Aspinall. 

There is no need to say anything about the majority 
of these names, as they are well known. It may, how- 
ever, be added that Colonel Hutcheson Poé is a member 
of the Irish Reform Association, who recently issued a 
pamphlet full of valuable information, and advocating the 
consolidation and State control of Irish railways. Mr. 
Sexton will be remembered as a leading figure in 
Nationalist Parliamentary circles, but his presence on 
the Commission is probably due to his considerable 
financial ability. Lord Pirrie’s appointment is appro- 
priate, as representing the North of Ireland, and also in 
consideration of his and Lord Iveagh’s scheme for develop- 
ing Ireland by a motor car service. It should also be 
remembered that Mr. Aspinall was chief mechanical 
engineer of the Great Southern and Western Railway for 
some years before he went to the Lancashire and York- 
shire Company. Also that Sir Herbert Jekyll’s special 
qualifications lie not only in the fact that he is the assist- 
ant secretary of the Railway Department of the Board of 
Trade, but that he was the private secretary to two Lord 
Lieutenants in 1885-6 — Lords Carnarvon and Aberdeen— 
and to Lord Houghton—now the Earl of Crewe— 
1892-5. The Irish railway companies, also the 
Irish Press, have complained that there is no prac- 
tical Irish railway official on the Commission. This 
cannot be regarded as a fault, as it removes all grounds 
for suspicion of prejudice, and besides, there is now, 
unfortunately, no Thomas Robertson or Seymour 
Clarke. Another section of the Press pointed out that 
Mr. Aspinall, as a Lancashire and Yorkshire officer, was 
interested in the Fleetwood to Belfast and Drogheda 
routes, and would, therefore, have means of seeing what 
his competitors were doing. We simply refer to this 
comment to say that such critics do not know Mr. 
Aspinall. In our opinion the personnel of the Commission 
is admirable. The chairman could not possibly be 
bettered, and not only is he an active railway officer with 
actual railway experience, but the London and South- 
Western has no direct Irish interests, and so Sir Charles 
Scotter can be regarded as impartial. 

This is by no manner of means the first Commission 
to deal with the subject. There have been three previous 
Royal Commissions, one in 1834, after the construction of 
the first railway in Ireland—the one from Dublin to 
Kingstown; a second in 1865, presided over by the present 
Duke of Devonshire, and a third in 1886—on Irish Public 
Works—presided over by the late Sir James Allport, 
whose colleagues were Mr. Abernethy, Sir John Wolfe 
Barry, and Mr. J. T. Pim. The question of the nationali- 
sation or State control of Irish railways has always been 
prominent, and the Duke of Devonshire’s Commission in 
their report said on this subject, referring first to railways 
in the United Kingdom :—“ We are of the opinion that it 
is inexpedient at present to subvert the policy which has 
hitherto been adopted of leaving the construction and 
management of railways to the free enterprise of the 
people, under such conditions as Parliament may 
think fit to impose for the general welfare of 
the people.’ The-Commission proceed to say with 
regard to Ireland:—* We consider that there is not 
sufficient reason for excepting Ireland from this general 
conclusion, but as it has been the established policy to 
assist railways and other public works in Ireland, we 
recommend that when Parliament thinks fit to make 
advances to Irish railways the money should be 
lent for a fixed period of considerable length, so as to 
enable the company to develop its resources before it is 
called upon for repayment. We are, however, of opinion 
that advances should not be made to the Irish railway 
companies as a condition of reducing their rates and 
fares, but as the railway companies have the best oppor- 
tunities of judging whether rates can be reduced so as to 
be recuperative within a reasonable time, they should be 
left to carry out such experiments at their own risk.” 
As to the interchange of traffic between companies, the 
Commission recommended that Parliament should, for a 
fixed period, waive its rights to consider each scheme for 
amalgamation of companies that was proposed, with a 
view to some of the smaller companies becoming merged 
into the larger. Further, that Parliament should do all 

that was possible to encourage such amalgamations. 
The late Lord Emly presented a separate report,in which 
he advocated the purchase of the Irish railways by the 








Government, and supported his views on the grounds (1) 
of the comparative smallness of the financial operation 
involved; (2) of the unsatisfactory pecuniary results of 
the existing system to the capital employed in it; (3) the 
bad results of divided management in respect to the con- 
venience of the public; (4) on the grounds of the saving 
in working expenses; and (5) to the advantages to the 
public owing to a reduction in rates, and a consequent 
increase of traffic. He did not recommend that the State 
should work the lines themselves, but that they should 
be purchased and then leased to a single company. Sir 
Rowland Hill presented another independent report with 
practically the same recommendations. 

As a result, a committee of experts, presided over by 
the late Sir John Fowler, was appointed to inquire and 
ascertain what would be the financial aspects of the 
question, and they reported that there would be an 
immediate loss of £646,000 (384°7 per cent.) per annum, 
but there would be a saving of £32,000 per annum due to 
less expense of administration, and a saving in interest 
of £88,000 per annum if all debenture capital were placed 
on a uniform rate under Government guarantee. They 
further reported that at the end of eleven years a profit 
would commence to arise. 

A change of Government occurred soon after the 
presentation of the experts’ report, and no action was 
taken. The only means of help Irish railways secured 
was by the county and baronial guarantees and by loans 
from the Irish Board of Works. But in 1883 the Tram- 
ways and Public Companies Act was passed, which 
proved a great Llessing, so far as financial assistance was 
concerned. At the time of the Allport Commission in 
1886 there were seven lines constructed or under con- 
struction under the Act of 1883. These had a total 
mileage of 162 miles, with a guaranteed capital of 
£676,000, and ten lines of a mileage of 141 miles and a 
capital of £581,648 had been sanctioned, but had not 
been commenced. This was in a space of three years, so 
that it will be seen that the Act was a great boon. But 
the boon was not without its drawbacks, owing to the 
regulations issued by the Privy Council as to the method 
under which the Act was to be administered, and so, 
whilst it has proved a blessing in one way, it has been 
one of the principal causes of the present impoverished 
condition of Irish railways. The procedure was cum- 
brous, and the extent of the interests that the Privy 
Council determined were to be satisfied, and the number 
of officials whose approval had to be secured was so great, 
that splendid schemes could readily be wrecked, and 
often were. Then, strangely enough, it was laid down 
that existing railway companies were not to get any 
benefits under the new Act. They could not promote 
such lines, nor even could they work them, and conse- 
quently there was a great increase in the number of 
small companies, and herein lies one of the difficulties of 
the situation—a difficulty that is not so great as it was at 
one time. A second objection lay in the fact that the 
Privy Council practically laid down that all lines were to 
be constructed of narrow gauge. The authorities said 
that if any line were constructed to standard gauge they 
would only advance sufficient money to pay for a narrow 
gauge line, and the constructing company must find 
the remainder. Up to the time of this Act of 1883 
there were 109 miles of narrow—3ft.—gauge, and 2400 
miles of standard—5ft. 3in.—gauge in Ireland. Now there 
are 484 miles of narrow and 2777 of standard. The 
Ballymena and Larne was the first narrow-gauge line in 
Ireland. The branch of 16 miles to Letterkenny was 
partly made of standard gauge, but was reconstructed and 
completed in narrow gauge, and the Lough Swilly Com- 
pany, which was to work the Letterkenny extension, 
converted its line of 15 miles from standard to narrow 
gauge to suit. The Donegal line was made narrow gauge 
at a saving, it is estimated, of £700 per mile. These lines 
are mentioned now because of subsequent events. The 
Ballymena and Larne was later on merged into the 
Belfast and Northern Counties, whose line, except the 
Ballymena and Larne and the Parkmore branches—25 
and 14 miles respectively—is standard gauge, 5ft. 3in. The 
traffic from England and Scotland tc Ballymena, Cole- 
raine, Portrush, and Londonderry, and vice versd, vid 
Stranraer and Larne, including mails, is very valuable, 
and between England and Londonderry is competitive 
with the Holyhead and Great Northern (of Ireland) 
route. But it all has to be changed at Ballymena from 
the narrow to the broad-gauge vehicles. The Northern 
Counties, as is well known, has since been purchased by 
the Midland of England, which have, jointly with the 
Great Northern of Ireland—another standard gauge 
line—just obtained powers for the acquisition of the 
Donegal Railway, another wholly narrow-gauge line. 
It will now probably be only a question of time 
before one or both of these companies—the Midland 
and Great Northern—will seek to obtain the London- 
derry and Lough Swilly, and then they will hold 
the whole of the railways in the north of Ireland with one 
exception—the Belfast and County Down, which may be 
regarded as in the Great Northern sphere of influence ; 
but of this more anon. Such a combination would, no 
doubt, lead to one of the present evils of independent 
companies being removed, and that is the provision of 
three separate stations in Londonderry. 

In these examples may be seen the disadvantages of a 
mixed gauge. The Privy Council, when laying down the 
conditions for working the Act of 1883, did so, no doubt, 
with the best intentions, probably thinking that a narrow 
gauge line would be the cheaper to construct. To build 
a line on standard gauge necessitates an increased width 
for formation, wider under and over-bridges, wider 
tunnels, and curves at a greater radius. But against it 
are to be set the disadvantages of transhipping. No 
narrow gauge wagons nor engines being required, there 
will be less rolling stock necessary, with a more 
economical use of them. Also as special lines are 
required for stabling narrow gauge stock, less accom- 
modation is needful and no special platforms. Further, 
there is a saving in the third rail required for mixed 





track. Here, thén, will be noticed the third evil of the 
Act of 1883. 

In passing to the work of the Allport Commission, it 
may first be observed that the House of Commons Com- 
mittee on Railway Rates and Fares stated in their 
report: “We recommend that the amalgamation of Irish 
railways be promoted in every way, including, if neces- 
sary, direct parliamentary action.” The Allport Commis- 
sion reported in January, 1888, and they stated that in 
Treland there was one mile of railway to every 12 square 
miles of area, and for every 1800 inhabitants, which com- 
pared with one mile to every ten square miles of area in 
Scotland, and for every 1200 inhabitants; that for the pre- 
vious twenty years the total mileage had only increased 
36 miles per annum; and that the Government had 
advanced up to then for railways the sum of four millions, 
of which three millions had been repaid. This sum was 
irrespective of the amounts advanced by the counties and 
baronies. The Commission reported that public opinion 
was favourable to the nationalisation or State control of 
railways, but the official, or what would be better 
described as the practical, opinion was against it. The 
latter favoured a cheap and expeditious machinery for 
securing attention to complaints, whereby they should be 
fully and impartially investigated, and where the railway 
companies would have an opportunity of sustaining their 
charges and entering their defence. Such a tribunal, it 
was suggested, should be easy of access to traders, and 
be empowered to secure redress where a genuine griev- 
ance was substantiated. The Commission did not approve 
of the State taking over the Irish railways, but suggested 
that they should be placed under one centralisation, with 
an external controlling authority. In this authority 
would be vested not only the power for reviewing 
rates and fares, but for seeing that the public 
did not lose by the administration of all the 
railways being centred in one body, and thereby 
the touch on local interests being impaired. They 
were to be, it is assumed, clothed with the powers 
possessed by the Board of Trade for the inspection of 
new railways, &c.,and for holding inquiries into accidents. 
The Commission suggested that the controlling body 
should consist of four members, one from each province. 
These should be men of good standing, with, preferably, 
a commercial knowledge, who should not be required to 
devote the whole of their time to their duties, and who 
should be paid a salary, and be provided with suitable 
offices and clerical staff. There was also to be a fifth 
member, a nominee of the Government. The Allport 
Commission further recommended that amalgamation 
amongst the companies should be encouraged, but that 
in order to prevent such amalgamations leading to rates 
being increased, owing to competition being destroyed, 
the necessary Bills for such amalgamations should contain 
a schedule of the maximum rates. As to the figures 
given by the committee of experts in 1868, the Allport 
Commission considered that the saving in administration 
charges, due to a central authority might be increased to 
£40,000 per annum, but as finances in Ireland were then 
—1888—in a better condition, the saving in interest, 
were all debenture capital placed on a uniform rate under 
Government guarantee, would be £55,000 per annum, 
and not £80,000; and they further pointed out that if the 
working expenses could be reduced to 50 per cent. of the 
receipts, as in Scotland, a sum of £140,000 could be saved 
yearly on Irish railways. 

However, nothing came of the Allport report, and 
nothing has since been done for Irish railways except the 
construction of what are known as the Balfour lines and 
the establishment of the Department of Agriculture and 
Technical Education. The circumstances that lead to the 
Balfour lines will be remembered. There are at present 
fifteen of these lines operating 305 miles. The Depart- 
ment of Agriculture, amongst its other duties, acts as 
intermediary between the public and the railways as to 
rates and fares, and acts in a similar capacity to the 
Board of Trade with British railways. 








UNDERGROUND TRAMWAYS FOR CHICAGO. 


THE city of Chicago, U.S.A., has already an ex- 
tensive mileage of elevated railways for city traffic, 
and has also a deep-level system of tunnels for 
goods, mail and coal traffic on narrow-gauge lines. In 
order to relieve the congestion of street traffic, it is now pro- 
posed to establish a system of subways or underground rail- 
ways for the tramcars in the business district of the city. A 
peculiar feature of the -proposed plan is that the lines 
are to be on two separate levels. The lines running north 
and south will have shallow subways from the south to the 
river, where an incline will connect with the existing tunnel, 
so that cars can be run directly across the city, while at 
present the cars from the north and south stop in the busi- 
ness district and then return. The city fronts on Lake 
Michigan, and there will be a continuous underground loop 
for the cars from the west, connecting with the existing 
tunnels under the river. Thus cars entering by one tunnel 
can pass around the business-district and return by the other 
tunnel. In order to avoid the hindrance to traffic due to 
level crossings, this loop will be at a lower level than the sub- 
ways of the north and south lines. There will be numerous 
stations on both routes, and, if necessary, inclines can be 
provided to enable cars to be run through between the west 
and north or between the west and south sections of the city. 
The city is perfectly flat, and the only gradients will be at 
the connecting inclines, and at the inclined approaches to the 
three river tunnels, the gradients of these latter being from 
6 to 10 per cent. The surface tramway lines will continue to 
use the numerous drawbridges over the river. 








A MOVEMENT has been set on foot by the Aelteste der 
Berliner Kaufmannschaft—originally the Chamber of Commerce of 
Berlin—aiming at a reduction of the world’s postage rate. It is 
confidently hoped that Germany will at no distant date bring 
forward the suggestion of a penny postage rate all over the world, 
and those in favour of this suggestion take the support of tfie 
United Kingdom for granted. 
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Fig. 1—CANTILEVER SUPPORTING ARMS 


POWER TRANSMISSION FROM NIAGARA. 


INDUSTRIAL centres of western and central New York are 

alert to new possibilities opening before them through the 

construction of a new power transmission iine from the 

Niagara border to the centre of the State. This transmission 

lire is being built by the. Niagara, Lockport and Ontario | 
Power Company, and when it is completed it will be among 

the greatest transmission lines yet built on the American | 
continent. It will extend“from the Canadian side of the | 
river at Niagara, across the*border, and down through the 

State to Syracuse, a distance of at least 162 miles. Of this 

length, four or five miles in Canada have been built by the 

Ontario Power Transmission Company, Limited, and at the 

border, three or four miles below the city of Niagara Falls, it 

meets the line of the Niagara, Lockport and Ontario Power 

Company, which company will distribute the Canadian power 

throughout western and central New York. 

In California there are transmission lines of considerable 
length, but none of them, so we understand, carries the 
amount of electric current which it is proposed to send over 
this new line. The cables of the Niagara line are of 
aluminium, each cable having nineteen No. 5 wires. These 
cables run from the distributing station of the Ontario Power 
Company straight north for about four miles, and there, at a 
point below the American point known as the Devil’s Hole, 
the transmission line crosses the Niagara River. From the 
distributing station to the crossing point, the cables are 
supported on steel towers, which are of tripartite type, tri- 
angular in form, and built up of wrought iron with 2-5in. 
piping for main supports. The piping is filled with cement, 
and at the base the towers are secured to concrete piers that 
extend 6ft. below the surface of the ground. The towers are 
55ft. high, and at a height of 49ft. they have an arm. They 
are placed approximately 550ft. apart, and the cables are 
strung at the corners of an equilateral triangle, one being at 
the apex of the tower, and the other two at the ends of the 
cross arm. The insulators weigh about 75lb. apiece, and 
stand 28in. high, having two petticoats and a hood, this 
latter being over 14in. in diameter. Between Niagara Falls 
and Lockport the right of way of the transmission line is 
300ft. wide, and between Lockport and Rochester it is 200ft. 
wide, while from Rochester to Syracuse it will be 100ft. 
wide. Temporarily the cables will follow the route of the 
West Shore between Rochester and Syracuse, and will be 
placed on wooden frames that areA-shaped. Of these frames 
there will about 2500, and on other portions of the line 
there will be about 1500 of the steel towers. The A-shaped 
frames will be about 49ft. high, and will be placed 220ft. 
apart, instead of 550ft., as in the case of the steel towers. 
From Lockport south to Depew there will be a branch trans- 
mission line extending to South Buffalo and the plant of the 
Lackawanna Steel Company, the right of way for this line 
being 200ft. wide, and the steel towers having four legs 
instead of three. At a distance of 10 or 12 miles east of 
Lockport the main line that will run to Rochester branches 
off, but the lines are reunited at a place called Mortimer, | 
south of Rochester. 

When the Niagara River is reached by the cables on the | 
Canadian side, they drop from the steel towers to cantilever 
arms that project out from the edge of the bank, and from | 
these arms pass to steel towers erected near the water’s | 
edge. At this point there are nine aluminium cables, and | 
from the towers at the water’s edge on the Canadian side 
they stretch for 600ft. across the river to similar towers | 
near the water’s edge on the New York side, just inside | 
the Gorge road lines. From these towers the cables pass 
upward to cantilever arms reaching out from the edge of the 
New York bank, and continue upward to poles and towers on 
top of the bank. Then they run eastward, mile after mile, 
through Sanborn to Lockport, where a big transformer | 
station is being erected. Continuing eastward, the line 
passes Gasport, Middleport, Medina, Albion, Holley, Spencer- 
port, and other places to Rochester, while off to the south of 
the transmission line is another row of towns that would be 
glad to be stirred by the influence of the Niagara current. 
Thus the transmission contemplated is the greatest yet 
undertaken in this country, and the results obtained will be 
of interest to electrical engineers the world over. In building | 
the line efforts were made to keep well outside of the village 
and city boundaries, and the strip of land occupied by the 
cables and frames of the line is like a narrow belt extending | 
half-way through the Empire State. Other transformer 
stations than that at Lockport are contemplated, and their 
sites selected, so that from this transmission line the current 
from Niagara may be sent to many places. 

The electric power to be sent over this line is to come frcm 


| 21ft., and the shaft diameter 2lin. 
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the power-house situated at the water’s edge in the gorge on 
the Canadian side of the river. This power-house is a con- 
crete building that stands right at the foot of the Horseshoe 
Fall, and its water supply comes from great forebays placed a 
mile above the Falls. The water runs through a steel flume 
that has an inside diameter of 18ft., and the outside of which 
has an envelope of concrete all about it to protect it, after 
which it was covered from sight in order that it might not 
mar the scenic beauty of Victoria Park, within the boun- 
daries of which the power development is made under an 
agreement with the Park commissioners and ratified by the 
Ontario authorities. This steel flume referred to delivers its 
water at the rate of 3900 cubic feet a second at the top of the 
high bank. The generators are operated by twin turbines 
mounted on a horizontal shaft. The three generators now in 
place have an individual capacity of 10,000 electrical horse- 
power, while a fourth generator now being installed is rated 
at a slightly larger capacity, the machines being rated to 
deliver three-phase current, 25 cycles, at a voltage of 12,000 
when making 187 revolutions per minute. Each generator 
and its connected turbines occupy a floor space of about 20ft. 
by 50ft. 
82 tons, while the total weight of each generator is over 








290 tons, the external diameter of the armature be'ng over 
The current generated 


| passes over cables by way of a tunnel to the distributing 


station on top of the bluff to the rear of Victoria Park, the 
agreement between the power company and the Park com- 


| missioners being that all of the power developed must be 


taken outside of the park limits for use and application. The 
transformer or distributing station will be equipped with 
transformers of a capacity to perform the work necessary in 
connection with their relation to the transmission line. 

The intake works of the Ontario Power Company are 
probably the most elaborate yet constructed at Canadian 
Niagara, and in their construction great care was displayed 
to make them serviceable in the face of the enormous runs of 
ice that come down from Lake Erie, and to the annoyance of 


| which the Canadian side of the river, because of the suction 


and lower level of the Horseshoe Fall, is especially subjected. 
The forebays are built right on the former bed of the river, 
the waters of which were temporarily diverted by a large 
wing dam during the construction period. The outer fore- 
bay is a long, tapering creation, which has a submerged wall 
at the river side, and at the lower end is the main screen 
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The revolving part of each generator weighs over 











—= 


NIAGARA 


CABLES CROSSING THE GORGE 


at the lower end of which is the gate-house, where the steel 
flume’ receives its supply of water through electrically. 
operated Stoney head-gates. The company intends to build 
two more of the big steel flumes, and the three combined 
will convey nearly 12,000 cubic feet of water per second to 
the top of the cliff over the power-house, from which point 
twenty-two penstocks will carry it to the wheels. 

It is upon the success of thisdevelopment that the great new 
Niagara aluminium transmission line will depend for the work 
it will be able to accomplish and the service it will be able to 
give to the territory through which the transmission line will 
pass. Considering that the development of the power of the 
Falls of Niagara was first begun on the New York State side 
of the river, and that 100,000 electrical horse-power had been 
developed before ground was broken on the Canadian side, 
there is some novelty in the thought that such a vast section 
of western and central New York is to be dependent upon 
this foreign development for its supply of power from 
Niagara. As compared with the rush and tumult of the 
river, the nine aluminium cables that swing over the stream 
from shore to shore seem slender indeed. They are like nine 
white threads. No other transmission line across the 
Niagara gorge swings unsupported like this; but there is a 


| display of confidence in the strength of the white metal made 











in the works almost within sight of the point where they 
stretch over the waves and current. 

Our engravings show in Fig. 1 the cantilever arms sup- 
porting the cables at the top of the cliff; in Fig. 2 the cables 
crossing the gorge; and in Figs. 3 and 4 two views of the 
transmission line. 








CLEANSING OF GLASGOW,—In the collection and disposal of refuse 
at Glasgow, steady progress has been made in the work of abolish- 
ing ashpits and introducing portable bins. Since this system was 
authorised in 1901, 2706 ashpits have been abolished and 23,663 
portable bins substituted. The material dealt with during the 
past year amounted to 381,978 tons, of which 129,192 tons were 
disposed of to farmersas manure, while 95,274 tons were cremated. 
The output of clinker from the destructors real sed £2176, an 
increase of £483 over the previous year, principally owing to the 
large quantities used in the formation of bacteria beds'in connec- 
tion with the sewage purification works; tins and galvanised iron 
realised £224, waste paper £609, and bottles £28, The total 
revenue derived from these sources amounted to £3661 1s. 9c., an 
increase of over £500 as compared with the previous year. The 
cost of collecting and removing refuse amounted on the average to 
2s. 11-47d. per ton, while the disposal of refuse cost 1s. 3°36d. 
The average cost of collecting and removing street sweepings was 
7s. 2-07d. per ton. The total quantity of material collected and 
removed in street and clese sweepings was 106,183 tons, a daily 


house, through which the waters pass to the inner forebay. | average of 343-63 tons, and an inerease over last year of 3699 tons. 
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AT BARGOED COLLIERY 


LONDON, ENGINEERS 


WATER-SOFTENING PLANT 


THE KENNICOTT WATER-SOFTENER CO., 

















saturated solution of lime water is prepared. In it there is a 

central vertical shaft, which carries a rotating mixing pot at 
the top and an agitator at the bottom. There is a cone between 
the outer shell and the saturator, the function of which is 
gradually to reduce the downward velocity of the mixture of 
raw water and reagents, thereby enabling the precipitate 
more readily to settle on the floor of the apparatus, from 
which it is removed by a system of sludge pipes. The 
precipitate is allowed ample time to settle before the softened 


A WATER-SOFTENER AT A COLLIERY. 


A WATER-SOFTENER of large size has recently been erected 
by the Kennicott Water-softener Company, of 29, Great 
St. Helen’s, E.C., at the Bargoed collieries of the Powell 
Duffryn Steam Coal Company. It is shown in the accom- 
panying illustrations. The machine has a normal capacity 
of 10,000 gallons of water an hour. The water to be dealt 
with in this instance was not very hard, but it contained a 
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DETAILS OF UPPER WORKS 


Fig. 1— 


water passes through the filter. By this method the work of 
the filter is reduced to a minimum. 

Perforated baffle plates are situated between the cone and 
the outer shell. These are said materially to assist the 
removal of the finer particles of precipitate of the treated 
water. Above these plates there is a wood filter for removing 
the last traces of the precipitate from the water. It will be 

| noticed that the water has very nearly returned to the top of 
the machine, from whence it is taken, having lost only about 
a foot of head. This is an important feature, and it is 
said to render re-pumping in most cases unnecessary. 

The upper works, which are illustrated above and in Fig. 1, 
are supported on the top of the main tank by rolled steel 
joists. They consist of a water wheel and ‘shafting for 
driving the lift wheel, an agitator in the lime saturator, 
two tanks for the soda solution, a tank in which the lime 
is slaked before being run down into the saturator : 
the ‘‘ lift-pipe ’’ apparatus, and the hoisting gear, by means 

| of which the re-agents are lifted to the top of the machine. 
The inlet pipe, through which the water to be treated enters 
the machine, passes up the main tank into the hard-water 
box on the upper works. By passing the inlet pipe through 
the main tank, the water in the pipe is protected from the 
effects of frost. The hard-water box is placed immediately 
above the water wheel. The water issuing from the box falls 
on to this wheel, and so doing, causes it to revolve. The 
| water wheel in its turn drives the agitator, and, when neces- 
sary, the hoisting gear. The hard water then flows into the 
mixing pot, where it is mixed with the lime and soda 
solutions. Chemical reaction at once takes place, and the 
water containing the precipitate flows over the sides of the 
saturator into the cone downtake, where the settling pre- 
| viously referred to takes place. 

The partially clarified water then passes upwards through 
the baffle plates and filter, emerging in its treated condition, 
above the filter plates. One of the most important devices on 
the machine is that which regulates the flow of the chemical 
solutions into the mixing chamber for action upon the hard 
water. These are fed into the raw water at a rate depending 
upon the flow of hard water into the apparatus. 

As the hard water which flows over the water wheel passes 
through a slot in the tank which contains it, the velocity of 
| flow, and hence the quantity of water, depends upon the 


considerable quantity of suspended matter. It was therefore 
not only necessary to soften the water, but also to clarify it. 

The actual principle employed im this system does not 
differ from most of the other softeners of this type. But in 
the actual machine itself there are many special features of 
importance. The more important of these include an internal 
lime saturator, a cone downtake for the partially-softened 
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Fig. 2— SECTION OF SOFTENER 


water, and a special lift-pipe regulator for proportioning the 
quantities of lime and soda. The machine consists of a steel 
cylindrical shell. The plates are gin. thickness at the bottom 
and jin, towards the top. Inside this shell there is a con- 
centric cylinder _— extends to the floor of the outside shell, 






| 
| the flow of solution from the lower tank is also increased by 


the rising of the float and the resultant dropping of a slotted 
| pipe and increase of flow through it. A constant head is 
maintained in the lift pipe boxes by means of a float valve 
for the soda and an overflow for the soft water. 

Softened water is used for making the lime solution in the 
saturator. This is done to prevent the precipitation of scale 
forming impurities in the lime saturator tank in the 
quantities which would occur if untreated water was used. 
The soft water is lifted and deposited into the saturator in an 
ingenious manner. There is a scoop wheel with four arms 
fastened on to a hollow shaft. The fourarmsare hollow and 
curyed, and open at the ends. As they dip into the water the 
latter flows towards the centre of the wheel and through the 
hollow shaft into the saturator. The scoop wheel is driven 
by chain gearing from the shaft of the water wheel. 








H.M.S. NATAL. 


THE armoured cruiser Natal, the latest of a long succession 
of warships for the British Navy, constructed by Vickers, 
Sons and Maxim, Limited, has just completed her contract 
trials with most satisfactory results. The speed has been 
exceeded by fully one nautical mile per hour, the rate main- 
tained on the eight hours’ trial being 23-344 knots, while 
the steaming results indicated a high degree of mechanical 
efficiency. Of the vessel under steam we give engravings on 
page 196, and of the machinery a view in our two-page Sup- 
plement. The Natal belongs to the Duke of Edinburgh class, 
with a length of 480ft. between perpendiculars, and a beam 
of 73ft. 6in.; she displaces 13,550 tons when loaded to a mean 
draught of 27ft. There is bunker capacity for carrying 2000 
tons of coal, and, in addition to this, provision is made for 
the stowage of a large quantity of oil fuel in the double 
bottom, so that, especially in view of the full economy 
obtained on trial, the vessel has a wide radius of action. 

The broadside armour is 6in. thick over the full length of 
the machinery compartment, and at each end there is an 
armoured bulkhead extended across the ship, forming a com- 
plete armoured citadel. The side armour forward of this 
citadel is reduced in thickness to 4in. and aft to 3in., so that 
the broadside is protected for the whole of its length, the 
depth for the greater part being from 5ft. 3in. below the water 
line to the upper deck level. The upper deck is protected by 
lin. plating in the central part of the ship, while befcre and 
abaft the bulkheads the main deck is made of this thickness 
for the further protection of the ends of the ship. The lower 
deck throughout is of ?in. thickness, and the sides are sloped 
downwards to the shelf on which the side armour is built. 
The thickness of this deck plating is increased very consider- 
ably where it forms the crown of the steering compartments. 
Additional protection is also afforded to the cylinders of the 
main engines by heavy casings for the whole length of the 
engine-room, and extending in depth from the lower to the 
main deck. 

There are six guns of 9°2in. calibre and four of 7-5in. 
calibre, all mounted singly. One of the large guns is on a 
high upper forecastle, with two guns of the same size on the 
upper deck, one on each side. Three guns of corresponding 
calibre are similarly placed aft, but all on the upper deck. 
The 7-5in. guns are on the upper deck amidships. — It will be 
noted that, as in all the ships designed by Sir Philip Watts, 
none of the guns are on a lower level than the upper 
deck. All the guns are in barbettes, with heavy armoured 
shields, the thickness of the barbette and shields being 6in. 
The conning tower, which is of 10in. armour, is built on the 
shelter deck forward, with a communication tube of 3in. 
forged steel for the leads of the various pipes, wires, &c. 

The vessel is fitted with the latest British Admiralty 
improvements, including wireless telegraphy, fire contro), 
electric firing for the various guns, range-finders, &c., and 
eight search-light projectors. There is accommodation for a 
complement of 738 officers and men. 

The propelling machinery was designed to develop 23, 4 
indicated horse-power, with the engines running at 13: 
revolutions per minute, with a steam pressure at the ellen 
of 210 lb. per square inch, and at the engines of about 205 1b. 
per square inch. At the full-power trial the engines, running 
at 137 revolutions per minute, developed 23 592 indicated 
horse-power, which it will be noted is a very close realisation 
of the anticipated result. The machinery generally is similar 
to the five other vessels of the same class, having been made 
from gauges, jigs, and templates to ensure interchangeability. 
There are two sets of fourcrank triple-expansion engines, 
balanced on the Yarrow, &chlick, and Tweedy system, and 
arranged in separate water-tight compartments. Each set 
has one high, one intermediate, and two low-pressure 
cylinders. The diameters of the cylinders are respectively, 
high-pressure 433in., intermediate-pressure ‘69in., and each 
low-pressure cylinder 77in., with a stroke of 42in. 

Double excentric link motion is fitted for working the 
steam distribution valves. There is one piston valve for each 
high-pressure cylinder, two for each intermediate cylinder, 
and a treble ported flat valve is fitted to each of the low- 
pressure cylinders. All the cylinders are fitted with liners, 
and all are steam jacketed. The high-pressure and inter- 
mediate-pressure liners are of solid forged steel, those for the 
low-pressure cylinders are of cast iron. The cylinders are 
independent castings, with wrought steel columns forming 
the supports at the front, and cast iron A framing at the 
back. The crank shaft for each engine is in four inter- 
changeable pieces, the diameter being 18}in. with a 94in. 
diameter hole. The propeller shaft is increased to 234in. 
diameter. The propellers are of the three-bladed type, the 
diameter being 16ft. 6in.; the blades and the boss are of 
Stone’s bronze. The propellers are arranged to work out- 
wards when going ahead, and the starting platforms are in 
the wings of the ship. The cylinder covers and pistons are 
of cast steel, the pistons being of the usual conical form fitted 
with Ramsbottom rings of the restricted type in the case of 
the high-pressure and intermediate- -pressure cylinders, and 
with a broad cast iron ring with springs in the low-pressure 
cylinder. 

There are four condensers, two for each engine, placed in 
the wings of the ship; they are of cast gun- -metal, and the 
total cooling surface is about 28,000 square feet. They are so 
arranged that either condenser in each engine-room may do 
the work required while the other is being overhauled. The 
main circulating pumps are of the centrifugal type, four in 
number, placed two in each engine-room, with impellers 48in. 
diameter ; each pump is capable of delivering from the bilge 
1400 tons of water per hour. The main inlet valve is 2lin. 
diameter, and the bilge injection 15in. diameter. 

There are two complete sets of distilling machinery, con- 








as shown in Fig. 2. It is in this inner cylinder that the | ‘‘ head’ in the tank. . As the ‘‘ head” in the tank increases, 





sisting of four evaporators, and two distilling condensers. 
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The total capacity of the evaporators is about 240 tons per 
day, and the total capacity of the distillers 60 tons per day. 
The evaporators are arranged to take the exhaust steam from 
the auxiliary engines at 251b. pressure. Four fire and bilge 
pumps are fitted, two in each engine-room, each capable of 
delivering 120 tons per hour. The air pumps are driven by 
independent engines, and consist of four twin-pumps, two in 
each engine-room, arranged to draw from the condensers, 
and discharge through grease extractors into the feed tanks. 
For ee the engine-rooms six motor-driven ‘‘ Sirocco’”’ 
fans, 25in, in diameter, are fitted. 

The steam installation is a combination of cylindrical and 
water-tube boilers working under the closed stokehold system 
of forced draught. There are six cylindrical boilers placed in 
the boiler-room immediately forward of the engines. They 
are 13ft. 6in. in diameter by 9ft. Tin. long, and have a total 
heating surface of 11,310 square feet and a total grate surface 
of 327 square ieet. Each boiler has three Deighton’s fur- 
naces, 3ft. 3in. diameter, with fire-bars 5ft. 9in. long. The 
boiler tubes are 2gin. in external diameter. The water-tube 
boilers are of the Yarrow large tube type, nineteen in number, 
placed in the three forward boiler-rooms. The total heating 
surface in these boilers is 55,534 square feet and the total 
grate surface 971 square feet. Each boiler has a steel drum 
4ft. 2in. in diameter, 888 generating tubes, 1fin. in external 
diameter by 5/32in. thick. The water pockets are of the 
form usually fitted in the Yarrow boiler, and, in addition to 
the generating tubes, are connected to the steam drum by 
four down-comers 4in. in internal diameter. The boiler 
castings are zinced by the hot process, and are fitted with the 
usual sight doors, lagging, &c. There are four funnels 
9ft. Gin. diameter over casings, the height from fire-grate 
being 75ft. The boilers are arranged to burn oil fuel, as well 
as coal, a complete installation of pumps, heaters, filters, &c., 
being fitted for this purpose. 

Each boiler-room is fitted with separate main and auxiliary 
feed pumps, either of which is capable of feeding the boilers 
in its own compartment when working at full power. The 
three forward boiler-rooms are fitted with See’s ash ejectors, 
the water supply to which is delivered by two duplex pumps. 
The aft boiler-room is fitted with an ash tube of extra large 
diameter, and a motor-driven ash hoist. Each boiler-room is 
provided with the necessary soot-cleaning valves for com- 
pressed air at a pressure of 50 lb. per square inch, which is 
supplied by a three-cylinder air-compressing engine. Forced 
draught is supplied by eighteen ‘‘ Sirocco”’ fans 35in. diameter 
driven by electric motors. 

The trials consisted of a thirty hours’ run at one-fifth of 
the total power, a test of similar duration at 70 per cent. of 
the full power, and an eight hours’ trial at full power, and 
on each of these the vessel had a mean draught of 27ft., and 
the following table sets out the results obtained :— 

30hours 30hours 8 hours 

Nature of trial. 
165 

. 26-45 

83 
2452 
2461 
4913 


at at a 
4700 T.H.P. 15,7601.H.P. 235001 H.P. 
188-9... 


Steam pressure in boiler (Ib.) 195 
Vacuum in condenser (inches) .. 
Revolutions per minute... Pe 
Indicated horse-power, starboard .. 
port 
= ‘ total i 
Coal consumption per indicated 
horse-power perhour(lb.) .. .. 2-03 2-01 

Speed on trial (knots) .. ee 23-344 

The contract required that on the eight hours’ trial the 
power developed should be 23,500 indicated horse-power, so 
that the result is practically identical with the anticipations 
of the power aimed at in the designing of the machinery. 
Owing to the high efficiency of the propellers and to the 
minimum of friction in the machinery, the speed realised 
for this power was 23-344 knots, as compared with 22°33 
knots anticipated in the design. 

The vessel was also put successfully through a large num- 
ber of starting, stopping, circling, and other manceuvring 
trials, and will now be completed for commission at the Naval 
Construction Works at Barrow-in-Furness of her builders, 
Vickers, Sons and Maxim, Limited. 


27 
136-9 
11,815 
11,777 


23,592 
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THE DEVELOPMENT OF BLAST-FURNACE 
BLOWING ENGINES.* 
By Mr. Davip E. RoBeErtTs. 
In the early days of machines for blowing air, hollow reeds, 
bamboos, the trompe, and other primitive means had their 
important uses. In tracing, however, a brief history of the 
development of such machines, probably the goat skin will make 
the be°+ -+-rting point. Among eastern nations ages ago the goat 
skin, inflated by hand and compressed by the feet, was used for 
blowing purposes, and in the more backward districts it is still to 
be found. The addition of two boards made a distinct improve- 
ment, and brought about the bellows. This must be looked upon 
as the first really practical form of blowing machine; and, driven 
by a water wheel, fitted with an inlet and outlet valve—as shown 
n Fig. 1—it was used in the early days of blast furnaces. 


- 


Early Piston Blowing-maachine. 


In actual operation its leather sides would be subject to con- 
tinual repair, and possibly that trouble brought about the next 
step in advance—shown in Fig. 2—in which the bottom board of 
the bellows is made to work as a piston still carrying the inlet 
valve. 

In this early type both the piston and the inverted tub were 
made square and of timber, the latter being built up of staves. 
This is really only a very small step from the bellows, and follow- 
ing upon it came the idea of making the piston operative on the 
down stroke, and consequently the closing of the bottom end 
of the tub, and the removal of the inlet valve to the cover. A 
little later the piston and tub were made of cast iron and 
cylindrical, and to this latter stage of development the blow- 
ing machine had reached towards the end of the eighteenth 
century. 

It was recognised as early as the year 1850, by Mr. Archibald 
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Slate, that to enable a blowing engine to run at a fairly high speed 
without serious shocks the valves had to be positively pets icy 
opened, and closed at the exact instant necessary. Mr. Slate first 
of all experimented with an ordinary plain slide valve, and 
achieved considerable success, running his engine at a piston 
speed of 600ft. a minute without shock. The serious amount of 
friction, however, between the valve and its face led him to con- 
sider another type. He conceived the idea of constructing a 
cylinder having an annular valve embracing the cylinder like a 
sleeve, and sliding upon it. It was operated through special gear- 
ing from excentrics upon the engine crank shaft. This arrange- 
ment he patented, and in 1853 several engines were built upon 
this design. 

The Kennedy Reynolds gear is shown in Fig. 3. 


The outlet or Reynolds valve is cup-shaped, 


centre of the — 
It is positively closed by an 


of thin steel plate, and is floating. 
internal plunger, but is free to open automatically, 


Fw. 3. 
Blowing Cylinder fitted with Kennedy Reynolds Valve-Gear. 





valve is somewhat objectionable, and will allow some leakage, cause 
rubbing friction, and it necessitates the use of two piston-rods. 

Fig. 4 shows the Riedler valve, as used in compressors. The 
inlet and outlet valves are large in diameter, have narrow beats, 
and the minimum of air friction. ‘their operating mechanism gives 
splendid control, and is capable of easy adjustment. 

Fig. 5 shows the Southwark valve. It is composed of gridiron 
shaped slides, which move upon the top and bottom covers. They 
are so designed that there is little rubbing friction because the 
valve is slightly lifted from its seat by the air at the instant of 
moving. ‘The clearance space too is reduced toa minimum. The 
valve gives a large opening with small travel. 

The Slick valve gear, as described to the author, is applied to 
horizontal engines, and is peculiar from the fact that the air 
cylinder itself is given a certain amount of reciprocating motion. 
The cylinder heads are stationary, and are bolted securely to the 
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engine bedding, and they embrace with a working fit the barrel | 


portion of the air cylinder. 


This latter has, near each end of it, | 


an annular port which is the inlet for the air, and this port is | 
covered and uncovered as the barrel moves into and out of the | 


cylinder heads. The outlet valves are merely spring-loaded discs 
arranged upon the two stationary heads. The advantage claimed 
for this cylinder is that it can be effectively filled with free air 


Fie. 4.—Riedler Vaires 
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when running at excessive speeds. In some engines the air on its 
way to the cylinder coming into contact with the heated surfaces 
of the inlet valve and port is thereby expanded, and the above 
difficulty results at high speeds, and is slightly intensified with 
valves which split up the flow into a number of small streams. In 
the case of the Slick valve this failing certainly is reduced to a 
minimum, for the air has only to find its way through a port the 
length of which is but the thickness of a working barrel, and 
which is exposed around its circumference to the cooling action of 
the atmosphere. The disadvantage of this engine appears to be 
the large amount of power that must necessarily be required to 
give motion to the working barrel. 

While for the higher pressures and speeds some one of the 
positive valve movements described above may be necessary, yet 
for the lower pressures of, say, 8 lb. or 10 Ib. it is quite open to 
argument whether automatic valves are not almost equally 
effective. 

Positive valves discount some of their advantages by their cost 
and upkeep, their complication and danger of breakdown, the 
accurate adjustment necessary, and the power required to drive 
them. There are many excellent examples of engines giving high 
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efficiency and fair speeds, using automatic valves as stil] built b 
some of our best English makers. It has been authoritatiy , 
stated ‘‘ that cards from blowing cylinders show that makers y 
=v, approaching theoretical perfection in their construction,” 
While this is to an extent true, it does not necessarily result th + 
because compression follows the isothermal line, the cylinder @ 
doing excellent work. This will sometimes be found upon investi 
gation to be due to the fact that the cylinder has not car 
properly filled with air, or may result from leakage during po 
pression, In that way an excellent looking card may be some 
times misleading. With regard to the general arrangement of the 
cylinders, framings, &c., of blowing engines, while, as pointed 


| out, the earliest stage was probably some system of tub connected 
The inlet or | 
Kennedy valve is a hollow cast iron tube passing through the | 


Fic, 5.—Southwark Valve. 
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to a water wheel, considerable influence was exerted upon this, as 
upon all other designs of engines, by the perfecting of the steam 
engine by Watt in the latter end of the eighteenth century. 

The first practical design of steam blowing engine was of the 
beam type, and that particular type has done good service ever 
since, and to-day will be found in some of our older works still 
usefully employed. A good example is still to be seen working 
at Dowlais. This engine, it may be said, has a blowing cylinder 
12ft. diameter by 12ft. stroke. It has been engaged partly in 
blowing a furnace that has been at work regularly and without 
intermission for the last twenty-six years, and is still working. 
The furnace has made up to the present well over three-quarters 
of a million tons of pig iron upon its existing lining. Another 
interesting blowing engine, or, rather, combination of blowing 
engines, existed at Dowlais until a few years ago. This was a 
triple-expansion arrangement, and Fig. 6 is produced from the old 
drawings of it. It was put to work about seventy-six years ago, 
and was probably an example of working expansively in separate 
cylinders which ante-dated by some years the general introduction 
of the system. Although the beam type of engine was justly 


Fic. 6.—Old Dowlais Blowing engine, about 1830. 
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popular for many years, yet as the demands for higher air 
pressures and greater speeds arose, there was a tendency to more 
directness of design than was obtainable through the medium of a 
beam, and although engines of many varieties have been built, in 
the process of time the steeple type has been evolved, and has 
become almost a standard. bne recent well-known modification, 
to give a shorter and sturdier engine and thus prevent vibration 
at high speeds, is what is called the quarter-crank system. 

Two other developments of recent times are the blast-furnace 
gas-blowing engine and the turbo-blower. Without doubt, some- 
thing like four times the actual work can Le got out of furnace gas 
when used through a gas engine as compared with the ordinary 
method of using it, namely, under boilers ; and in the future the 
gas engine should have no real competitor for blast-furnace blow- 
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The upkeep of gas engines in this country is, however, at 
avy, repairs costly, and lubrication excessive, the run- 
f water-cooling and gas-cleaning plant high, as also is 
Gas cleaning has always been one of the standing 
It can, however, now be effec- 
tually done by rotary washers, of which there are several good 
designs in use that reduce the quantity of dust to a negligible 
amount, It is estimated that by using gas direct in blowing 
engines about 30 per cent. of the total gas given off the furnace 
will be available outside the plant itself, and where the gas is 
marketable it should form a valuable asset. Upon a modern 
plant making 2000 tons a week the spare power should amount to 
about 1000 horse-power continuously. Irrespective of the troubles 
mentioned earlier, this saving will probably bring the gas engine 
into general use for blowing purposes in the future. The turbine, 
thouzh not so economical as the gas engine, and, due to the eddy- 
ing etfects of steam, no more economical than a high-class steam 
engine, nevertheless, has many advantages. Its first cost is less 
than for a reciprocating engine of equivalent power. It takes 
yery little room, and the outlay upon house and foundation is 
small. A point of value in the turbine, and one perhaps not 
venerally recognised and appreciated, is the absolute steadiness of 
the flow of air. This is an important point, and some furnace 
managers attribute to it considerable improvement in the work- 
ing of their furnaces. From the earliest times steadiness of the 
air has been aimed at by the use of large mains, reservoirs. loaded 
pistons, water regulators, Xc., but it is only perfectly obtained in 
the turbine blower. The running cost is very slight, there is 
practically no friction, and a very small oil bill, and the oil that is 
used need not be chosen with that care which is necessary with 
oil to be put into the cylinders of an ordinary engine. There is 
also the advantage of an oilless exhaust for condensing. 

With regard to steam economy, in ordinary engines live steam 
is continually thrown against surfaces just cooled by the exhaust, 
and in older engines, with ports common to both inlet and outlet, 
the resulting loss is intensified. In turbines the steam is brought 
into contact with metal approximately the same temperature as 
itself. Then, again, there is a certain amount of leakage always 
taking place past the working valves of a steam engine, which 
amount has been recently set down as somewhat excessive. Losses 
that have in past years been attributed to condensation are now 
stated by experimenters to be largely due to leakage past the 
cylinder valves. The only leakage that can take place in the 
turbine is that going on past the blades, 

It is not easy to state or even suggest general rules for the 
choice of a blast-furnace blowing engine. Sets of conditions can 
be found to which the ordinary steam reciprocating blowing engine 
is best suited, and this is also true with regard to the gas engine 
and the turbine. If the surplus gas from any given plant is in 
great demand, and can be used effectively on the spot, then gas 
engines have a great claim to consideration. On the other hand, 
there is probably no special advantage to be gained if this surplus 
gas cannot be so dealt with, although there are cases where the 
surplus gas is beneficially used for generation of electric power, 
the sale of which is a set-off to the working cost of the furnaces. 
It is hardly, under any circumstances, wise to apply gas engines to 
an isolated furnace, unless the expense of a gasometer and pro- 
ducers is permitted. For augmenting the blowing power of an 
existing plant the turbine will be found well suited, and in many 
instances it can be applied without need of any further accon.mo- 
dation than the spare room frequently to be found inside many 
existing engine-houses, The turbine in combination with ordinary 
reciprocating steam engines provides a system both safe and satis- 
factory, and one that is in many ways ideal; for if there is one 
weak feature in the turbine it is that of not being quite a 
‘positive’ blower, and there is also a slight falling away in 
voluine and efficiency when the pressure increases above the 
normal, as results from a standing furnace. 

A point about blowing engines, which possibly does not receive 
the attention it should, is the correct ratio between the areas of 
the steam and blowing cylinders, 
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NAVAL ENGINEER APPOINTMENTS. 





Tue following appointments have been made at the 
Admiralty :— 

Engineer Commander.—W. Wright, to the Proserpine, on 
recommissioning ; J. G. Stevens, to the Egmont, additional for 
torpedo store; W. H. 8. Moysey, to the Spcedwell, on commis- 
sioning ; and A, R, Rolle, to the Europa. 

Engineer Lieutenants.—-Ivor E, 8. Roberts, to the President 
additional, for service in the Controller's Department; J. E. 
Haves, to the Pandora, on recommissioning ; C. L. J. Risch, to 
the Proserpine, additional, and on recommissioning ; W. Rowe, to 
the Racer, additional, for Osborne College: A. O. Wood, to the 
Bulwark ; W. H. 8. Moysey, to the Speedwell ; W. W. Bills has 
been advanced to the Senior List ; E. F. Baker, to the Argyll, as 
acting interpreter in German ; J. B. Hewitt, to the Adventure. 

Engineer Cadets.—-W. H. F. Hudson, E. Williamson, F. G. 
Brown, V. D. Nops, A. C. Wippell, C. H. J. Purkis, R. C. Boddie, 
A. G. Parry, J. D. Sturrock, E. McKeever Phillips, W. A. Carlisle, 
C. B, Evington, R. H. M. Bury, V. A. Foreman, L. Thackara, 
T. Spalding, R. M. Jones, W. V. Lennaway, P. King, W. G. Rad- 
more, P, W. Allen, E. G. Sanders, and F. H. Pratt, appointed to 
be Engineer Sub-lieutenants, and appointed to the Vivid. 








TRIAL OF A Motor Omnipus,—On Thursday, the 9th inst., a 
demonstration was given in Leeds by the Ryknield Motor Com- 
pany, Limited, of Burton-on-Trent, of the company’s latest 40-50 
horse-power motor omnibus. The vehicle was recently delivered 
to the Silsden Motor Omnibus Company, Limited, which placed it 
at the disposal of the makers for the purpose of the demonstration. 
A preliminary run took place in some of the heaviest traffic to be 
found in Leeds, and the ease of manipulation, the rapidity of 
acceleration, and the power of the brakes are said to have met with 
approval. After luncheon a more extended trip was made. The 
route taken was along the Headingley road to Otley, and the 
omnibus is said to have ascended the long rise with ease. Before 
reaching Otley the main road was left, and the steep Poole Bank 
was descended. Here all the brakes were tried separately, and each 
proved capable of holding the vehicle on the steepest part of the 
hill, The return journey was made by the Chevin Bank. This 
new omnibus is fitted with forced lubrication, which, it is claimed, 
entirely overcomes the objections caused by a smoky exhaust, 
because the amount.of oil being supplied can be accurately con- 
trolled, The firm has also patented a triangular underframe and 
spring drive, the object.of which is to keep the driving pinions in 
strict alignment with the gear rings on the road wheels, and so 
save the driving gear from all strains due to bad roads, thereby 
considerably reducing the noise caused by worn gears. A rather 
nove! feature is the introduction of aconductor’s brake. This con- 
sists of a screw-down brake acting direct on the road wheels, 
which is worked by a hand wheel on the rear platform. The 
engine is made at the firm’s works at Burton. The cylinders are 
5kin. bore by 6in. stroke, the power developed being 40 horse-power 
at 550 revolutions per minute. The frame is of pressed stecl, the 
side members being 6in. decp by 24in. wide. Hoffman ball bear- 
ings are fitted throughout, with the exception of the engine and 
road wheels, The latter have a form of ao which consists of 


a loose case-hardened steel bush revolving on the axle, and itself 
ravolving inside the usual phosphor bronze bush pressed into the 
— the wheel. This arrangement is said to give excellent 
results, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





UNEXPLAINED RAILWAY ACCIDENTS, 


Sir,—Mr. Stretton, at page 179 of your issue of 17th inst., com- 
plains that Mr. Riekie has not produced any evidence to support 
his views that “‘ high speed rather tends to preventderailments.” But 
has Mr, Stretton himself produced any in support of his own opinion 
to the contrary! Certainly his experiment ona stationary vehicle, 
as described at page 127, does not prove anything except that you 
can push a wagon off the rails sideways if you use enough force. 
The controversy between these two gentlemen shows how difficult 
it is to draw correct conclusions about complex phenomena from 
= observation alone, without the aid of a mathematical 
analysis of the forces involved. Both your correspondents have 

as I know from personak knowledge of one, and from perusal of 
the writings of the other—had life-long experience of railway 
working, yet from the observations which have come under their 
notice they have arrived at opinions fundamentally opposed to 
each other, ° 

Mr. Riekie has made a special study of the subject on which he 
writes, and has sent loose wheels and wagons running freely down 
a steep gradient and watched them spin safely round a sharp curve 
with the weight almost entirely on the outer rail, yet without 
derailment. He has fitted a platform below his inspection car- 
riage, and from it watched the play of the wheels as they passed 
round the tortuous curves of a mountain railway, and from these 
observations he concludes very rightly that a flange cannot mount, 
no matter what the speed may be, so long as the weight on the 
journal is sufficient to keep it from climbing up the side of the rail. 
Also that as high speed reduces the effect of the inner rail in 
forcing the leading flange to grind against the side of the outer 
rail, and at the same time increases the weight on the outer 
journal, it thus decreases the liability to mount. 

Mr. Stretton, who is also a specialist in railway accidents, main- 
tains, on the other hand, that mere speed alone can cause 
derailment, however perfect the track may be; and he supports 
his view by an experiment which shows that by side pressure alone 
a wheel can be caused to mount. But he has not recorded the 
amount of side pressure necessary ; let us, therefore, try to calcu- 
late it. 

In Fig. 1 let A be the point of contact between the rail and the 
flange at any moment, and let A B be the common tangent to the 








Fig.l! 


two surfaces at that point, and let 6° be the angle which this 
tangent makes with the vertical. Also let W be the weight on the 
wheel—including its own weight—and P the horizontal force pres- 
sing the flange against the rail. 
Then—see Fig. 2—the tangential force along the surface of con- 
tact is— 
T = Wceos 6 - Psin@ 
and the normal, pressure is— 
N = Wsin@ + P cos @ 
so the friction resisting up or down sliding of the flange will be— 
F=¢N =p Wsin@ + »P cos 0 
Now, if the wheel is stationary, the friction will oppose its rising, 
and the side pressure will not be able to force it upwards unless 
P sin @ > W cos 6 + uw (W sin 6 + P cos 8) 
‘ P cos 6 + wsin @ . 
tls aSS > és ea oe ee Ee 
siaogs W ~ sin @ — wcos 6 
If, on the contrary the wheel is moving the flange slips down 
along the side of the rail as it passes onwards, and the friction 
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Fig.2. 


tends to oppose this ; but the side pressure will not give the flange 
sufficient ‘* bite” to enable it to mount, unless 

P sin @ > W cos @ — nh (Wsin @ + P cos @) 
, P cos @ — usin @ ce 
i.¢€., unless w? =n 6 ae ee (ii) 


The ratio Ls , which will enable the whet! to lift its tread off 


the rail head, therefore depends upon the value of 0, which may 
be anything between nearly 90 deg. when the wheel is running on the 
flat partof the tread, and the angle ofinclination of the flange surface 
when it is in the act of mounting, and in imminent danger of 
derailment. When the rails and flanges are new, and of ordinary 
section, and there is no cant to the rails, the angle @ will not be 
less than 30 deg.—this being the usual bevel of the flanges—and in 


that case, if we take « = then 





ee P _ -866 + -071_~.4 - 
.) bee S > = 2-6 

expression (i.) becomes wW 7 +500 —-194 5, 
P . ee OS. ns 
Ww -500 + +124 
But if there, is superelevation or cant, @ will be rather less than 
30 deg. before derailment could occur; and if, in addition, the 
flanges have been worn, it may be much less—even as little as 0 deg. 
In the latter case, 


and expression (ii.) becomes 


expression (i.) becomes P + ae 2, 
Ww -00 — -014 
al P_1-00- -00_- 
d .) becomes — > —— =7-0. 
and expression (ii. ) become: ke re ee 0. 


From these calculations it appears that there can be no danger 
of the derailment of a moving wheel by mounting, unless the side 
pressure exceeds the weight on the wheel by at least 30 per cent.; 
and that, under ordinary conditions of superelevation and wear, 
the side pressure must be at least two or three times the weight 
on the outer wheel before the latter would be likely to mount. 

But the side pressure cannot exceed a certain ratio to the weight 
of the vehicle, or the latter would overturn without mounting. 
The value ot this ratio, of course, depends upon the height of the 
point of application of the side pressure-—i.¢., the centre of gravity 
of the vehicle, if the side pressure be wholly due to centrifugal 
force—and upon the amount of superelevation given to the track, 
which can be measured in any particular case. 

In Fig. 3 let A and B be the two rail heads, and (d) their distance 
apart centre to centre ; and let B E be the superelevation and a be 
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the angle, BA E, of tilt to the track. Also let C be the centre of 
gravity of the vehicle, and let (h) be its height, C D, above the 
plane,of the rails. 

Also let W_be-the total weight on the puir of wheels, and R that 
portion of it which rests on the inner rail ; then the vertical pres- 
sure at the outer wheel will be W — R. 

Then for any given value of P— 

P.BK = W.BL-R.BM, 


- Pp (: coe a — q sin 2) = W (: cos a + h sin 2) — Rdcosa, 


beley P (2h —- dtana) = W (d + 2h tana) -2Rd 
=(W - R)d+2Whtana - Rd, 
P d 2Witana’-Rd 


d tah a 








W-R- gh (W — R)(2a — d tana) 
this becomes a maximum when R = QO, ¢.¢., when the vehicle is on 
the point of overturning, and then 


i di+2htana 





WwW 2h —dtana 
and if there is no superelevation, tan a = O, and then the maxi- 
mum possible value would be 


In practice the height of the centre of gravity of ordinary 
railway vehicles is never less than half the gauge, and that of 
locomotives is often a little greater than the gauge, so that the 


critical value of to cause overturning would never exceed 
1-0, and more usually would be only about 0-5, or even less, if 
proper superelevation suitable to the curve has been given to the 
track. On the other hand, the critical value to cause derailment 
by mounting must be at least 1-3, and would usually be over 2. 

Thus we see that the effect of high speed in throwing extra 
weight on the outer wheels is the salvation of our express trains, 
and this is doubtless what Mr. Riekie means when he says that 
‘high speed rather tends to prevent derailment.” It is, in fact, 
inconceivable that, in practical working, the. side pressure due to 
excessive speed could ever approach the amount necessary to 
enable the tiange to climb the rail before the vehicle would over- 
turn, unless there is also some very serious defect in either the 
track or the vehicle. In the case of the Salisbury accident, the 
evidence appears to prove clearly that the engine overturned 
before it derailed ; and, as Mr. Kinsey has shown on page 127, the 
observed speed of 68 miles per hour was sufficient to cause it to 
do so, 

The defect in a vehicle most likely to cause derailment by 
mounting is evidently a shallow depth or an excessive bevel to the 
flange ; but so long as this bevel is not less than the usual 30 deg., 
the danger is small ; andif it is made, as Mr. Riekie recommends, 
considerably less than this, the danger of mounting at high speed 
can be made negligible. 

The defect in the track most likely to cause derailment of a 
defective vehicle by mounting would evidently be a sudden in- 
equality in the superelevation, which, by causing an alteration in 
the distribution of weight over the wheels of the vehicle, might 
momentarily relieve one of them sufficiently to enable it to climb 
and pop off, Also, excessive superelevation may be as dangerous 
as no superelevation at all, in throwing too much weight on the 
inner wheels, and thus increasing the grinding force of the leading 
flange against the outer rail, while at the same time reducing the 
weight on its journal, by which alone it is prevented from climb- 
ing and consequent derailment. 

So, of course, Mr. Stretton, and the chairman of the London 
and South-Western Railway quoted by him, are quite right in 
saying that high speed is a cause of danger. This danger, 
however, is due less to the liability to simple derailment by mount- 
ing, than to the probability of overturning if the superelevation 
happens to be too small, and to the possibility of some weakness or 
other defect in the track, and to the completeness of the smash if 
any accident occurs. Hence speed orders are unavoidable at 
certain places, and, as Mr. Stretton points out, the time-tables and 
working instructions must be arranged to ensure their being 
implicitly obeyed. Cc. W. 

August 20th. 








THE new Japanese cable, affording direct communica- 
tion vid Bonin, between Japan and the United States, has been 
opened to the public, 
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A PISH-PLATE PUNCHING MACHINE. 


A DOUBLE-ENDED fish-plate punching machine, which is | 


shown in the accompanying engraving, has recently been 
introduced by Messrs. Francis Berry and Sons, of Sowerby 
Bridge, Yorkshire. The machine, which is of massive con- 
struction, has been designed to punch simultaneously at each 
end six holes 1}in. square through hot plates 1}in. thick. 
The gaps are 12in. deep. The slides, at the side of the 
machine, to which the punches are attached, are balanced 
and have stop motions, so that they can be stopped whilst 
the machine is running. These slides receive their motion 
from large forged steel excentric shafts which have cast steel 
tumblers bored out and fitted with gun-metal bushes, which 
are readily renewed when they are worn. The large spur 
wheel shown in the centre of the engraving is keyed on to 
the excentric shaft, and receives its motion, through reducing 
gears, from an electric motor. The motor is of 30 horse- 
power, and drives the machine direct through a raw hide 
pinion, which gears with machine cut wheels. Punches and 
dies are made for square, round, and double pear-shaped 
holes, and all are interchangeable. The total weight of the 
machine is twenty-four tons. 








LAUNCHES AND TRIAL TRIPS. 


ENGLAND, steamship: built by the Northumberland Shipbuilding 
Company, Limited ; tothe order of Messrs. Fred Drughorn, Limited, 
of Rotterdam and London; dimensions, 370ft. 6in. by 5lft. by 
26ft. 6}in.; to carry 6450 tons loaded ; engines, triple-expansion, 
24in., 40in., 67in. by 45in. stroke, pressure 180 Ib.; constructed by 
Geo. Clark, Limited, Sunderland; a speed of 11} knots was 
attained ; trial trip, August 4th. 

FORNEBO , built by Sir Raylton Dixon and Co., Limited, Middles- 
brough ; to the order of Messrs. Farnley and Eger, of Christiania ; 
dimensions, 372ft. by 52ft. by 28ft. 4in.; engines, triple-expansion, 
26in., 42in., 70in. by 48in., pressure 1801b.; constructed by the 
North-Eastern Marine Engineering Company, Limited, of Sunder- 
land ; launch, August 7th. 

ARRINO, steel screw ; built by David and William Henderson 
and Co., Limited ; to the order of the Australind Steam Shipping 
Company ; dimensions, 392ft. by 50ft. by 29ft. 2in.; engines, 
triple-expansion, 26in., 44in., and 73in., stroke 48in., pressure 
200 Ib. ; constructed by builders ; trial trip, August 14th ; a speed 
of about 14 knots was easily maintained. 

KING GEORGE ; built by R. Craggs and Sons, Limited, of Middles- 
brough ; to the order of the Glasgow King Shipping Company, 
Limited ; dimensions, 362ft. by 49ft. by 28ft. 5in.; engines, triple- 
expansion, 25in., 4lin., 67in. by 45in., pressure 1801b.; constructed 
by Blair and Co., Limited ; launch, August 7th. 

WINONA, stexmship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Messrs. R. O. and A. B. 
Mackay, of Hamilton, Ontario ; dimensions, 257ft. Sin. by 43ft. 6in. 
by 23ft. 9in.; engines, triple-expansion, 20}in., 33in., and 54in. 
by 36in. stroke ; constructed by MacColl and Pollock, of Sunder- 
land ; the vessel-has been specially built for trading on the Great 

s ; on the trial trip a speed of 104 knots was attained ; trial 
trip, August 11th. 

EDERNIAN, steel screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of Messrs. Owen and Watkin Williains and 
Co., of Cardiff ; dimensions, 352ft. by 51ft, by 25ft. 14in.; engines, 
triple-expansion, 24in., 40in., 66in. by 45in., pressure 180 Ib.; con- 


structed by the North-Eastern Marine Engine2ring Compary 
Limited ; a speed of 12 knots was attained ; trial tzip, August 11th* 

BRAUNFELS ; built by Swan, H- iter and Wigham Richardson’ 
Limited ; to the order of the . itsche Dampfschiffahrts Gesell 
schaft ‘‘Hansa,” of Bremen ; dimensions, 422ft. by 554}ft., and 
will carry 8500 tons deadweight ; engines, yuadruple-expansion, 





| 





on the Yarrow, Schlick, and Tweedy system; constructed by | 


builders ; on the trial trip the machinery worked quite satis- | 


factorily ; trial trip, August 15th. 

OCEANA, steel screw cargo steamer ; built by David and William 
Henderson and Co., Limited ; to the order of Messrs. Maclay and 
McIntyre, of Glasgow ; dimensions, 415ft. by 52ft. by 29ft. 8in. 
moulded; gross tonnage, 4850; engines, triple-expansion, 
26in., 43in., and 7lin. by 4ft. stroke, pressure 180 Ib.; constructed 
by the builders ; launch,-August 17th. 

KossvTH, steel screw steamer; built by R. Craggs and Sons, 
Limited ; to the order of the Hungarian Levant Steamship Com- 
pany, Limited, of Budapest ; dimensions, 363ft. 6in. by 49ft. 
by 25ft. 10in.; engines, triple-expansion, 23}in.. 39in. and 66in. 
by 45in. stroke, pressure 180 lb.; constructed by the North- 
Eastern Marine Engineering Company, Limited ; average speed 
attained during a continuous run of over six hours over 10} knots ; 
trial trip, August 16th. 

CHUCA, screw tug; built by William Chalmers and Co., Ruther- 
glen ; engines, compound; constructed by Mr. James Ritchie, 
Glenavon Engine Works, Partick ; the tug is fitted with the most 
modern arrangements for dealing with large barges on the South 
American rivers ; launch, August 18th. 

DiPToNn ; built by Furness, Witby and Co., Limited, of Hartle- 
pool ; to the order of the Peareth Steamship Company, Limited ; 
dimensions, 350ft. in length; epgines, triple-expansion, 24in., 
39in.; 66in. by 45in., pressure 1501b.; constructed by Richard- 
sons, Westgarth and Co.. Limited; a speed of 114 knots was 
attained ; trial trip, August 21st. 

DENEWELL, steel screw; built by the Tyne Iron Shipbuilding 
Company, Limited ; to the order of Messrs. G. N. Patterson and 
Co., Limited, of Newcastle-on-Tyne ; dimensions, 331ft. by 48ft. 
by 24ft. 44in.; engines, triple-expansion, 234in., 39}in., 65in. by 
42in. stroke, pressure 180]b.; constructed by Wallsend Slipway 
and Engineering Company, Limited ; launch, August 21st. 








MIDLAND RAILWAY APPOINTMENT.—The directors of the Midland 
Railway Company have appointed Mr, D. R. Mason, goods agent 
at Sheffield, to be district goods manager at Leicester, in succession 
to Mr. P. Evans, who has been transferred to Liverpool in a 
similar capacity. Mr. Mason entered the company’s service as 
junior clerk, at Walsall, in 1875, and steadily rose to his present 
vosition. He will be succeeded as goods agent at Sheffield by 
Mr. Joseph Roughton, who has been with the Midland for thirty- 
one years. The new goods agent at Nottingham will be Mr. 
William E. Salisbury, at present chief clerk to the district goods 
manager at Bristol. 

SHEFFIELD Gas Company.—The directors of the Sheffield Gas 
Light Company report that the eo Sead of gas during the 
half-year shows an increase of 96,427,000 cubic feet, or 7-21 per 
cent. over the quantity sold during the corresponding six months 
in 1905. They attribute this increase to three causes, viz., the 
improvement in the general trade of the city, the cold and gloomy 
weather in the spring, and the very low price at which gas is now 
sold, encouraging its use both for business and domestic purposes, 
From the Ist of April the company’s charges for gas have been 
Is. 5d., 1s. 3d., and 1s. 1d. per 1000 cubic feet, according to con- 
sumption, The average price during the half-year has been 
1s, 4-49d, per 1000 cubic feet. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade Recovery. 

THERE is good reason to believe that a steady iron trade 
recovery has now set in, and unless anything unforeseen happens 
the improvement should make further progress. Very sanguine 
expectations are entertained in some directions, and although 
these have not yet been realised, the accumulating evidence js all 
in their favour. Finished iron is now catching on some of the im- 
proving spirit which attaches to pig iron, and advances in prices in 
this department are foreshadowed, 


Advances in Iron Prices. 

An almost immediate advance of 5s. per ton is anticipated 
in galvanised corrugated sheets by the Galvanised [ron Trade 
Association. This will bring the ‘‘standard ” up to £12 15s, per 
ton for 2t W.G. material f.o.b. Liverpool, or equal-distanced oyt. 
ports. The existing standard is being exceeded in actual busj- 
ness, hence the need for revision by the Association executive, 
Black sheets are very firmat improving values. Singles are yuoted 
£7 17s. 6d. to £8 per ton, doubles £8 2s, 6d. to £8 5s. per ton 
and trebles £8 12s, 6d. to £8 15s, per ton. For galvanised jron! 
of which black sheets are the raw material, orders are reported re 
be coming in from all directions, especially on shipping account, 
Unmarked bar iron makers are eae ay an advance this week 
of 5s. per ton. They are not wholly successful, but at least 
2s, td. per ton improvement is realised. If the part-mine pig 
iron market continues to advance, the present quotation of £6 10s, 
for merchant iron cannot continue. Already, indeed, £6 12s, 6d, 
to £6 15s. is being asked. Hoops are £7 15s., and tube strip 
£6 12s. 6d. to £6 15s, per ton. 


Second-class Bar Iron. 

In North Staffordshire the trade improvement has not yet 
been sufficient to cause any increase in prices, but it has decidedly 
strengthened quotations. The latter are now standing nominally 
at:—Crown bars, £7 5s. and £7 7s. 6d.; angles, £7 12s. 6d.: 
plates, £8 5s. per ton, delivered Liverpool (or equal). For heavy 
desirable specifications, slight concessions are made on these 
figures, competition being very keen with the South Staffordshire 
makers. 


Steel. 

There continues to be a very steady and satisfactory 
demand for steel, principally for sections required by engineers 
and rolling stock builders, and there seems every probability that 
this branch of the trade will remain fully employed at least to the 
end of the year. There is also a goodl demand for stzel billets and 
blooms. Current prices are named :—Bessemer billets, £5 5s. to 
£5 7s. 6d.; Siemens billets, £5 5s. to £5 7s. 6d.; mild bars, £7 10s, 
to £7 15s.; girder plates, £7 10s. to £7 15s.; boiler plates, £8 10s, 
to £8 lis.; joists, £7 to £7 2s, 6d.; angles, £6 15s. to £7. Steel 
buyers report that an attempt is being made amongst the Welsh 
and some other makers of Bessemer steel tin bars and billets for 
sheet making to form a combination for keeping up prices. Now 
that German and American steel billet competition is for the time 
being out of the way, the present is regarded as a favourable 
opportunity for forming such an association. 


San Francisco and British Steel. 

Steel makers and girder engineers here receive this week 
with careful attention the information from our Board of Trade 
that German trade experts in New York have just announced that 
steel, girders, &c., imported from abroad, will not enter largely 
into the rebuilding of San Francisco. In*the same way as the 
President of the United States refused the monetary assistance 
proffered from abroad, Congress will refuse to exempt building 
material from import duty. The demand for constructional 
material, girders, angles, &c., will not be so great as was at first 
estimated. The rebuilding operations will cover several years, 
and supplies will only be required to be brought forward in instal- 
ments, which the iron and steel industry at home will be able to 
furnish without difficulty. 


The Copper Market. 

The state of the copper market continues such as almost 
to counteract the efforts of the most enterprising management in 
respect of industries who are large consumers of copper in the 
Birmingham district to make much profit. During the past six 
months copper has been fluctuating between £80 and £90, whereas 
at corresponding periods of the two preceding years it varied 
between about £55 to £65, and other metals have been similarly 
dear. Tin, for instance, has created a new record of well over 
£200 per ton. These are not circumstances favourable to profit 
making. Apart from the effect produced on the valuation of 
stocks there has been the restriction of consumption arising from 
high prices, and, what is worse, the intensified competition which 
always accompanies a restricted market. The Birmingham 
traders, however, are always liable to outside disturbance of this 
nature. They have been through similar periods before, and 
doubtless will come through this one without serious injury. 


Another Trade Combination. 

The desire to make business really remunerative by means 
of an agreement as to selling prices remains constantly before the 
leading firms in the Birmingham brass and iron trade, one of the 
leading of all Birmingham industries. When the late pooling 
association came to an end in May last, after a very brief existence, 
a new committee was appointed to endeavour to tind a solution of 
the difficulties which unexpected y had been found insuperable. 
Progress toward the original idea uf an association with a pool has 
not been very great, and there does not appear to be much pro- 
gress of an early success. But the leaditg firms in the trade are 
determined to find some method of putting an end to the conditions 
now prevailing, and the question has been discussed by a com- 
mittee of leading members of the trade, and negotiations have 
advanced so far that a meeting representative of the trade has 
teen called to consider it. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, August 22nd. 
Pig Iron: More Advances. 

'THE attendance on the Manchester Iron Change on Tues- 
day was about the season’s average, and, although matters have 
quietened down a little in pig iron, it is expected that, so far as 
local consumption is concerned, we shall not see any decline in 
current rates. Scotch pig is well held, and on Saturday Lincoln- 
shire was advanced all round ; but this had been more than antici- 
pated here by the premiums asked. Staffordshire and Derbyshire 
followed suit, and Lancashire also. though not to the same extent. 
Generally the quotations for all descriptions of foundry iron were 
advanced 6d. to 1s. per ton, while Middlesbrough was rather above 
these figures, 


Finished Iron and Steel. : 

Finished iron remained steady. With regard to steel, 
there were good inyuiries for English billets reported, and maker~ 
asked full rates. Plates were steady, but in other respects there 
were no changes to report 
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Manufactured Copper 
Was rather higher, consequent on the better prices 
ined for the raw material. Sheets were about £1 dearer, but 


obtain’ all sorts showed little change. 


tube 
Quotations. 

Pig iron: 

Lincolnshire, 0/8. 


Lancashire No. 3 foundry, 61s. 6d. to 623.; 
6d. to 58s.; Derbyshire, 5/s. 6d, to 593. 6d.; 
Staffordshire, 578.; Middlesbrough, open brands, 62s. 4d. to 
~). 10d. Scotch: Gartsherrie, 65s.; Glengarnock, 623. 9d. to 
3q.; Eglinton, 62s.; Dalmellington, 62s. 3d., delivered Man- 
West Coast hemv'ite, 67s. bd. to 68s.; East Coast ditto, 
both f.o.t. Scotch, delivered Heysham, 63s.; Glen- 
9d. to 61s, 3d.; Eglinton, 60s.; Dalimellington, 60s. 
Gartsherrie, 64s.; Glengarnock, 61s. 9d. to 
Finished 





67s. 6d., L 
garnock, 60s. 
Delivered Preston: | 
Kglinton, 61s. 3d.; Dalmellington, 61s, 3d. 


393, 3d; BOsEre el, 
pa Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to 
£8 12s, Gd. Steel: Bars, £7 5s.; hoops, £7 15s.; boiler plates, 


oficial, £8 123. 6d.; plates for tank, girder, and bridge work, 
£773. bd.; English billets, £5 53. to £5 10s.; sheets, £8 17s. 6d. 
Copper : Sheets, £97 per ton; seamless.copper tubes, 114d. to 
seamless brass tubes, 9d. to 9}d.; brazed ditto, 104d. to 


13d.; A 
10#d.: rolled brass, 8}d.; brass wire, dfd. to Shd.; brass sneets, 
gd, per pound, Sheet lead £20 per ton. 


Employment. 

We have little to add to our remarks of last week on this 
head, but in conversation with a lergs employer of labour in the 
engineering trades on 'Change a few days ago, he was disposed to 
take a pessimistic view of the position, He agreed with the 
advances in the cotton trade, for instance, as they had shared in 
the bad times, but the direct opposite was the case with the 


engineers, and he hoped they would not lose their heads, and | 


thereby impede good trade by any exorbitant demands. The 
members of the Amalgamated Society of Engineers have been de- 
monstrating in Manchester on the occasion of having numbered 
100,000 members. So far as our experience goes their leaders are 
to be trusted in an emergency. They have some knowledge of the 
real state of things, and will give good advice to their followers. 


Lancashire Coal Trade. 
Owing to the Lancashire wakes holidays and hot weather 
the coal trade is temporarily paralysed. Production, 


reported that stocks are reaching big dimensions at some pits 
On the Coal Exchange, on Tuesday, the attendance was again 
meagre, but some improvement may be expected next month 
when work will be resumed. Meantime there is no change to note 
in quotations, 


Manchester Association of Engineers. 


The members of the Manchester Association of Engineers 
will visit Newcastle-on-Tyne on the 30th of this month, and will 
visit the works of Swan, Hunter and Wigham Richardson, Limited, 
and the Wallsend Slipway and Engineering Company. 


BARROW-IN-FURNESS, Thursday, August 23rd. 
Hematites. 


The demand for hematite iron is much stronger than of 
late, and a firmer tone characterises the market. Makers, who 
have been well supplied with orders for some time past, are now 
better off than ever, and the prospect of activity throughout the 
winter months are more satisfactory than for some time past. 
There is a very heavy yield of iron from the 35 furnaces in 
blast, and those furnaces which are associated with steel plant are 
finding nearly all their productions required for the superior 
metal, while those who supply the open market have not the com- 
petition to face from those makers who also produce steel. If the 
steel mills were quiet more pig iron would be tarown on the 
market. Makers are quoting 67s. net f.o.b. for mixed Bessemer 
numbers, and warrant iron sellers are at 66s. 9d. net cash, buyers 
3d. less. This is a substantial improvement on the week as 
regards prices, and prices have improved demand and the known 
forward requirements of consumers. The demand for ferro- 
manganese is steady, and a better trade is being done in 
speigeleisen, Quietness is still the character of forge and foundry 
iron, but scrap iron is selling well. The trade in iron ore is better 
than it has been locally as well as for foreign sorts. The latter are 
being largely imported and are selling at 19s. per ton delivered at 
West Coast furnaces. Local ores are firmer at 15s, per ton net at 
mines. There are anticipations of some good finds of ore in the 
district, 

Steel. 

The demand for steel is very much better than it has been 
of late, and makers are able to keep their rail and plate mills in 
full operation. , Orders, however, are not very largely held, but 
there are better prospects in both departments of the heavy 


trades. There has been a stiffening of prices during the past 
week, Heavy rail sections are at £6 5s. per ton net f.o.b., ship- | 
plates, £7 5s. In merchant stee! the business doing only swallows 


up half the capacity of production. Steel foundries are only half 
employed, but expect to be busier. / 
Shipbuilding and Engineering. 

There is every prospect of the order for two of the new 
Australian steamers coming to the Vickers’ yard at Barrow, and 
it looks as though some further important Admiralty work will be 
placed in Barrow at an early date trom Russia. This week Vickers, 
Sons and Maxim launched a Canadian ice breaker, constructed with 
the view of freeing the river St. Lawrence from ice. There is 
great activity in all-local engineering departments except that of 
marine engineering, and lately there has been much briskness 
in this branch in reference to the turbine engines of the 
Dreadnought. 


Shipping and Coal. 

Shipping at West Coast ports is fairly employed. Last 
week, 8844 tons were shipped, compared with 14,672 tons in the 
corresponding week of last year. The aggregate shipments to 
date this year have reached 507,021 tons, being a decrease of 
7158 tons as compared with the corresponding period of last 
year. Coal is much firmer this week, and blast furnace in coke is 
steady at 21s. per ton at West Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General. 

' IN the coal trade affairs continue pretty much as pre- 
Viously reported. The output in the Barnsley district has been 
retarded owing to the ‘‘ feast,” which lasts from the Saturday to 
the Tuesday. Extra business, however, was done at the end of 
last week to compensate for the ‘‘play” during feast time. 
Generally the heavy industries, with the exception of the armour 
plate departments, are very well employed. Some improvement 
1s also reported in the lighter staple trades, although a good deal 
more work would be welcotne. 


House Coal. 

Though business is anything but brisk, values do not 
weaken, and merchants anticipate a favourable autumn and winter 
trade, for which preparations are already being made. Stocking 
1s now having attention, and special price lists for house fuel have 





in con- | 
sequence, is materially curtailed, but notwithstanding this, it is | 


| 75s. to 76s. per ton, less 





| fairly brisk request. 
| in armour plate for the new ships under the Admiralty programme, 


| two changes in the constitution of the Company. 





been withdrawn. In spite of the moderate tonnages being sent to 
the Metropolitan, Southern, and Eastern Counties by rail, there is 
a much firmer tone in the market. The demand at present is 
chiefly for the best qualities of coal. From West Yorkshire 
similar reports of better prospects for house coal are received. 
South Yorkshire domestic fuel is unaltered in quotations ; Silk- 
stone, in best qualities, is ut about 10s, 6d. per ton; secondary 
sorts fetching from 8s, 6d. to 9s. per ton ; Barnsley first quality 
‘* softs,” 8s. 9d. to 9s. per ton ; inferior descriptions, from 6s. 9d. 
to 7s. per ton in owners’ wagons at the pits. Household nuts in 
good demand at former rates, 


Steam Coal. 

The very heavy demand for steam coal, more especially for 
shipment purposes, is still the dominant featurein the Yorkshire coal 
industry. Increasing weights are being sent to Hull, the require- 
ments of the more important foreign countries, such as Russia 
and Sweden, being exceptionally large. The coal exports from Hull 
for the week ending 14th August reached a total of 85,753 tons, as 
compared with 28,428 tons for the corresponding week of August 
last year. A considerable advance is ‘also exhibited in the coal 
exports from Grimsby for the week ended August 17th, as com- 
pared with the corresponding week of last year. A further 
increase in the weights required for coaling the steam fishing 
fleets is reported, and the railway companies are receiving at their 
various coaling stations full consignments of locomotive fuel, while 
local works are taking full supplies. Some efforts have been nade, 
in view of the pressure on steam coal, to obtain an advance in 
value. The market is admitted to be strong enough to warrant a 
better price than 8s. 6d. per ton for best South Yorkshire brands, 
but the difficulty in the way is the magnitude of the output. 


Coking Fuel and Coke. 
The outputof coking fuel is very large, but a market is found 


| for all the production, the patent ovens being kept going continu- 


ously. Good samples fetch from 4s. 6d. to 4s. 9d. per ton. Heavy 
weights of ordinary fuel for steam generating purposes are being 
forwarded to Lancashire and the West Riding textile districts, the 
price realised being from 3s. 9d, to 4s. per ton in owners’ wagons at 
the pits. Activity pervades the coke trade as a rule, the smelting 
localities, such as North Lincolnshire, Leicestershire, and Derby- 
shire, accounting for a large amount of the production. Ordinary 
smelting coke fetches from 10s. 9d. to 11s. per ton. 


The Iron Market. 

A stronger tone is evident in the iron market. West 
Coast hematites are quoted this week delivered in Shettield at 
24 per cent.; East Coast, 71s. 6d. to 
72s. 6d. per ton net. These prices show an advance, compared 
with previous quotations, much more in West Coast than East 
Coast. The market is firmer from various causes, the chief of 
which is the demand for shipment. Other irons have advanced in 
sympathy, both in Lincolnshire and Derbyshire. The official prices 
agreed upon by the Lincolnshire Ironmasters’ Association stood 
unaltered from June 22nd until last Friday, when they were 
raised ls. a ton all round, making the current quotations at Shef. 
field as follows :—Lincolnshire, No. 3 foundry, 55s. per ton ; Lin- 


| colnshire, No. 4 forge, 52s. per ton; Lincolnshire, No. 5, mottled, 


white, and basic, 56s. per ton. Derbyshire, No. 3 foundry, is now 
quoted at 56s. per ton; Derbyshire, No. 4 forge, 51s. per ton. Both 
Lincolnshire and Derbyshire irons are net at Sheffield. Bars 
remain at £7 10s. per ton, and sheets £8 10s. to £8 15s. per ton. 
With a satisfactory consumptive demand, there is an increasing 
disposition shown to order ahead. The finished iron market is 
also steady, and there are no indications of desire to make con- 
cessions. 


Steel. 

The satisfactory condition of steel manufacture in all its 
departments, already reported, is firmly sustained. German and 
Belgian competition in blooms and billets is little heard of at 
rresent. Trade in both these countries is brisk enough to con- 
sume the home output, except what is being sent here under 
contracts made some time ago. With this falling-away of foreign 
competition in blooms and billets, there is an excellent business 
doing for distant markets in the better grades of steel. For the 
special high-speed steels produced by the various firms there is a 
continuously animated call, both on home and foreign account. 
There has rarely been a time in recent years when steel manufac- 
turers generally were so well employed, with every prospect of 
trade being good in the immediate future. 


Railway and other Material. 

Although there is no ‘‘ boom” in railway and similar 
material, the demand is steadily increasing. The principal orders 
being received continue to be for distant markets, more especially 
for South America and India, the latter chiefly in bogie wagons, 
springs, buffers, fish-plates, &c. More work is now being given 
out by British companies, though not in the volume which was 
expected. A substantial weight of work, however, is being done 
in the district, and a good autumn and winter season is contidently 
looked for. For tramway and electrical specialities there is a 
The British Government are not yet moving 


and no fresh inquiries are out for gun material. . 


The Master Cutler. 

A general meeting of the Cutlers’ Company was held on 
the 21st inst., the Master Cutler—Mr. S. J. Robinson—presiding. 
Mr. W. F. Osborn, of Samuel Osborn and Co., Limited, Clyde 
Steel Works, was unanimously elected Master Cutler for the forth- 
coming year. Mr. H. H. Bedford and Mr. Walter Tyjack were 
elected senior warden and junior warden respectively. There are 
Mr. Robert 
Belfitt, a past Master Cutler, and Mr. B. A. Firth, assistant, have 
retired, their places being taken by Mr. J. Rossiter Hoyle, of 
Thomas Firth and Sons, Limited, and Mr. H. K. Stephenson, of 
Stephenson, Blake and Co., Limited, typefounders. The Master 
Cutler Elect will be formally installed on October 4th, and the 
Cutlers’ Feast will take place on October 18th, when the chief 
guest will be the Right Hon. Lord Tweedmouth, First Lord of the 
Admiralty. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 

THE improvement in the iron and steel industries, and 
more particularly in the pig iron branch, continues in progress, 
demand being generally very good and prices all in favour of the 
producers, there being no indications of weakness anywhere. The 
reports from Germany and America are doing much to strengthen 
the position of producers here, though the American advices 
probably need taking with the proverbial ‘‘ grain of salt.” Making 
allowance for this, nevertheless there is no doubt that the iron 
trade in the United States is extraordinarily busy, and it can quite 
be believed that the enormous output of pig iron there fails to 
satisfy the immense demand, and that when the reports from the 
other side state that it will soon be necessary to import iron they 
may not be exaggerating. A record harvest is expected in the 
States,-and that cannot but have a beneficial influence on trade in 
general. It will be remembered that it was this expectation of a 
large demand from America for Cleveland iron that started the 
gamble in the latter in Octcber, 1904, and kept it up for several 


months, though expectations were not fulfilled. Now the chances 
of a demand from America are much better, and it is even 
reported from New York that some orders have been placed by 
American consumers for Cleveland iron. They do not appear, 
however, to have come direct to the Cleveland district, and in all 
probability have been secured by London houses who do an 
American trade. 


Extraordinary Shipments. 

In addition to the American advices the market in this 
district is favourably influenced by the extraordinary shipments of 
pig iron from the Cleveland district, and with these traders are 
agreeably surprised. They expected that, according to custom, 
the exports would fall off considerably in August, as that is usually 
a dull time, but instead of that shipments are exceedingly brisk, 
and even overtop those of last montn, ..Makers argue that if the 
exports are so extensive in August they must be still brisker in 
September and October.. They are far beyond what are usual in 
August, and itis not easy to see how the producers satisfy the 
demands made upon them. Up to 22nd inst. 92,456 tons of pig 
iron had been exported from the Cleveland district, as compared 
with 88,514 tons last month ; 67,632 tons in August, 1905 ; 63,385 
tons in August, 1904; and 67,494 tons in August, 1903, all to 
22nd. This year’s shipments are decidedly the best on record, 
both for the month and the eight months, 


The Stock Return. 

With such enormous shipments as are referred to above 
it might have been expected that the stock of Cleveland pig iron 
in Connal’s public warrant stores would show an enormous decrease. 
With somewhat similar exports from March to July, Connal’s stock 
was drawn upon,to the extent of 25,000 tons per month on the 
average, but this month so far the decrease has been no more than 
5967 tons to 22nd, at which ‘date 617,426 tons were in stock, that 
consisting of 593,472 tons of No. 3, and 23,954 tons of other iron 
deliverable as standard. The reason why-less is now taken out of 
the public warrant stores is that the producers are better able to 
satisfy consumers’ requirements. ' They have increased the output 
of their furnaces, and, further than this, four furnaces have been 
re-lighted since the close of last quarter, though’ two of these, it 
must be conceded, are producing special iron, such as spiegel. 
There are now 88 furnaces in operation in the North-East of 
England out of 115 erected. 


Cleveland Pig Iron. 

The increased demand has led to steadily rising prices, 
Consumers are rather keen to buy, because it is not likely they 
will do better in the autumn. Already the highest price of last 
autumn has been reached, and the price of No. 3 is only 1s. below 
the maximum figure of the current year. - Everything seems to 
favour advancing prices, and there are plenty of inquiries. But 
makers are no longer anxious to sell for forward delivery, and 
more business might be transacted if they were prepared to nego- 
tiate. The price of No, 1 Cleveland pig iron for early f.o.b. 
delivery has been raised to 55s. 6d. per ton ; for No. 3 to 54s.; for 
No. 4 foundry to 53s.; and for No. 4 forge to 52s.’ Mottled and 
whi'e are still practically unobtainable. 


Cleveland Ironstone, &c. 

The great activity in the pig iron trade is emphasised by 
the endeavours that are being made to open out fresh royalties in 
the Cleveland district. Deposits which because of their leanness 
would not be looked at in years past are now likely to be opened 
up. It is expected that regular supplies of Dunderland iron ore 
briquettes will be imported into the North of England district. 
The s s. Valhalla has been chartered to bring the first large con- 
signment from that part, and will take out a cargo of coal. That 
will lessen the cost of freight for the ore. 


Hematite Iron. 


The demand has shown considerable improvement, and 
the price of East Coast hematite pig iron has gone up this week 
quite as quickly as that of Cleveland iron. Very satisfactory sales 
are reported to Italy and the United States, But another potent 
influence in bringing about the advance has been the increasing 
cost of production, both ore and coke havjng risen in value. Thus 
Rubio ore has gone up to 20s. per ton, c.i.f. Tees, and medium 
coke to 17s. 9d. per ton, delivered at the Middlesbrough furnaces, 
That being so, it has become necessary to advance the quotation 
for mixed numbers of hematite iron to 66s. per tou, and a rise of 
ls, 6d. has thus been recently obtained. 


Manufactured Iron and Steel. 


A somewhat better business and a more encouraging out- 
look are reported by producers of finished iron and steel, and in 
no case is there any weakening of prices; on the contrary, it is 
held that any change must be in an upward direction. Plate and 
angle makers are doing better on export account, considerable 
quantities of both materials being shipped to Germany and Italy, 
both of which countries are putting forth strenuous endeavours to 
increase their shipbuilding industry. Thus, whether the vessels 
are built at home or in the countries named, the producers of the 
materials are getting the orders. It is believed that the disaster 
in Chili will bring in orders for steel girders, galvanised sheets, 
columns, &c. It is true that so far not many of the orders have 
come to this country from San Francisco, the American manufac- 
turers being able to satisfy the demands from that quarter, but 
the case of Valparaiso is different, there being no iron and steel 
industry there to meet the requirements, and in all probability 
Great Britain will be called upon for supplies. Germany has 
now enough to do to satisfy home consumers. Steel ship plates 
are at £7; iron ship plates at £7 5s.; steel boiler plates at £8 ; 
steel ship angles at £6 12s. 6d.; steel joists, £6 7s. 6d.; iron 
ship rivets, £7 17s. 6d.; steel bars, £7; and iron bars, £7 5s.; 
all less 24 per cent. f.o.t. Galvanised and corrugated sheets, 
24 gauge, in bundles, are at £12 lds. less 4 per cent. f.o.b, 
Heavy steel rails are at £6 7s. 6d. net f.o.b. This week most 
of the finished iron and steel works, engineering establishments 
at Middlesbrough and Stockton are closed for the local holidays, 
which are always observed at Stockton Races, 


Shipbuilding and Engineering. 

It cannot be doubted that in the shipbuilding industry 
new work is very scarce, and some of the smaller yards are 
reported to be getting short of orders. The most prominent 
feature of the trace is the lack of fresh orders for cargo steamers, 
and if there is not improvement in this respect before the close of 
the year, some of the builders will feel the pinch acutely. On the 
other hand, the most important firms of shipbuilders are well off 
for contracts for execution over the next twelve months. 
Especially is this soon the Wear. On Tuesday, September 4th, 
Palmer’s Shipbuilding and Iron Company, at Jarrow-on-Tyne, will 
launch the battleship Lord Nelson for the British Admiralty, and 
the Cunarder Mauritana wil! also shortly be launched at Wallsend. 
Ship repairers are very busy, and engineering firms have nothing 
of which to complain. 


Coal and Coke. 

Trade is excellent in practically all branches, and is most 
active in the gas and coking coal departments. The best qualities 
of the latter have been put up to lls. 3d. per ton f.o.b., and coking 
coal is being sold rather heavily for other purposes than coke 
making, the result being that the supply of the latter is hardly 

ual to the requirements, and the quotations have gone up, foundry 
coke to 19s. 8d. per ton f.o.b, and medium to 17s. 9d. per ton, 
delivered at the Middlesbrough furnaces. That has helped prices 
of pig iron up. Heavy orders for gas and coking coal are being 





laced for delivery abead at lls. f.0.b. There is every probability 
Pat the activity now reported will continue to the end of October, 
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or longer, if the shipping season is favourable. Steam coal is sell- 
ing freely to Germany and Russia, coalowners showing more con- 
fidence in dealing with the latter country. Best steam coals are 
at lls. and small at 7s.. both f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THERE is a growing feeling in business circles that trade 
is likely to be fairly satisfactory during the remainder of the year. 
This is the anticipation with regard to trade as a whole, but there 
appears to be alzeady something like an assurance that certain par- 
ticular branches will be very busy. Reports from America and 
the Continent continue very favourable, giving the impression that 
business is so good that there is likely to be less competition than 
usual in our markets, and that possibly considerable quantities of 
both raw and manufactured material may be required from us, 


The Pig Iron Warrant Market. 

The past week was an extremely busy one in the Glasgow 
warrant market, and it is estimated that upwards of 140,000 tons 
of warrants changed hands, at prices which showed an advance of 
ls. per ton in the case of Cleveland pigs. In the early part of the 
present week the market was again very strong, with numerous 
transactions, and a further advance of 6d. per ton in prices. 
Some irregularity was caused by selling on the part of speculative 
holders, but the market continued comparatively active. Business 
was done in Cleveland warrants from 53s. 74d. to 53s. 94d. cash, 
and at 54s. ld. one month. Cumberland hematite was at 66s. 6d., 
and Scotch warrants 58s. 6d. per ton, 53s. 6d. being quoted for 
standard foundry pig iron. 


The Hematite Trade. 

The steel makers are now taking larger supplies of Scotch 
hematite, the price of which has moved up Is. per ton in the course 
of the past week, merchants now quoting 68s, 6d. for delivery at 
the West of Scotland steel works. The likelihood is that prices 
will go higher, especially in view of the strike of hematite ore 
miners at Bilbao, which is naturally causing a little anxiety to 
shippers and manufacturers. Attention is directed by the Bilbao 
strike to the desirability, not to say the necessity, of finding new 
sources of hematite supply. It is believed that in various parts of 
the world these are practically unlimited, and it would not be sur- 
prising were some forward movement now made to render them 
available, 


Output and Stocks of Pig Iron. 

Since last week an additional furnace has been lighted to 
produce ordinary pig iron at Summerlee Ironworks. There are 
now 44 making hematite, 39 ordinary, and 6 basic iron, the total 
of 89 furnaces thus blowing in Scotland comparing with 86 at this 
time last year. The current pig iron output is believed to run 
from 27,000 to 30,020 tons per week, and it is thought that in most 
cases the whole of it is either being shipped or consumed at home. 
There has been a small decrease in the stock of pig iron in Glasgow 
warrant stores, which now consists of 11,384 tons ordinary, and 
6650 standard foundry pig iron. 


Prices of Makers’ Iron. 

The Scotch makers’ prices are in a number of cases 6d. to 
ls. higher. G.M.B., No. 1, is quoted at Glasgow 59s.; No. 3, 57s.; 
Monkland, No. 1, 60s.; No. 3, 58s.; Carnbroe, No. 1, 62s.; No. 3, 
59s.; Clyde, No. 1, 65s.; No. 3, 60s.; Gartsherrie, No. 1, 65s. 6d.; 
No. 3, 60s. 6d.; Calder, No. 1, 66s.; No. 3, 61s.; Langloan 
No. 1, 68s.; No. 3, 63s.; Summerlee, No. 1, 68s. 6d.; No. 3, 
62s. 6d.; Coltness, No. 1, 73s. 6d.; No. 3, 62s.; Glengarnock at 
Ardrossan, No. 1, 66s. 6d.; No. 3, 61s.; Eglinton at Ardrossan 
or Troon, No. 1, 61s.; No. 3, 58s. 6d.; Dalmellington at Ayr, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts at Leith, No. 1, 66s.; 
No. 3, 61s.; Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 
62s. 6d. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7006 tons, compared with 4653 in the corre- 
sponding week of last year. There were despatched to Australia 
885 tons, South America 635, United States 550, Italy 535, India 
400, Germany 360, Canada 180, Holland 150, Belgium 10, Spain 
and Portugal 50, China and Japan 425, other countries 333, the 
coastwise shipments being 2483 tons, against 2927 in the same 
week of last year. The arrivals of Cleveland pig iron at Grange- 
mouth in the past week amounted to 14,202 tons, compared with 
15,930 in the corresponding week, showing a decrease of 1728 tons. 
The aggregate arrivals since the beginning of the year are 325,083 
tons, being 20,611 tons more than in the same period of last year. 


Finished Iron and Steel. 

The inquiries for finished iron are encouraging, and the 
makers have steady employment. In the steel trade there is 
general activity, and the reports of companies now being issued 
show that the past twelve months have yielded good profits, 


The Coal Trade. 

There is a firmer tone in the coal trade generally, and 
although the shipments come short of the heavy clearances of the 
preceding week, they are still a very good average for the present 
season. There are good inquiries both for home use and ship- 
ment, and the prices, while nominally unchanged, are for some 
kinds of coal decidedly firmer. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
Advance of Wages Conceded to the Colliers. 

A Goop deal of satisfaction prevails throughout the coal 
district, the application for an advance of 5 per cent. having been 
conceded by the independent chairman. The coalowners, as I 
stated last week, thought that the advance should not exceed 
23 per cent., but after due consideration the final award was as 
stated. Outside the two parties—colliers and coalowners—the 
award is regarded hopefully as indicating a healthy condition of 
trade. 


Another Coal Winning. 

Every new seam won is of general importance. Last week 
in the Morristown, Swansea, district, it was announced that the 
sinking effortsin the ‘‘Copper pit” have been attended with success, 
the 2ft. seam having heen proved, and of excellent quality. 


Another French Coal Company. 

It is not surprising, seeing the great coal trade carried on 
between France and Wales, that French capitalists should seek to 
add to their mining ventures in the coalfield. This week a new 
French coal company was registered in connection with Bryncethen. 
The title is the Bryncethen Colliery Company, Limited ; capital, 
£125,000 in £1 shares. Number of directors to be five or seven. 
They are to be appointed by the Société Auxiliare des Mines and 
the Bryncethen Syndicate, four or three, of whom one, an English- 
man, shall be chairman, by the Société and three or two by the 
Syndicate. 

State of Coal Trade and Latest Quotations. 


A healthy condition predominates; outputs are now 
steadily increasing, Large steam and dry coals are principally in 











demand ; Monmouthshire coals firm, but not such a pressure for 
delivery as experienced lately. A noticeable feature of late has 
been the large cargoes sent from Cardiff. On the 21st inst. there 
were cleared the following :—10,800 tons to Port Said; 7200 to 
Singapore ; 6400 to Naples ; 5300 to Port Said ; 5400 to Monte 
Video ; 3800 to Brindisi ; 2550 to Naples, and other large ones to 
France. ‘This feature of large cargoes is more conspicuous at 
Cardiff than at other ports. It would appear that the large 
steamers are monopolising most of the trade, and big companies 
are sweeping away the smaller ones, This has been so marked of 
iate that a local contemporary suggests that the small ones should 
band together, and thus, with a combination of trading sagacity 
and larger capital, be on more equal footing. Prices continue firm. 
Mid-week, on ‘Change, Cardiff, the following quotations were 
given out :—Best steam, lds. to 15s. 3d.; best seconds, 14s, 6d. to 
14s. 9d.; seconds, 13s. 9d. to 14s.; drys, 13s. to 13s. 3d.; best 
washed nuts, 12s. to 12s. 6d.; seconds, 11s. 6d. to 12s.; best washed 

as, lls. to lls. 3d.; seconds, 10s. 6d. to 10s, 9d.; best smalls, 
9s. 6d. to 9s. 9d.; best ordinaries, 9s, to 9s. 3d.; seconds, 8s. 6d. to 
‘8s. 9d.; inferiors, 8s. to 8s. 3d. Monmouthshire semi-bituminous : 
Best large, 14s. to 14s. 3d.; best ordinaries, 13s. 3d. to 13s. 6d.; 
seconds, 12s. 3d. to 12s. 6d. House coal: Best, 15s. 3d. to 15s. 6d. ; 
best ordinaries, 14s. to 14s. 6d.; seconds and other kinds, 11s. to 
13s. No. 3 Rhondda, 15s.; brush, 12s. 6d.; smalls, lls. No. 2 
Rhondda, lls. 3d.; through 9s. 9d. to 10s.; smalls, 8s. 3d. to 
8s. 9d. Patent fuel, 16s. Coke, 17s, 6d. to 24s, Pitwood, ex 
ship, 19s. 6d. to 19s. 9d. The coal quotations apply to Cardiff, 
Penarth, and Barry, cash in thirty days less 24 per cent. 


The Anthracite Trade. 

Improvement is now setting in, and for some varieties it 
was reported Swansea mid-week the demand was stronger than the 
supply. Best large malting has now touched 20s.; rubbly culm 
steadily improving. Latest tigures are :—Best large malting, 19s. 
to 20s.; second malting, 15s. to 16s.; big vein, 12s, 3d. to 13s.; red 
vein, 9s. 3d. to 9s. 6d.; cobbles, 17s. to 18s.; nuts, 18s. 6d. to 20s.; 
peas, 12s, 6d. to 13s.; rubbly culm, 6s.; duff, 4s. 6d. to 4s. 9d. 
Other varieties of coal on the Swansea market are as follows :— 
Steam, best, lds. 6d. to 15s. 6d.; bunkers, 9s. 3d. to 10s.; small, 
8s. to 9s. No. 3 Rhondda, 15s.; through, 12s. 6d. to 13s.; small, 
9s. 6d. to 10s. Patent fuel, 13s, 


The Iron and Steel Trade. 

Inarun around the leading works of late I have been 
impressed with the evident signs of busy times, and a promising 
condition of future business. With regard to rails, this may be 
expected to be more prominent when the season ends. And there 
is no denying but that railways have generally been prosperous, 
and the motor additions on the whole successful. The public 
convenience has been well studied. Given initial outlay, expen- 
diture under firm administration need not be such as to dishearten 
shareholders ; good results will come in time. I have noted con- | 
siderable extensions and additions at large works. Blaenavon | 
continues to import iron ore freely ; so also Dowlais, Cyfarthfa, 
which is stocking largely, and Ebbw Vale. This week two days’ 
imports were noticeable—1950 tons from Bilbao, and 1950 tons from 
Passages for Ebbw Vale ; 2500 tons to Blaenavon from Almeria, and 
2270 tons from Bilbao ; 2270 tons to Guest, Keen and Co. from Bilbao. 
Items of interest during the past week have been the despatch of 
steel sleepers from Dowlais, and one large cargo of rails from 





Newport, 1500 tons, to Buenos Ayres, with a general cargo of | 
1000 tons to the same destination. Pig iron has been received at | 
Dowlais from Middlesbrough, and 480 tons from Barrow at New- 
port, and scrap steel, 1052 tons, at Swansea ; 1904 tons steel billets 
came to Newport from Antwerp. Newport continues to despatch 
large consignments of sheet iron to Bristol. I am informed 
that the combination of tin bar manufacturers of South Wales 
and Monmouthshire with the Midlands has already had the | 
effect of strengthening prices, and that an advance of 5s. to 10s. is | 
recorded. This I cannot verify, the latest quotations from the 
Swansea Metal Exchange being as follows :—Siemens steel bars, 
£5; Bessemer steel bars, £5. Other quotations are :—Bessemer 
pig iron, mixed numbers, 66s. 6d.; Middlesbrough, 53s. 74d.; 
Scotch, 58s. 6d.; Welsh hematite bars, 71s. 1d. to71s. 6d. Spelter, | 
£27 2s. 6d. Lead, £17 8s. 9d. Copper, £84 15s. Silver, 30d. per | 
ounce. Iron ore, Newport and Cardiff, 18s. 9d. to 19s. Steel trade | 
in Swansea district is very brisk. Last week in bars was stated to 
be a record week. It is reported that cable iron has advanced in 
Staffordshire, and as there is now a closer business connection with | 
South Wales, this is expected to tell favourably here. 


Tin-plate and Quotations. 

Inquiry isfairly good, Lateststatement on ’Change, Swansea, 
is that the reduced output during the last few months, and the 
advance in raw materials, have had the effect of hardening 
prices. Indications are strong that prices will be yet higher 
in the last quarter of the year. At Llanelly there has been marked 
improvement shown ; two of the works that were closed down have 
restarted ; Western Works are in full drive; and 11 mills out of 
13 are going at the Old Castle Works. Shipments from Swansea 
last week were slightly under 50,000 boxes ; sent in from works, 
61,884 boxes ; stocks remaining 187,410 boxes. Latest quotations : 
Block tin, £181 15s. Finished black plates, £9 10s. Big sheets 
for galvanising, 6ft. by 3ft. by 30 g., £9 7s. 6d. C.A. roofing 
sheets, £9. Ordinary Bessemers, 20 by 14 I.C., 112 sheets, 18s. 14d. | 
Siemens, 13s. 3d. Port Talbot shipped 227 tons last week. 





Taibach Tube Works. 
One of the largest castings turned out in the country has | 
just been made at Messrs. Vivian’s Works, Taibach, Port Talbot. | 
The casting, which is for a condenser plate for the new Cunard 
liner Mauritana, is Sin. in thickness, and weighs 43 tons. It is to | 
be beaten out to 19ft. long by 10ft. wide, and 14in. in thickness, 


Great Western and Llanelly. 

A persistent rumour is in circulation in this district that 
the directors contemplated acquiring a local railway. I give the 
rumour, which may, or not, have any grounds. Should there be 
any truth in it the public will soon learn. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 





Rhenish-Westphalian Iron Trade. 

THE iron and steel industry in Rheinland- Westphalia 
remains remarkably active. General indications foreshadow a 
further increase in demand and employment, for some sorts of iron 
at least, and so there has been much strength shown in prices, 
The scarcity of able and trained workmen is causing a good deal of 
uneasiness and trouble in industrial centres ; many establishments 
could employ hundreds of men more if they could get them. The 
want of workmen has, naturally, led to advances in wages, and 
M. 10 to M. 11 per day are Ar to have been paid in several 





cases, the average pay being M. 5-30 to M. 5-50 per day. Prices 
for pig iron are exceedingly firm, and will remain unaltered up to 
the end of present year. In the manufactured iron department | 
fresh work comes in freely, and the shops are vigorously engaged 
in executing the orders previously booked ; prospects, doubtlessly, 
are brightin the semi-finished chal onde, because all the finished iron | 
and hardware trades are looking forward to being most actively | 
occupied during the remainder of the year. A satisfactory sort of | 
business is done in bars, M. 130 p.t. being willingly paid, and in 
some cases even M, 134 p.t. has been obtained. eé wire mills | 
report themselves provided with orders for months to come, | 


Iron and Steel in Silesia. 


There is little of importance to relate in connection with 
the iron and steel trade ; business is moving on steadily, both in the 


raw and in the manufactured iron department. The condit; 
prices is firm ; here and there a rise a quotations oat. - 
ceived, and the business done generally may be considered a 
able. Raw material continues scarce, to the disadvantage of co : 
sumers. During the first six months of present year output pe 
pig iron in Silesia was as follows :—Foundry pig, 49,382 t. against 
41,882 t. in the corresponding period the year before ; Bessemer 
26,011 t., against 21,412 t.; basic, 136,657 t., against 122,505, ti 
iron for steel making, 48,734 t., against 42,057 t.: and forge Pi 
177,277 t., against 186,505 t. Export during the first six month, 
of present year was 1980 t., of which 150 t. were Bessemer, 1630 t 
basic and foundry pig, and 200 t. forge pig. To Austria 605 ¢ 
were exported, to Russia 325 t., to America 900 t., to England 
200 t., and to Hungary 50 tons, 


The German Coal Market. 

There has been a further increase in demand for steam 
coal during the past week, and the scarcity in coal and in coke as 
well as the want of colliers, continues to 4 keenly felt ; the Coal 
Syndicate has resolved to raise the prices for coke M. 1 per 1000 
kilos. for orders already booked to be delivered till 31st of March 
whereas for fresh orders higher prices are quoted, viz. :—M, 15-50 
to M. 17-50 p.t. for biast furnace coke; M. 18 to M. 19 p.t. for 
foundry coke. An official rise in the prices for coal has not been 
announced yet, but will probably take place shortly. 


Sound Business in Austria-Hungary. 


The fact that the trade done on the iron and steel market 
has not been of a speculative kind, but was steady and very 
healthy, seems indicative of a continuation of the present strong 
conditions in the iron industry. The bar mills ask eight, and the 
plate mills ten weeks for delivery, and the sheet trade is likewise 
well occupied ; there is also much life shown in the hardware 
industries. Some orders of weight could be secured in the wire 
branch, Present employment in the machine and engineering 
department is pretty good ; existing orders secure employment for 
some weeks to come, and in the beginning of next year an order 
for 124 locomotives and 95 tenders, worth eleven million crowns, 
will be given out, so prospects in the locomotive and wagon-build- 
ing line may be considered fairly bright. Official quotations are :— 
Foundry pig, 132 crowns ; grey forge pig, 105 to 108 ; hematite, 
130 to 132; spiegeleisen, 10 to 12 per cent. grade, 140 to 150; 
Styrian bars, 215 to 225; boiler plates, 305 to 315; tank plates, 
265 to 275; girders, 232 ; galvanised sheets, 475 crowns, all per 
ton, free Vienna, Coal is scarce in Austria-Hungary, owing to 
the increasing demand from the iron industry and from railway 
companies. In the Bohemian brown coal trade a satisfactory and 
improving business has been done recently. Compared to this 
time last year the increase in orders amounts to about 32 per 
cent, 


The Iron and Coal Market in France. 

A very healthy business is done in the different depart- 
ments of the French iron industry, all branches being fully 
occupied. In coal, too, a steady trade is done. The Revue Noire 
gives the figures of import in foreign coal, during the strike in the 
Nord, and Pas de Calais Department, in March and April of 
present year. England, 1,572,610 t., or 658,990 t. more than in 
the same months in 1905; Belgium, 907,850 t., or 344,610 t. more 
than in 1905. Germany, 691,190 t., or 344,960 t. more than in 
March and April, 1905; different countries, 136,480 t., or 73,580 
t. more than in 1905. England and Belgium are at the head of 
the coal exporting countries, but deliveries in coal from Germany 
to France have risen considerably, Taking an average price of 
15f. p.t., the increase in import of coal to France is equal to about 


| 21,000,000F. 


Quietness on the Belgian Iron Market. 
A lack of animation is felt in the iron and steel industry, 
and quotations are slightly tending upwards, after the Comptoir 


| de Longwy came to the market with reduced prices for pig iron, 


This reduction, which took place soon after the prices for coke 
were raised, has had the effect of weakening the prices for finished 
iron and steel too, and the business done at present is rather less 
healthy than formerly. Current quotations for forge pig are 68f. 
to 69f. p.t.; foundry pig realises 70f. p.t., and basic 80f. p.t. 


| The Belgian coal market is in a favourable and strong condition, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Park’s Press Studio has removed to 89, Fleet-strect. 

HeEnrY M. Sayers, M.I.E.E., has removed to 39, Victoria-street, 
Westminster, 8.W. His telephone number is 1063 Victoria. 

THE Isca Foundry Company, of Newport, Mon., informs us that 
it is removing its London offices, and that on and after August 29th 
next its City address will be 16 and 17, Devonshire-square, 
Bishopsgate-street, E.C. 

THE Institution of Naval Architects Scholarship in Naval 
Architecture, open to students of the Institution, has been 
awarded to Mr. A. Cannon, of Devonport Dockyard. The scholar- 


| ship is of the value of £50 a year, and is tenable for three years. 








A CALCULATING Disc.—We have received from Mr. Joseph 
Wilson, of Turnham Green-terrace, W., a small calculating disc, 
with the aid of which discount, commission, or interest at various 
rates may be speedily calculated. The manipulation is quite 
simple, and no difficulty ought to be experienced in understanding 
it. Each instrument consists of a number of discs pivoted at the 
centre, and by setting these discs in their proper relative positions 
the answers are obtained. Each set of discs deals only with one 
definite percentage. But we are informed that the maker supplies 
five such discs, dealing with percentages varying from 1} to 10. 

DIscovVERY OF COAL IN IRELAND.—It has been the general 
opinion that Ireland possesses very little coal owing to the denuda- 
tion of her coalfields by glacial action countless ages ago. How- 
ever, at Ballycastle, in the north of Antrim, according to the 
Manchester Guardian, a discovery has just been made of the exist- 
ence of three seams of valuable coal—two of house and one of 
steam—and two seams of blackband ironstone, the famous iron- 
stone to which Scotland owes her great position as an iron-manu- 
facturing country. It is stated that there are 60,000,000 tons of 
coal in the concession, and 150,000 tons of ironstone. The opening 
of extensive coalfields should lead to the creation of other indus- 
tries, the lack of which in Ireland has always been ascribed to the 
absence of coal. 

Coytracts.—The Linolite Company, of 25, Victeria-street, 
Westminster, has just received an order for 607ft. of ‘‘ Linolite, 
to be installed in the new Sessions House—on the site of Newgate 
Prison. They have previously — 240ft. for the same build- 
ing to Messrs. H. J. Cash and Co., of Tothill-street, S.W., who 
are carrying out the electric lighting.—The Mirrlees Watson Com- 


| pany, Limited, of Glasgow, has sent us alist of contracts for con- 


densing plants it has lately received. This consists of twenty sets 
with a duty aggregating some 675,000 lb., or an average of 
33,750 1b. The largest plant is of the barometric type, and is for 
David Colville and Sons, Limited. .It has a duty of 80,000 1lb.— 
The Avonside Engine Company, of Fishponds, Bristol, has just 
received an order for 17in. by 23in. 4-8-0 double bogie tender 
locomotives for the Benguella Railway, West Africa, to the 
designs of Sir ‘Douglas Fox and Partners, 
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BRITISH PATENT SPECIFICATIONS. 
selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


the Commu nicator is printed in itatics. ; ee ae 
When the abridgment is not illustrated the Specification is without drawings. 
ies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given 18 the date of application ; the second date at the end of 
the abridgment is the date of the advert t of the opt of the =o 


ification. 
pe may on any of the grounds mentioned in the Acts, within two 

ths of the date given at the end of the abridgment, give notice at the 
Patent-Optce of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


91,062. October 17th, 1905.—IMPROVEMENTS IN STEAM BOILERS, 
“Leon B. Lent, 505, Pearl-street, New York, and Robert W. 
Semp!e, 181, Prospect-place, Brooklyn, New York. 

This invention relates to improvements in steam boilers, and its 
object is to produce a simple and compact structure, easily built, 
having an unusually large amount of heating surface for its size, 
and means whereby the furnace gases are kept long in contact with 
the heating surface, producing a greater heating effect and a 
fuller utilisation of the heat of the fuel without a corresponding 
decrease in the chimney draught. The furnace or throat is placed 
to one side of the longitudinal axis of the boiler and near one end, 
<o causing the furnace gases to pass in a tangential whirl about 
the outer surface of the boiler towards the opposite end, and then 
jn a reverse course through the tubes or flues inside the boiler to 
the smoke pipe. There are two figures, Fig. 2 is a vertical sec- 
tion. A isa boiler provided with tubes or flues, and the smoke 


n° 21,062. 




































stack C. The boiler is surrounded by a furnace casing D, the 
furnace E being near the upper part of the boiler, and provided 
with the usual bridge wall F, grate G, fire door and ashpit door. 
The throat or connection between the furnace E and annular 
space J surrounding the boiler, is preferably contracted at its 
sides to increase the velocity of the escaping gases, and is so placed 
or formed as to direct the gases in a line tangential to the boiler 
shell, so as to cause them to take a circular and downward path, 
whirling a number of times about the outer heating surface of the 
boiler before passing upward through the tubes or flues. The 
steam is preferably led from the steam space of the boiler by 
means of the pipe N, passing downwardly toa header, through a 
series of pipes K, forming a superheater, which is placed in the 
path of the gases below the boiler, where they turn to pass through 
the flues. From the superheater, the steam passes to a header P, 
and thence through the main steam pipe Q.—Ju/y 25th, 1906. 


INTERNAL COMBUSTION ENGINES. 


27,104. December 28th, 1905. —IMPROVEMENTS IN OR RELATING 
TO INTERNAL COMBUSTION ENGINES, Wilhkeim Brandes and 
Carl W, Appelberg, both of Trollhiittan, Sweden. 

This invention relates to that class of internal combustion engines 
which are provided with an auxiliary piston or compressor, and in 
which fuel and air pass separately into the cylinder and at the end 
of the compression stroke are mingled and burnt after spontaneous 
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Fig.2. 


ignition. Internal combustion engines are already known, in 
which the fuel is forced into the cylinder by air, which has been 
previously compressed by the working piston, and is then further 
compressed either by a compressor provided on the piston or by a 
compressor the motion of which is dependent on positive mechan- 
ism actuated by the engine, or, finally, by a special compressor. 
There are eight figures. Figs. 1 and 2 are longitudinal sections of 
a four-stroke engine, showing different positions of the piston and 
compressor, The working piston 1 of the engine, during its return 
stroke, compresses the air inthe chamber 2 and the gaseous fuel 
in the chamber 3, the auxilidry piston or compressor 4 being moved 
backward during the whole return stroke by a pressure correspon4- 
ing to the difference between the additional pressure in the 
chamber 2 acting on the near end surface of the compressor, and 
the pressure of theatmospheric air acting on the sectionalareaof the 
guiding stem of the compressor. At the end of its return stroke the 


an invention is communicated from abroad the name and address of 


the fuel, sucked into the chamber 3 through a valve 6, is forced 
into the combustion chamber of the cylinder by the additional 
a in the chamber 3, mingles with the compressed, strongly- 

eated air in the chamber, is ignited, and forces the piston forward, 
after the dead point has been passed, the working stroke of the 
piston being thus effected. During the subsequent return stroke 
of the piston, the combustion gases are expelled through a valve 
7. During the next forward stroke the piston 1 at first creates a 
vacuum in the chamber 2, the compressor 4 being then sucked 
forward, following the piston, and drawing a fresh quantity of fuel 
through the valve 6 or permitting the fuel to be forced into the 
chamber 3 by pressure, while the piston proceeding on its way 
forward uncovers the air inlet valve 8, the cylinder 2 being thus 
filled again with air, which is compressed during the next return 
stroke of the piston, the operations described above being then 


repeated.—Ju/y 25th, 1906, 
TURBINES. 
14,6418. July 15th, 1905.—AN ImprovED COMBINED COMPRESSOR 


OR EXHACSTER AND ELASTIC FLUID TURBINE, Arthur Green- 
wood, 84, Armley-road, Leeds, and Konrad Andersson, 3, 
Buckingham Mount, Headingley, Leeds. 

This invention relates to compressors or exhausters of the 
centrifugal or fan type, suitable for supplying air or gas to the 
combustion apparatus of turbines driven by combustion gases, or 
mixture of such gases with other gases, and for withdrawing the 
exhaust gases from such turbines, or for other purposes, and it 
refers particularly to apparatus of the type wherein the vanes or 
blades of the compressor or exhauster are carried by or formed in 
one with the wheel or wheels of a gas or other elastic fluid turbine. 
There are two figures. Fig. 1 shows in central longitudinal section 
one arrangement of combined compressor or exhauster comprising 
several fan wheels arranged on the outer periphery of the turbine 
wheel and rotating within a casing common to them. I. and II. 
are two axial flow turbine wheels formed with passages f and h 
respectively for the combustion gases or other elastic driving fluid. 
They are mounted to rotate within a stationary casing d? and at 
opposite sides of a stationary intermediate wall or partitition d! 
which is constructed with guide passages g for the driving fluid. 
The casing d? is formed at one end with an inlet d and annular 
supply chamber or chest e for the driving fluid, and at the other 
end with an annular exhaust chamber or chest e! and outlet & for 
the exhaust fluid. On the periphery of each turbine wheel are 
outwardly projecting fan wheels c, each formed with a series of 
passages c?, in which are situated the vanes or floats of the fan. 
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Between the fan wheel ¢ is an inwardly projecting ring c! carried 
by the casing d, and formed with a series of curved passages o? 
that extend from points near to the outer periphery of one fan 
wheel to the adjacent side of the next fan wheel c, the part of the 
casing d? between the two sets of fan wheels c being formed with a 
series of connecting passages 0%, The exhaust end of the turbine 
casing is formed with an inlet a? and annular suction chamber or 
chest J?, from which extend a series of openings J, arranged 
cores the side of the adjacent fan wheel c on the turbine wheel 
Il. The other end of the turbine casing is formed with an annular 
delivery chamber /4, having inlets 45 arranged opposite the fan 
wheel c, adjacent to the motive fluid supply chamber ¢ and a 
delivery outlet /6. The air or gas to be compressed is admitted to 
the compressor through the pipe a? to the chamber or chest /?, 
from which it can be drawn through the holes 1* by the adjacent 
rotary fan wheels c, the air or gas being caused to flow through the 
successive series of moving, stationary, and moving passages c? 0? c? 
respectively, whence it is delivered through the stationary 
passages o® to the movable, stationary, and movable passages 
c2 0? ¢? respectively of the fan wheels c of the compressor or 
exhauster on turbine wheel I., by which it is delivered through the 
holes 45 into the delivery chamber /4 and outlet 16, Combustion 
gas, steam, or other motive fluid enters the turbine at d, and flows 
from the chamber ¢ through the passage f of the first turbine wheel 
I., from which it is delivered through the stationary guide passage 
g to the passage / of the second turbine wheel II., and thence to 
the exhaust chamber e! and outlet.—Ju/y 25th, 1906. 


ROAD MOTOR VEHICLES. 


23,962. November 21st, 1905.—AN IMPROVED FRICTION GEAR 
FOR MOTOR AND SIMILAR VEHICLES, Emil Bergmann, Wald- 
hornstrasse, 14-16, Karlsruhe, Baden, Germany. 

In motor-driven road vehicles a friction gear Te hitherto been 
proposed in which the driving friction between the driving and 
the driven parts automatically varies with the road resistance. 
This invention deals with such a proposed gear, and comprises a 
simple and effective gear, the primary feature of which is an 
oscillating case carrying one of the friction wheels and moving on 
or around the driving axle concentric therewith, the friction wheel 
being geared to the revolving driving axle. There are two figures. 
Fig. 1 is a longitudinal section in diagram of the lower part of a 
motor vehicle. Fig. 2 is a section on the dotted line X Y, and 
looking in the direction of arrow z; a is the driving friction wheel 
mounted on the driving shaft /, the mounting preferably per- 
mitting of a sliding movement of the wheel @ for change of speed. 
The driving shaft 6 with universal coupling c forms a continuation 
of the crank shaft of the motor d, which is conveniently carried by 
the vehicle frame 7, the other end of the shaft } being journalled 
in the bearing ¢ carried by the bow frame f; g is the driven fric- 
tion wheel, which lies in a plane approximately horizontal above 
the rear wheel h, and makes frictional contact on its uppermost 
surface with the driving friction wheel a. Fast with this driven 
wheel g is a bevel-toothed wheel i engaging with a bevel-toothed 
wheel & keyed with the rear wheel axle. The axle h and bevel 
gear ¢/: are loosely surrounded by a case 7, in an extension of 
which is journalled to freely revolve the shaft carrying the driven 
friction wheel g and the bevel-toothed wheel i. The ends of the 
case / are loosely carried in the bearings 0 p, upon which latter 
rest the vehicle springsm. The case/, together with the friction 
wheel g’and bevel wheel 7, may have an oscillating movement on 





compressor uncovers the openings of the transit channels 5, so that 





the axle h concentric with the axle, which is journalled in 











stationary bearings. The friction wheels ga are normally held in 
touch with each other by a spring 7, which pulls the rod 7? rigid 
with the case /, this tending to oscillate the case in a direction 
which brings the wheel g in contact with a. The motor revolves 
the wheel « in the direction of the arrow a2, thus driving the 
wheel g and bevel wheel i and tending to roll the latter round the 
wheel / in a direction shown by the arrow v3, thus oscillating the 
case / and tipping the side of the wheel g in contact with the 
wheel a into closer contact. Thus, the greater the power required 
to drive, or the resistance on, the wheels vw, as in hill climbing, 
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the greater is the friction between g and a, this being brought 
about by the case / tending further to oscillate and the bevel wheel 
& tending to remain stationary. To permit free running and re- 
versing of the vehicle a pedal ¢, in connection with a rod », fast 
with the case /, is provided. A slight pressure on the pedal will 
oscillate the case / and take the wheel g out of contact with the 
wheel a, thus permitting the gear and the wheel g to run free. 
Further pressure on the pedal will cause the friction wheel s on 
the motor shaft to make contact with the wheel g on the opposite 
side of the centre to the wheel a, this driving the vehicle in the 
reverse direction.—Ju/y 25th, 1906. 


ELECTRICAL APPARATUS. 


14,889a. July 19th, 1905.—IMPROVEMENTS IN THE METHOD OF 
INSULATING ELECTRIC WIRES OR CABLES, Lieutenant Paolo 
Coridori, Royal Italian Navy, Spezia, Italy. 

This invention relates to improvements in the method of insulat- 
ing electric wires or cables, more particularly intended for use in 
connection with submarine conductors provided with insulating 
devices. The improved method substantially consists in intro- 
ducing dry compressed air into the annular space between the 
conductor and the sheath, by which the latter is surrounded. By 
this means the sheath is prevented from bending or buckling under 
the action of the external water-pressure, so that flexible material, 
such as caoutchouc, or layers of caoutchouc and canvas or jute, 
can be used for constructing the sheath without danger of the 
latter coming into contact with the cable and thus reducing the 
efficiency of the insulation. The conductor is preferably supported 
in the central axis of the sheath by means of spherical bodies of 
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insulating material. There are two figures. Fig. 1 is a longitudi- 
nal section. The conductor g is supported in the sheath p by 
groups of spherical insulators in contact with the spheroidal inner 
surfaces / of insulating sleeves m which are arranged at suitable 
distances from each other and the sheath p. Owing to the use of 
the spherical insulators s, the spaces between the sleeves m are in 
communication with each other, so that compressed air introduced 
at either end of the sheath or at any intermediate point has access 
to all parts of the interior of the sheath. The pressure at which 
this air is maintained must be such as to balance the external 
water-pressure acting on the sheath, and the latter must be -per- 
fectly air-tight. To ensure perfect insulation, the compressed air 
surrounding the conductor must be free from moisture, and the 
air is for this reason preferably caused to traverse a suitable 
oO substance before passing into the sheath.—Ju/y 25th, 
1906. 


8612. April 10th, 1906.—IMPROVEMENTS RELATING TO VAPOUR 
ELECTRIC APPARATUS, Peter C. Hewitt, 11, Lexington-avenue, 
New York.—Date under International Convention, 25th April, 
1905. 

This invention relates to the construction and operation of 
vapour electric devices. Its object is particularly to provide means 
for the ready starting of the flow of current through the device. 
When the so-called negative electrode reluctance to starting has 
been broken down and a current begins to flow between a given 
positive conductor and the negative a second positive conductor 
may be readily substituted for the first, the current either shifting 
entirely to the second positive electrode or dividing between the 
two, according to circumstances. This invention relates more 
particularly to the automatic shifting from a neighbouring positive 
electrode to a remote positive eiectrode, and by meaus of one or 








N° 8,612, $ 
Z 
9 














more intervening positive electrodes, the current shifting tirst from 
the first positive electrode to a neighbouring positive electrode and 
successively to one or more distant positive electrodes until it has 
reached the final working positive electrode. There are two 
figures. Fig. 1 is an elevation and diagram ; 1 is an enclosing 
chamber of suitable character, containing a negative electrode 2and 
a main working positive electrode 3. These are shown as placed 
at or near opposite ends of the chamber 1. The former may 
consist of a small quantity of mercury, and the latter of soft iron, 
carbon, or other suitable material, or in some cases it may be found 
advantageous to have it consist of a quantity of mercury. A tem- 
porary or starting pcsitive electrode 4 is shown as being placed in 
a branch or projection 5 of the enclosing chamber. The mainline 
conductor 6 leads to the negative electrode 2, and the pesitive 
main line conductor 7 leads to the working positive electrode 3. 
A branch circuit 8 leads from the line 7 to the starting positive 4. 
A cut-out magnet 9 is included in the conductor 7, which serves to 
interrupt the connections of the conductor 8 when current is flow- 
ing to the electrode 3. A coil 10 is also included in the 
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conductor § adapted to operate a core 11 contained within 
the container 1. The core 11 carries an arm 12, which 
supports a bridge 13 adapted to dip into the two mercury 
electrodes 2 and 4, when the core is in the downward position. 
When current flows through the conductor 8 and the coil 10 
it lifts the core, and with it the bridge between the electrodes 4 
and 2, causing current to flow from one to the other electrode. It | 
is convenient to enclose such a core, and, if desired, also the sup- 
port 12, in glass or other air-tight material, so that gases there- 
from may not escape into the chamber 1. Another temporary 
positive electrode 14 is placed between the electrode 2 and the 
electrode 3, and this is connected by a conductor 15 with the con- 
ductor 8. A resistance 16 is inserted in the conductor 15. Like- 
wise a resistance 17 is connected in the conductor leading to the 
electrode 4, and usually it is found advantageous to have a resist- | 
ance or steadying device 18 included in the main circuit either in | 
the conductor 6 or 7 leading to the negative electrode. When the 
current is turned on a flow of current is started, and the coil 10 
lifts the bridge 13, starting current through the vapour between 
the positive electrode 4 and the negative electrode 2. The current 
will then pass between the electrode 14 and the electrode 2. The 
presence of the resistance 16, however, in the conductor leading to 
the electrode 14 serves automatically to cause the current to shift 
to the working electrode 3. The circuit-interrupting device 9 then 
automatically interrupts the connection of the conductor 8 leading 


for producing an intimate mixture of combustion gases and steam, 
having such a comparatively low temperature that it will not act 
injuriously upon the parts of the turbine with which it comes in 
contact, and of such weight or mass that it can advantageously be 
used as motive fluid in a turbine. There are four figures. Fig. 1 
shows in elevation a generator for the combustion gases and for 
producing the gas mixture for driving a turbine. The air required 


| for the combustion enters the apparatus through the pipe a, which 


may With advantage bearranged tangentially. The air passes through 
the channel }, which may be arranged in the form of a spiral, to the 
combustion chamber c, the air being heated on its way by contact 
with, and by radiation from, the inner tubular wall c! of the com- 
bustion apparatus, The fvel, which may be gaseous, liquid or 
solid, or a mixture of two or all of such forms of fuel, enters the 
combustion chamber ¢ through the opening e, which may be either 


| a nozzle, as shown, or any other convenient inlet suitable for the 


| fuel employed. In the case of gaseous or liquid fuei, the opening 
for the fuel may be provided witha regulating valve f adapted to 
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to the electrodes 4 and 14. The cessation of current flow through 
the coil 10 will permit the bridge-piece 13 to drop down again into 
the mercury electrodes 4 and 2, but, owing to the fact that the 
connections of the conductor are interrupted, there would then be 


no current flowing through the bridge until the current from the | 


positive electrode 3 has ceased to flow.—Ju/y 25th, 1806. 


MISCELLANEOUS. 


14,554. July 14th, 1905.—IMpROVEMENTS IN PNEUMATIC HAMMERs, 
Professor Moritz Kroll, Pilsen, Bohemia. 


This invention relates to pneumatic hammers in which a plunger | 


carrying the hammer is reciprocated in a cylinder by the action of 


a piston working in an adjacent cylinder, capable of being put in | 
communication with the plunger cylinder or cut off therefrom, and | 


consists of a special means of valve control. There are eight 
figures. Fig. 1 isa sectional elevation of a pneumatic hammer 
according to this invention. Fig. 3 shows a horizontal section 
through the valve and cylinders. The driving piston A is actuated 
in the cylinder B from the shaft W by means of crank gear. The 
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Fig. I. 


| be set by hand, or to be operated through a lever y by the governing 
| mechanism of the turbine. The steam used for cooling the com- 
| bustion gases and for producing therewith a gas mixture suitable 
| for the driving of the turbine, enters the apparatus through a 

pipe i, which may also be arranged tangentially, so that a rotary 
or spiral motion will be imparted to the steam as it passes through 
the jacket j, which is arranged above the combustion chamber c. 
The steam becomes superheated in this jacket ; or if, on entering 
| the jacket, it is already superheated, its temperature will be 


In a single-acting pump the combination with a mp; 

cylinder, of an auxiliary cylinder forming an extension of Bay. 
lesser diameter than the said main cylinder, and having oat pen 
lower end, a main piston or plunger fitting in said main cylinder, 
an auxiliary piston or plunger fitting in the said auxiliary cylinder, 
a pump casing having a cover or upper extension H forming a 
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| chamber /, separate from the pump chamber, and into which said 

| pump chamber discharges, said chamber / being open at its top 

| and communicating with the chamber of the said open-ended 

| auxiliary cylinder, and a pump plunger or piston operated from 

| the said main and auxiliary pistons or plungers. There are three 
Jong claims. 


| 825,973.—COMPRESSOR FOR Ice MAcuines, C.W, Miles, Cincinnati, 
Ohio.—Filed May 1st, 1905. 

| The main purpose of this invention is to keep the lubricating 

| oil segregated. The engine is so constructed with an inlet valve 

| in the plunger that the cool gas enters through the plunger and 

escapes at the upper end of thecylinder. There is an oil receptacle 


[625,973] 


| further increased, and at the same time the combustion gases will 
| become cooled. The steam is blown or drawn into the combustion 
| passage & through openings /, and becomes intimately mixed with 
| the combustion gases at or in the pipe x, which is located above 











hammer head C is attached to the solid plunger D, which works in 
the cylinder E. Between the two cylinders is a valve chamber F 
connected with the cylinder E by the passage G, with the suction 
cylinder by the passage H, and with the space K in the hammer 
frame by the passage y, from which space openings lead to the 
outside. An auxiliary passage L runs from the passage G into the 
valve chamber, and is closed by a non-return valve M, which opens 
into the valve chamber. In the valve chamber a rotary slide valve 
N of special form is arranged which is axially movable. The 
rotary motion is imparted by means of a foot lever through the 
medium of a connecting-rod and a lever, whilst the axial displace- 


the combustion chamber and combustion passage /, the temperature 
of the steam being further increased, and the temperature of the 
combustion gases being further decreased during the mixing. The 


apparatus to the turbine.—J/u/y 25th, 1906. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


825,832. Pcump PLUNGER PackinG Box, (. L. Heisler, Pittsburg, 
Pa.—Filed April 5th, 1805. 


The drawing explains this invention, A sleeve acts as gland to 


2s 





ment is effected by means of a hand lever R, which is fixed in 
either of two positions in notches S! S? formed in a graduated arc. | 
The circular slide valve is formed by the conjunction of two slide | 
valves. According to the position of the lever R, either one or the | 
other half ofthe valve is turned so as to come in line with the | 
passages G My, in order that the hammer may be operated in 
different ways. The automatic non-return valve M is arranged | 
for the purpose of holding the hammer in the raised position. If | 
it be desired to hold the hammer head suspended in the highest 
position, the valve N is pushed into the desired position. The 
foot lever is held in the highest position by means of a spring or 
weight. The passages G and yare closed by the valve. The piston A | 
drawsin air through the auxiliary passage Lfrom the cylinder E, and | 
the plunger D ascends until it nearly closes the passage G. _ In this 
position it remains, as the valve M in the auxiliary passage L closes 
when the piston A ascends. Thus no air can pass back again into 
the hammer head cylirder E. The air passes instead to the out- | 
side through the valve « on the upper end of the cylinder A. The 
valve M may be replaced by a controlled shutting-off device, | 
which puts the cylinder E and the cylinder A in communication | 
only whilst the piston B is descending. If the hammer is todescend, | 
the foot-lever is depressed, whereby the valve N is brought into | 
the position in which both cylinders are placed in communication | 
with the external air, and the hammer head descends with a power- 
ful blow. If, however, the foot-lever be but slightly depressed— | 
that is, the passages Gand y are only partially opened—the air | 
can only enter slowly into the hammer head cylinder, and the | 
hammer gives a feeble blow. When it is desired that the strokes | 
of the hammer shall automatically correspond with the number of 
revolutions of the driving shaft W, the valve N is axially displaced 
by the placing of the lever R in the notch 8°, so that a part of the 
valve comes in line with the passages G H and y.—July 25th, 1906. 
14,641. July 15th, 1905.—IMprovep METHOD OF AND MEANS Ok 
APPARATUS FOR PRODUCING GAS MIXTURES FOR TURBINES OR | 
OTHER ENGINES DRIVEN BY COMBUSTION GASES OR A MIXTURE | 
oF COMBUSTION GASES AND OTHER GASES, Arthur Greenwood, | 
84, Armley-road, Leeds, and Konrad Andersson, 3, Bucking- 
ham Mount, Headingley, Leeds. 

It has heretofore been proposed to produce a mixture of com- 
bustion gases and steam for use as motive fluid in turbines and | 
other engines by causing water to flow over a perforated plate 
through which the combustion gases pass, so that the water is 
thereby converted into steam that becomes mixed with the com- 
bustion gases to form motive fluid of comparatively low tempera- 
ture. It has, however, been found that the amount of water | 
necessary for decreasing the temperature of the combustion gases | 
to a suitable degree is so small that the increase of weight of the | 
mixture is not sufficient to enable the turbine in which it is used | 
to work economica]ly. Furthermore, the interchange of heat 
between the combustion gases and water is too slow to enable a 
useful mixture of combustion gas and steam to be produced, 
This invention relates to an improved method of and apparatus 


| one stuffing-box, and is itself packed at the other end by another 


| $25,900. 


(ls ©! 
‘ey SSS S 
WY ccecccceccccccdccecqvl 


om 
LAS Pp 
SON 


ss 


gas mixture is conducted through the pipe x from the combustion | 
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on the interior face of che plunger, an annular oil receptacle at 
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Gayer, Paris, France.— | 


stuffing-box. There are nine claims. 

SECTIONAL GEAR WHEEL, JF. 
Filed March 15th, 1904. j 

This invention consists in combining a wrought metal two-part 

















rim, in which teeth are cut, with a cast metal centre frame, the 
ends of the sections of wrought metal being bent at right angles, 
as shown. There are three claims, 
825,950.—STEam Encine Air Pump, IW. Weir, Cathcart, Scotland. 
—Filed September 28th, 1905. 
The first claim adequately explains the nature of this invention. 


the lower end of the outer face of the plunger, the interior oil recep- 


tacle being at greater elevation than the exterior oil receptacle, 


and a passage through the plunger wall conn ting up the oil 


receptacle. There are six claims. 


| $26,309. Transmission Gear, W. L, Buck, New York, NV. 


Filed September 2nd, 1905. 
This is a variable-speed transmission gear, A fixed bevel friction 











wheel runs inside a hollow cone wheel. Une edge runs on 4 
conica) disc, the axis of which can be shifted, as shown by the 
dotted lines, a universal joint permitting movement to take place. 
There are five clafms 
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OPENING OF A NEW ROUTE TO IRELAND. 
No. 1, 


Fishguard, in Pembrokeshire, to Rosslare, in Co. Wexford, 


| 
| vid Rosebush, there is a saving of 1 mile 58 chains in 


| 
| six times, and has been diverted six times, the length of 


| distance by the new line. It is also double throughout up | the diversions amounting in all to about one mile. There 
to Letterston Junction, the ruling gradient is 1 in 108, | are six over-bridges on the line and thirty under. Most 
YesrerDay, August 30th, the new route to Ireland from | and the sharpest curve has a radius of 30 chains. From | of the bridges over the river are- about 30ft. span and 


Letterston Junction to Goodwick—four miles—the line 


have brick arches, with the exception of two, which have 


was opened for traffic, and this sees the completion of | is single, and operated by the electrical train-staff with a | steel girders. The length of bank is about equal to the 
| crossing.place midway. As all the traffic at the busy | length of cutting. The greatest depth of cutting is on 


another of the big schemes the Great Western Company 
has had in hand for some time, The present route is 
from New Milford to Waterford, between which ports the 
Great Western Company runs its own boats every night, 
except Sundays, a sea. journey that occupies at least six 
hours and a-half, and a total journey from London to 
Waterford of nearly 14 hours—4.30 p.m. to 5.45 a.m., 
Irish time. With the new service, in which it is 
associated with the Great Southern and Western of 
Ireland, there will be a day and night service in both 
directions, with a sea passage of under three hours, and 
a total journey from London to Waterford of about 
10 hours—8.45 to 6.25, Irish time— whilst Cork will be 
reached in 13 hours as compared with the present 
18i hours vid Waterford and 14} hours vid Holyhead, 
Kingstown, and the Great Southern and Western. 

But there is a possibility of the scheme developing into 
something greater than this, and that is as a port of call 
for the Atlantic mails. Fishguard is 127 nautical miles 
from Roches Point—-off Queenstown—a steaming distance 
of, say, six hours, andas London is 259 miles from Fish- 
suard it seems within the range of practical politics for 
the mails to be in London within 12 hours of the time 
the mail steamer passes Roches Point. The mails, at 
present, when disembarked at (Queenstown, take about 
14 hours to get to London, in addition to the time spent 
in transferring them to the tender and thence to the 
train. Liverpool is 150 miles from Fishguard and 
242 from Roches Point, so that there will be an extra 
15 miles to cover if the proposed diversion were put into 
force. Fishguard is 2902 nautical miles from New York 
as compared with Plymouth 2957, Liverpool 3017, and 
Southampton 38077. What seems practical is for 
steamers for Liverpool to proceed direct from New York, 
Boston, South America, the West Indies, &c., to Fish- 
guard without calling at Queenstown and for the pas- 
sengers for Ireland to be sent vid Rosslare. Those 
for the Continent would be sent to Southampton vid 
Bath and Salisbury or to Dover vid Reading. 
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hours will be flowing in one direction no inconvenience is 
expected to arise from this short length of single track. 
It is necessary here to remark that the scheme for a 
short passage from Fishguard to the South of Ireland is by 
no means new. Such an idea was proposed over sixty 
years ago, when I, K. Brunel was constructing the South 


| either side of the tunnel, on the south—or London—side, 
| the depth being 62ft., and on the north side 75ft. 6in. 
| The lowest point on the line is in the Treffgarne Valley, 
and is 94ft. above Ordnance Datum, and the highest being 
near Letterston, which is 213-30ft. The work has been 
carried out under Mr. W. Armstrong, the company’s engi- 
| neer for new works, who has been represented on the 
ground by Mr. A. C. Cookson, the contractors being J. T. 
| Firbank, Limited. 

That there were great possibilities in Fishguard Bay 
as a harbour was appreciated as long ago as 1790, when 
the Lords of the Admiralty gave instructions to a Mr. 
Spence to prepare “a survey of Fishguard Bay and 
harbour, and to make a plan of a proper pier and an 
estimate of the cost of it.” This fact is referred to in 
an article written for the Great Western Magazine by 
Mr. G. Lambert Gibson, the engineer in charge of the 
new works at Fishguard Harbour. Mr. Spence reported 
as follows :—“I beg to inform your Lordships that were 
| @ proper pier made at Fishguard all ships in the south 
part of the Irish Channel when forced by gales of south 
or west winds to bear away for a harbour, might safely 
run for Fishguard Road, when they cannot fetch Milford, 


| and the packets from Waterford would have the peculiar 
advantage of the choice of two ports to put into, as the 


wind should serve ; for if it blew so strong from the south 
as to make it difficult to reach Milford they could easily 
run up St. George’s Channel and put into Fishguard. 
Fishguard Road is sheltered from south and south- 
| east winds, and should the wind shift suddenly to 
| the north-east while they were in Fishguard Bay, so 
as to make their lying there dangerous, they have only 
to run into the proposed pier at Fishguard, where they 
will be safe from all winds and weather. The extent of 
Fishguard Bay from east to west is about three miles, 
and from north to south about one mile and three- 
quarters, and the general depth of water is from 30ft. to 
70ft., according to the distance from the shore, which is 











Fig. 2—SLASTING THE CLIFF 


The scheme is formed of five different parts. The first 
is the construction of a new line to give a better access 
from the Great Western main line to Goodwick and Fish- 
guard instead of the extremely heavy single line from 
Clynderwen to Goodwick, on which there are such severe 
gradients as 1 in 27. The second part is the construction 
of Fishguard Harbour, and the extension of the main 
line from Goodwick; the third, the provision of three 
turbine steamers for the cross-Channel service; the 
fourth, the reconstruction of Rosslare pier and harbour; 
whilst the fifth is the building of a new direct line from 
Rosslare to Waterford, in which may be included the 
construction of a length of new line to bring the Mallow 
line—for Cork, Killarney, Limerick, &c.—into the North 
Station at Waterford, and so allow direct access from 
Rosslare to those towns, instead of passengers having to 
cross the river Suir by a toll bridge and go through the 
town from the North to the South Station. 

It may be convenient then to notice the whole scheme 
in this order, and so the first point to be referred to is the 
new line from Clarbeston Road to Letterston Junction, 
a key plan of which is given in Fig.1. The former 
station is about 144 miles short of the terminus at New 
Milford, and is about 64 miles west of Clynderwen, where 
the present branch to Goodwick and Fishguard leaves the 
main line. Interrupting our narrative for a moment, 
it may be observed that whilst the station, harbour, 
and works are on Fishguard Bay, they are situate in 
Goodwick. The village of Fishguard lies to the east of 
the railway and agross the Bay. The existing station 
and the new harbour station are and will be known 
as “Fishguard and Goodwick.” The old line vid 
Rosebush is single throughout, has, as before stated, 
gradients as stiff as 1 in 27, and very severe curves, whilst 
the bridges, &c., are not sufticiently heavy to carry engines | 
and rolling stock of present-day weights and dimensions. 
The new line is 10 miles 50 chains in length, and as it is 
about 19} miles from Clynderwen to Letterston Junction 











Wales Railway west of Chepstow. The terminus then 
proposed was Fishguard, whence steamers were to run to 
Wexford in conjunction with the present Dublin, Wicklow 
and Wexford Railway, which, by the way, is about to 
change its name to the Dublin and South-Eastern 
Railway. The South Wales Railway was an independent 
company, and in 1851 the Great Western entered into 
negotiations to absorb the line. This led to the works 
between Clarbeston Road and Fishguard being stopped, 
and subsequently abandoned, as it was found better to 
continue the line to Milford Haven and take advantage 
of the natural harbour there. 

In the realisation of this scheme we may then see, in 
this the centenary of Brunel's birth, the fulfilment of one 
of his dreams. In the fifty years that have passed since 
then many changes have been made, and amongst them 
the construction of a line from Clynderwen—on the 


Great Western main line to New Milford—through | : 
| Company, and the resident engineer for the harbour is 


Rosebush to Letterston, and within six miles of Goodwick. 
This line was opened in 1876, and was extended to Good- 


wick in 1899, but for reasons already given, it is unsuitable | 


for use as a main line under present-day conditions. 


The adoption, at this day, of Fishguard as a harbour, | 


has led to a revival of Brunel’s scheme in part, and 


portions of the new railway from Clarbeston Road | 
to Letterston are constructed on old banks and through | 


cuttings that were commenced by Brunel. 


The new line is double throughout, and commences with | t 1 
| of the railway. About the centre of the engraving will be 


a junction with the main line 26 chains west of Clarbeston 
Road Station. This junction has been laid out so that 
trains can take it at full speed. The rails are 44ft. 6in. 
in length, and weigh 973 lb. per yard, and are carried in 
chairs weighing 52 Ib.each. The cnly tunnel on the rail- 
way is situate 33 miles from Clarbeston Road junction, and 
242 yards long, on a curve of 40 chains radius, and a 
gradient of 1 in 110. The railway follows the course of 
the Western Cleddau River in the Treffgarne Valley for 
about 2} miles, and in this distance the river is crossed 
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bold all round. Fishguard Harbour is situated about 
three-quarters of a mile S.S.E. from the Road, and is of 
an irregular form, but capacious and easy of access, having 
neither rock nor bar to its entrance.” 

About twelve or thirteen years ago matters began to 
be moved in a quiet way, but by independent companies 
on both the Welsh and Irish sides, out of which has 
evolved the present scheme, but before a complete plan 
on a suitably large scale could be attempted it was 
necessary for the Great Western and the Great Southern 
and Western of Ireland to obtain powers to form a new 
company, whose title was the Fishguard and Rosslare 
Railways and Harbours Company, and to absorb all the 
existing interests. On the board of this institution there 
are four Great Western directors and three Great 
Southern. The chief engineer for the works on the 
English side has been Mr. James C. Inglis, the general 
manager and consulting engineer to the Great Western 


Mr. Lambert Gibson. For the Irish side the chief 
engineers have been Sir Benjamin Baker, Mr. Jd. Otway, 
and Mr. A. Gordon. The resident engineer for the 
Rosslare Harbour is Mr. A. D. Delap, and Mr. J. E. 
Everett has been the resident engineer for the Waterford 
and Rosslare line. 

From Fig. 8, page 220, an idea will be obtained of Fish- 
guard Bay. The viewis taken from the village of Fishguard. 
On the left, in the corner, is Goodwick, the present terminus 


seen Goodwick pier, and above it, nestled amongst the 
trees, is the hotel belonging to the railway company, 
hitherto known as the Wyncliffe, but to be called in 
future Fishguard Bay Hotel. On the right of the hotel 
will be seen the cliffs from which the store has been 
obtained wherewith the pier and breakwater have beencon- 
structed, and on the extreme right is the new breakwater. 

It should be stated that the railway runs in a north- 
easterly direction, and the breakwater points south-east 
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by east. In the engraving one half of the bay is seen, 
and there are hills on the east side, corresponding to 
those on the west, seen in the background of the view. 
The bay is, therefore, protected from westerly, southerly, 
and easterly gales. From meteorological observations 
taken, for some time it appears that the prevailing wind 
at Fishguard is $.S.W., which is off shore. There is also 
a noticeable absence from fog which will conduce to more 
favourable working of the cross-Channel services. The 
bay is 2} miles across at its opening on the line of the 
breakwater, and about 1} miles in length, and is never 
less than 45ft. in depth at low water across the whole 
length of 2} miles. There is an excellent anchorage on 
a soft rockless bed. The cliffs on the west side rose 
‘precipitately from the sea to a height varying from 
100ft. to 200ft., and these have been cut away and the 
stone used for the breakwater and for the quay, which 
has been built out seawards. 

The breakwater is 2000ft. in length, and another 500ft. 
are to be added, which will increase by 40 per cent. the 
protected area of 500 acres. It is composed of heavy 
rubble mound, and is 300ft. wide at the bottom, 7O0ft. 
wide at the top, and about 7Oft. deep. It has all been 
tipped from the shore, the side nearest the sea being 
composed of blocks of 5 tons to 15 tons in weight, which 
have been allowed to settle in position, and about 
650 tons have been used for each foot of length. The 
top of the breakwater will be capped by a concrete 
parapet, the top of which will be 20ft. above high water. 
This is to prevent waves breaking over, and also to allow 
access to the lighthouse at the end during storms. 

When the construction of the harbour was first com- 
menced the progress was necessarily slow, owing to the 
steepness of the cliffs and the want of foothold for the 
workmen; but at the time the work passed into the 
hands of Mr. Inglis—then the Great Western chief 
engineer—and Mr. Lambert Gibson was appointed resi- 
dent engineer, sufficient rock had been removed from the 
cliffs to form a convenient strip of land on which engines, 





| done out of the sight of the passengers. 


supplying the Great Western system with 1000 cubic 
yards of screened top ballast per week, in addition to the 
sand and small chippings required for the concrete for the 
quay wall. 

Before the quay wall was commenced a trench was 
excavated by means of a suction dredger, removing the 
sand for a depth of 10ft. or 12ft. A Priestman grab 
hopper barge followed for removing the shingle down to 
therock. Divers then levelled off the rock, filling up any 
crevices with concrete in bags, so that a perfectly level 
foundation was secured, on which cencrete blocks were 
lowered by means of a 15-ton Titan crane. The blocks 
were made of a mixture of 6 parts screenings to 1 part of 
Portland cement, large pieces of clean rock also being 
thrown into the casing. The concrete set in three or 
four days, and was lifted by a crane on to a stack, where 
it matured for three months or more. 

These blocks each weigh from 6 to 10 tons, and 5000 
were used for the quay wall, which is 19ft. 6in. thick at 
the bottom. The Titan crane had a 60ft. working radius, 
and stood on that part of the sea wall that had been 
built and on the filling that had been tipped behind. In 
Fig. 6, page 220, is a view of the Titan crane at work. 

Above the block work the wall is constructed of mass 
concrete, the concrete being cast in position. The con- 
struction of the upper part will be understood by 
reference to Fig. 3, which shows the mass concrete in 
position with the filling at the back. The piles are tied to 
the concrete, and old rails bent to a suitable shape as 
shown, are used to reinforce the concrete, and the upper 
part is constructed with a gallery under an overhanging 
arch, so as to form the cattle gallery. The formation of 
this is seen in the background of Fig. 8, and in Fig. 4 is 
seen the cattle gallery completed. Gates are fixed to the 
piles which, when closed, protect the path from the sea, 
but when cattle have to be unloaded, the gate opposite 
the gangway is opened and shut back across the gallery, 
so as to turn the cattle in the required direction. Con- 
sequently cattle can be unloaded at any point, and as 
the gallery is below the station level, the unloading is 
The cattle pro- 


| ceed from the gallery to the pens by a subway under the 





Fig. 4—THE CATTLE GALLERY 


cranes, and wagons could conveniently be placed. In Fig. 7, | 
page 220, is a view of the works from the breakwater end as | 
they were soon after this period. A complete installation 
of compressed air drilling plant was put down to bore 
holes in the rock and blast it down. One method em- 
ployed was to bore holes up to 20ft. deep and 2}in. 
diameter, into which charges of gelignite were placed and 
fired by an electric battery. Another was with mines 
made with a tunnel about 40ft. long, driven square into 
the face of the cliff, with two branches also of about 40ft. 
area, to the right and left. At the ends of the cross 
tunnels small chambers were made, in which were placed 
two boxes containing seven tons of gunpowder. The 
tunnels were then built up and the charges fired by 
electricity. 

In Fig. 2 is an illustration of the firing of such a mine, | 
which brought down 40,000 tons of rock from a place | 
where the cliff is 120ft. high, and the slice of rock | 
detached was about 40ft. thick. Nine Ingersoll pneu- | 
matic drills were used in the work, and in four years | 
200 tons of explosives have been used, and two million | 
tons of rock removed. 

The rock was loaded by fourteen steam travelling | 
cranes, and disposed of as follows:—The largest pieces | 
were used in the breakwater ; those from 1 cwt. to 3 tons | 
were used to form the side of the harbour and for the | 
filling for the quay and sidings. The smallest were sent | 
to a ballast crusher to be broken up. 

This ballast crusher was one of the first to be used by | 
an English railway company... It isci ‘+e gyratory type, | 
and breaks the rock down to 2in. size, wnich then drops | 
into a 70ft. elevator and is carried to a rotary screen. | 
This takes out the jin. chippings and sand, which fall | 
into a concrete mixer or into a reserve bin. The larger | 
pieces fall into large bins capable of holding 400 tons, | 
whence they are loaded direct into baliast wagons. It | 
may here be remarked that the Great Western ballast | 
wagons are constructed of steel with hopper bottoms and | 
fitted with continuous brakes, and the brake van is sup- | 
plied with a plough, and at Fishguard these wagons can | 
be loaded with 90 tons of ballast in twenty minutes, | 





station. 
The completed scheme is shown in plan by Fig. 5, 
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rate of 250ft. per minute. There are also three electric,| 
capstans. The goods platform nearest the sea is pro. 
tected for the whole length and for half its width by a 
low roof. The inner goods platform, the passenger plat 
form, and the intervening lines are protected by a sinule 
span roof 470ft. long. There is also an electrical erate 
capable of lifting 21 tons. This will lift a wagon con 
taining coal bodily and tip the contents direct into , 
steamer or lighter. There are two short sidings pro 
vided for such wagons. The cranes, capstans, and 
traversers were made and fixed by Stothert and Pitt, 
Limited, Bath. The cattle pen platform is 650ft. lony. 
and contains 65 pens. The fences are made of old rails, 
That part of the platform of the pens nearest the rails js 
paved with wooden blocks, on to which the doors of th» 
wagons fall. A slaughter-house is also provided. 

The quay wall is over 1100ft. in length, with 20ft. of 
water at low spring tides and 388ft. 6in. at high water, 
There is room for three large steamers to be berthed 
together alongside at all states of the tide. At its wides: 
point the yard is 260ft. wide. One advantage of the 
scheme is that it can be readily extended at small co. 
Such an extension could be made from the 21-ton eratis 
towards the breakwater. This is for a distance of about 
600ft., and could be more easily constructed th, 
the present portion. 

At the north end of the yard is the electrical powei 
house. The whole of the yard and buildings will be 
lighted and heated electrically, and the capstans, cranes, 
and traversers operated electrically. The traversers are 
kept in a recess under the platforms, and when they 
require to be used they are drawn forward electrically, 
and when in position are automatically raised to the 
platform level. They are interlocked from the signal-box 
with the signals leading to the lines upon which the 
traversers stand. There are two sets of traversers, one 
at each end of the station. 

The whole of the electrical work has been done by 
Siemens Brothers, Limited. There are three Babcock aid 
Wilcox hand-stoked, natural draught, water-tube marine 
boilers, each having 1050 square feet heating surface 
and 10 square feet grate area, and working at a pressure 
of 150 lb. per square inch. They are fitted with super 
heaters of 182 square feet heating surface to superheat 
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Fig. 5—-FISHGUARD HARBOUR 


The line on the extreme right nearest to the sea is the 


up main line, the next is the down main, whilst the third | 


line is an up and down goods line. Joining the up main 
line near the boat quay is an up goods line which, near 
the signal-box, is divided into two goods platform lines. 
Near the signal-box, also, is a through road from a short 
carriage siding to the up main line, with double slips to 


give access to and from the up goods line, and to the up | 


main line from the goods platform lines. On the south 
side of the signal-box there is a cross-over road between 
the up and down main lines, and a through road from the 


up and down goods line to the up main line with facing | 


slips in the down main line. By these connections trains 
can run from the up and down goods line, and from the 
down main line, on to any road. 
down main line, further northwards, access is obtained to 
the three lines between the down main line and the cattle 
pens. The two lines nearest the cattle pens are devoted 
to cattle wagons, and are tiled so that they can be 
swilled. There is an ample supply of water for 
washing the wagons and pens. 
in a single line at the north end of the station, which 
provides for “running round” purposes. There 
altogether accommodation for 650 wagons. 


The passenger platform is of the island type. and is | 


800ft. long. It is provided with the usual booking and 


telegraph offices, first and third-class refreshment rooms, | 


waiting rooms, &c. Access is given to and from the 
boats by means of two sets of traversers that bridge the 
three lines that intervene between the platform and the 
quay. 


passes under all the lines and gives access to and from 
the Wynclitfe Hotel and Goodwick village. 
There are two goods platforms and nine 30 cwt. electric 


By facing points in the | 


All the lines terminate | 


is | 


Should any of the lines be occupied so that the | 
traversers cannot be used, passengers go through the | 
subway at the London end of the station. This subway | 


120 deg. Fah. Two feed pumps of the Weir pattern have 
been supplied. The pipe work has been arranged for 
working the engines condensing or non-condensing. 
The condensing plant is of the Belliss and Morcom 
surface type, with 1000 square feet cooling surface. 
The air pump is an Edwards two-throw single-acting 
pump, direct steam driven by a compound engine. Fo) 
the circulating water a Belliss and Morcom centrifugal 
type pump direct driven by Siemens motor is employed. 
This pump is placed on a jetty about 400ft. from th 
generating station, and is arranged for lifting water at al! 
conditions of the tide. The generating plant comprise- 
two Siemens-Belliss direct-coupled sets, each consisting 
of a two-crank compound engine and mounted on the sam 
bed-plate, with a continuous current shunt generator of 
120 kilowatt output, 440-480 volts, at 435 revolutions pe) 
| minute; and one set consisting of an engine exactls 
| similar to the above, but direct coupled to two dynamos 
arranged tandem, each having an output of 60 kilowatts. 
at 240 volts, for balancing the load on the three-wire 
system. A battery of 220 Tudor cells, having a capacity 
of 500 ampéres hours, with a normal discharge of 50) 
ampéres, arranged in two sections for working on the 
| three-wire system with hand-reversing booster below, has 
been provided. 

There is a battery booster, comprising one Siemens 
motor direct coupled to, and mounted on the same bas« 
plate with, two Siemens generators, arranged for charg 
and discharging the above-named battery. Itis also capable 
of milking a small number of cells. The switchboard 
consists of ten panels as follows :—Four generator panels 
—one blank for future extensions—containing the neces 
sary automatic cut-outs, instruments, switches and 
articles ; one voltmeter and earth panel; three panels for 
| the battery booster, consisting of a motor panel and posi 
| tive and negative booster panels; two feeder panels, one 


which is then conveyed to all parts of the Great Western | cranes, which have a sweep that will deposit goods from | for lighting and one for power. 


system, unloaded and spread, and all this is done without 
being hand-handled. 


This ballast crusher has been! platforms and vice versd. 


the centre of a vessel with 50ft. beam on to either of the 
These cranes will lift at the 


The underground cable consists of paper-insulated lead- 
covered concentric cable, laid solid in cast iron troughing. 














THE ENGINEER 


211 





Avuaust 31, 1906 





overhead cables consist of “ Simplex ” aérial cable, 
i.c., copper strand, with one layer of braiding. Wires for 
station buildings, &e., are insulated with rubber and 
braided, and run in steel conduit. All these cables and | 
wires were ade by Siemens Brothers and Co., Limited, | 
at their Woolwich works, Twelve Siemens differential 
type are lamps, each with automatic cut-out and substi- 
tutional resistance, arranged for burning four in series 
between middle and one outer, #.¢., 220 volts, have been 


The 


i stalled. 

The scheme consists of a three-wire system of electric 
light and power, with 220 volts for lighting, and 440-480 
volts for power. Current is supplied to the network at 
various points at 440-480 volts, a single middle wire being 
provided for the whole network, from which 220 volts for 
lighting is obtained. 

The description of the Fishguard works may be con- 
cluded by stating that there is a reservoir containing 
380,000 gallons, which has been built on the cliffs 220ft. 
above sea level. This is supplied from springs on the 
company’s estate which covers 80 acres. For the accom- 
modation of the company’s servants fifty-two houses 
have been erected. Practically the whole of the work 
there has been carried out by the company itself without 
the aid of contractors. 





MEASUREMENT OF BASE LINES. 


Tue accurate measurement of base lines is one of the 
most important problems in the art of surveying. It is 
not too much to assert that the value and utility of a 
topographical plan is principally dependent upon the 
precision and exactness with which this indispensable 
datum is determined. In the execution of our trigono- | 
metrical or Ordnance surveys, the lineal measures em- 
ployed were many and various. Rods of wood, glass, 
iron, and steel chains, and double bars of dissimilar 
metals, were successively experimented with. Com- 
parisons were made by checking the same base, by | 
remeasuring it with different unit lengths, and in the 
majority of instances the discrepancies were of very 
trifling amount. 

The weak points in the older surveying system did not 
include any question of absolute inefficiency in the 
methods in practice. They were to be found in the | 
inordinate delay and waste of time in the progress of the | 
work, and in its correspondingly heavy cost. The imme- 
diate object in view for the last ten or fifteen years has 
been to increase the rapidity of the surveying operations, 
while proportionately diminishing the expenditure without | 
any sacrifice of accuracy. Some valuable information 
respecting the more important changes which have 
occurred in surveying during the period mentioned is 
contained in a couple of papers which were laid before 
the International Engineering Congress at St. Louis, 
Missouri. They were contributed by officers of the 
United States Coast and Geodetic Survey, and by officers 
of the Geological Survey. A reference to their contents, 
so far as they bear upon the subject of the present article, 
will prove both interesting and instructive. 

In the trigonometrica] survey of India commenced in 
i800. chains were used in measuring the base lines, 
except in some of the native States, where they were 
considered politically objectionable, and would have been 
regarded with suspicion. Subsequently the Colby appa- 
ratus of compensation bars and microscopes was substi- 
tuted. It has been found that, generally, compound bars 
are more liable to accidental changes of length than 
single bars; so that they are usually tested by comparing | 
them with a standard simple pattern from time to time. 
The chief difficulty when the Colby method of measure- 
ment was employed was in the determination of the | 
temperature of the bars when that of the atmosphere 
was rapidly rising and falling. It was estimated that the 
probable error in the Cape Comorin base line, measured 
as usual without thermometers, in compound bars 
amounted to + 1:5 millionth part of the total length. | 








By the introduction of thermometers the error was | 
reduced to + 0°55 millionths. The best measure would 
appear, therefore to consist of compensation bars with | 
thermometers attached to each component. 

It is about twelve years since steel tapes were first 
employed for base measurement in the United States. 
This new departure took place in the running of the 
Holton base in Indiana. During the same period the bar 
method was further improved by the addition of a better 
formed base bar, the duplex base apparatus. In this new 
arrangement there are two measuring bars, one of steel 
and another of brass. They are mounted side by side in 
the same protecting tube, and mercurial thermometers 
are placed between them. Thus the bars constitute both 
a bimetallic and thermometric apparatus, which has the 
unique property of furnishing internal evidence as to the 
magnitude of the constant errors experienced in the deter- 
mination of their respective temperatures as already 
alluded to. 

The latest base measurement in the Coast and Geodetic 
Survey was effected in 1900, and showed a remarkable 
increase in rapidity and economy as compared with any 
former measurements of a primary standard of accuracy. 
{t was formerly the practice in America to organise a | 
party for this description of surveying work, and during 
the year mentioned a party of ten measured nine primary 
bases in six months. The result of the skill and experience | 
accruing from each successive measurement was strongly | 
evidenced by the greater ease and rapidity which attended | 
the operations of the party as the work progressed. 

As a base apparatus, the steel tape is held in high | 








| favour of the bars. 


! 
of the apparatus, so that a complete comparison of the 


five was obtained. The length of each base depends 
upon all the five sets of apparatus, and therefore the con- 
stant errors peculiar to any one of them would have but 
little effect on the final results. 

Another notable advance was made during what may 
be termed the transition period. It concerns the 
standardisation of the base apparatus. Both tapes and 
bars were usually standardised under shelter, while they 
were manipulated in the open. In all similar cireum- 
stances, such as testing, for instance, it is essential that 
the conditions accompanying each operation should be as 
nearly the same as possible. The impracticability of 
effecting this assimilation is the reason why mere 
laboratory experiments cannot be regarded as correct 
indications of the behaviour of materials when subjected 
to actual working loads and stresses. In accordance with 


| this rule, the standardisation of both tapes and bars 


was performed in the open air at the first and last bases, 
under conditions as nearly identical as possible in all 
respects with those inseparable from the base measure 
ments. In this manner the length ascertained may be 
considered as that which the bars and tapes had while 
the base lines were being run, 

The standard used on these occasions was the Wood- 
ward ice bar. Tapes 82ft. long were also employed, and 
were substantially as accurate as those double the length 
and cost less. The mean length of the nine bases 
measured in 1900 was 4°8 miles, and the average probable 
error of a base was one part in 1,200,000. American 
experience shows that tape measurements may be made 
on any gradient not exceeding 1 in 10, with practically 
the same accuracy as on smooth and level ground. This 
advantage affords greater latitude in selecting and rang- 
ing a base line, when steel tapes are substituted for bars. 


| It also permits of the line being so chosen as to secure 


good geometrical conditions for future triangulation from 
that datum. The use of both bars and tapes in the same 
survey afforded an excellent opportunity of comparing 
them with respect to their relative accuracy and cost. 


| There was a very small difference between the two 


methods in the former, but slight as it was, it was in 
On the other hand, the cost per mile 
of measurements with tapes was a little more than one- 
third as great as with bars. 

For the last decade the geological survey of the United 
States has abandoned the measuring of base lines by 
bars and by other similar methods, and adopted steel 


| tapes 300ft. in length, stretched under uniform tempera- 


The substitution was instituted on the belief that 
the results obtained were quite as accurate as the 
requirements of the work necessitated. It is claimed 
that by the use of the tape longer bases may be measured, 
owing to the comparative rapidity and economy of the 
process, and more frequently, so that a greater number of 
checks are inaintained over the triangulation. 

In the measurement of a steel tape base line the degree 
of precision attained is estimated by this department to 
be represented by a probable error of from 1:100,000 to 
1:500,000. It should be borne in mind that the expansion 
from the primary base line is generally the weakest part 
of the whole series of triangulation. Our article would 
be incomplete without a brief reference. to the report of 
Director Bendit, of the International Standard Depart- 
ment in Paris, dealing with the special properties of the 
compound metal “ Invar.” 
steel alloy, in which there is 36 per cent. of nickel. It 
has a remarkably low coefficient of expansion, which 
renders it singularly well adapted for the construction of 
bars, wires, rods, and all instruments of measurement for 
geodetic purposes. Its value in this respect depends 


ture. 


| absolutely on the amount of the proportion existing 
| between the respective components. 


When the amount 


| of nickel does not exceed 25 per cent. the alloys expand 


very considerably with the increase of temperature, but 
when this proportion is larger the coefticient diminishes, 
until it attains its minimum value at 36 per cent. If this 
ratio be further raised, the expansion is correspondingly 


| augmented. The actual coefficient of linear expansion 


of Invar is less than ;gg¢509 Of the length for each 


| degree Centigrade, which is about 5 that of any other 
| known metal. 


The alloy can be cheaply manufactured, is readily 
worked, and strongly resists the attacks of oxidising 
agents. For measuring base lines the rods are enclosed 
in long cases of sheet aluminium, furnished with a couple 
of slots for reading the thermometer inside. Two other 
slots are also provided for the insertion of the end points, 
and the distance between the measuring bars is ascer- 
tained by “optical contact.” The measuring rods already 
made are of the H section, the same as that of the 
standard metre, are 13°2ft.in length, and weigh half a 
hundredweight each. 

Contemporaneously with the adoption, during recent 
years, of improved methods of measuring base lines, has 
been the advance made in the patterns of fieldinstruments. 
Theodolites read by micrometer microscopes have super- 
seded, to some extent, those recording by verniers. The 
use of the plane table has been extended to the running 
of traverse lines, and a higher order of spirit level has 
been introduced, with the object of securing what is 
termed precise spirit-levelling. Several other new devices 
have been, and are, still under trial, for the purpose of 
facilitating geodetic surveys. 








CANADIAN RAILWAYS. 


Tue Parliament of Canada in its four months’ session, 


This material is a nickel | 


charters cover through routes connecting and traversing 
two or more provinces, with a few projects specially 
designated as “for the general advantage of Canada.” 
The nine proviacial legislatures in their sessions held at 
various times since the first of the year, have granted 
corporate powers to promoters of railway schemes 
within the local jurisdictions, aggregating perhaps 2000 
miles. Adding to these figures the 6000 miles authorised 
by federal and provincial legislation of the three years 
1903-5—of which about 2800 miles are now under 
contract—there is in prospect, within the coming five 
years, an addition of 16,000 miles to the railway systems 
ofthe Dominion. But the general railway law stipulates 
that any company failing to complete its undertaking 
within five years from the date of its charter, shall forfeit 
its franchise in respect of so much of the railway as shall 
then remain uncompleted. 

Towards the cost of construction, for the current 
period ending 31st March, 1907, the Dominion Govern- 
ment contributes sums amounting in all to something 
over £4,000,000. Of this, £2,000,000 is appropriated for 
the National Trans-continental line, in respect of the 
two sections now under contract, extending 245 miles 
east from Winnipeg, and 150 miles north-west from 
Quebec respectively, and will cover half the cost of 
earthwork and bridging on those sections. The balance 
of the federal grants is distributed over 2893 miles of 
projected railways scattered throughout the nine pro- 
vinces, at rates varying from £660 per mile, up to a 
maximum of double that figure. The Province of 
Ontario has made grants in aid of extension of two lines 
opening outimportant mineral districts north of the Great 
Lakes, and is also providing for an expenditure of £600,000 
to carry forward the Temiscamingue and North Ontario 
Railway toa junction with the National Trans-contin- 
ental line a few miles north of Abitibi Lake, with three 
short branches to mining camps. 

The mostimportant of the new federal charters are those 
relating to branch lines in the North-West Provinces. 
The branches now in course of construction, with those 
authorised by this year’s legislation, will give every im- 
portant shipping point a choice of three or four routes to 
the markets of the East and South. Several of these 
branches will connect at the international boundary with 
spur lines of the Great Northern Railway of the United 
States. The completion of these connections will esta- 
blish, probably before the close of the year, seven north 
and scuth lines of through transportation, extending from 
the heart of the Canadian wheat lands to St. Paul, 
Minneapolis, Duluth, and Chicago. The scheme origi- 
nally laid out by the Great Northern management 
included a new trunk line paralleling the Canadian 
Pacific from Winnipeg to the Rocky Mountains; but this 
part of the project has not yet taken definite shape, and 
nothing can be done until the next session of Parliament. 

Some radical changes have been made in the general 
railway law of the Dominion. The jurisdiction of the 
Railway Commission is greatly enlarged; hereafter the 
railways may be compelled to put in sidings and give 
general facilities for traffic at all points where the Com- 
mission rules that such accommodation is necessary ; 
interchange of traflic between all railways, at all junc- 
tions, is made compulsory ; the Commission is empowered 
to deal peremptorily with all charges of discrimination in 
connection with car supply and otherwise; and the rates 
chargeable for telephone service are to be subject to 
approval. Perhaps the most far-reaching assertion of 
authority yet made by the Commission is the order issued 
last month requiring all railway companies operating 
through routes to the seaboard to prepare within ninety 
days, and submit for approval of the Commissioners, 
revised schedules of rates for east-bound and export 
freight. 

The new “Sunday Act,” taking effect on the Ist 
March, 1907, will not make much change in the situation 
as far as train service is concerned. Passenger trains 
may be run as at present, but excursions are forbidden. 
Freight trains in transit Saturday evening may proceed 
to their destination on Sunday. Yard work must not be 
done between 6 a.m. and 8 p.m.; but the Railway Com- 
missioners may give special permission to carry on such 
work as in their judgment is necessary to prevent undue 
delay to freight traffic, upon application of the companies 
concerned. Track repairs are limited to cases of 
emergency. The Sunday trains will not be permitted to 
bring in newspapers from the United States. 

In the Customs tariff upon imported supplies and 
materials for railway purposes there is only one change. 
Partially worn steel rails sent by Canadian railway 
companies to United States mills to be re-rolled will, on 
their return to Canada, be subject toa duty of 25 per 
cent. on the cost of such re-rolling; but this privilege 
may be abolished on the establishment of a re-rolling mill 
in Canada. It is announced that 50,000 tons of rails have 
been shipped to Pittsburgh by a Canadian railway under 
this new regulation. The necessity for re-rolling is sup- 
posed to be attributable to the fact that within the last 
few years some of the Canadian lines have adopted the 
American “ broken joint” method of track laying, which 
is liable to cause a crushing or splitting of the rail end. 

Another recent enactment deals with the rights of rail- 
way companies whose charters authorise the construction 
of lines through mountain passes in British Columbia and 
elsewhere. Under the new law, every railway crossing 
the mountains must give running rights over its track 
to other companies through narrow passes where the 
| construction of more than one line of rails is not prac- 
| ticable. The passes traversing the main range of the 
| Rocky Mountains have been very thoroughly re-surveyed 





estimation in the , United States, since there is now no! which ended 18th July, passed Acts incorporating nine- | during the last two years, and it seems to be definitely 
question respecting its merits with regard to the important | teen new railway companies, and revising or enlarging | established that the best available route for the western 
requisites of accuracy, speed, and economy. It is }in. in} powers granted in previous sessions to forty-five existing | railway extensions is through the Yellowhead Pass, 
width, jin. in thickness, and’ 164ft. or 328ft. in length. | railway companies. The total length of new construction 


Four steel tapes were employed, together with the duplex | 
bar apparatus, on all the nine base lines, and four-fifths 
of the measuring was accomplished by the former. One 


authorised by 


section upon each base was meted out with all five pieces! all details of equipment for traffic. 


the federal charters of 1906 may be 





| situate about 120 miles north of the Canadian Pacific 
| main line. Four companies have charter powers through 


roughly estimated at 8000 miles, -and the cost will | the Yellowhead, and the apprehension had been expressed 
average about £7000 per mile, including rolling stock and | that one of these companies might claim exclusive rights, 
These federal 


The new law will defeat any such scheme for monopo- 
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lising the mountain gateways. Practically, all railways 
will have equal rights, whether first in possession or not, 
subject, of course, to the limitations imposed by their 
charters. 

In new provincial legislation relating to railways, the 
most noteworthy is the step taken by the Province of 
Ontario in establishing a Railway Board with extensive 
jurisdiction over railways, whether operated by steam or 
by electricity. Another enactment creates a permanent 
committee of three members to be known as “The 
Hydro-Electrie Power Commission of Ontario,” em- 
powered to take action, in co-operation with munici- 
palities, for the development and supply of electric power 
throughout the province—a matter which will be of vital 
importance to the railways in the near future. Another 
Act doubles the taxation of railways in Ontario. The 
annual rate is to be, in organised districts, £12 per mile 
for single track; and £4 additional per mile for double 
track ; in the unorganised northern districts, £8 per mile 
for single track and £2 additional per mile of double 
track, 

Under the Joint Stock Companies Acts there have 
been incorporated, within the last six months, over 400 
industrial companies, and many of these are practically 
subsidiaries of the railways. ‘The powers granted to some 
of these are extensive beyond all precedent, and the 
corporate name is not always a safe index to the field of 
operations. For instance, five persons incorporated 
under the name of a Railway Elevator Company are em- 
powered to. buy and sell grain, to carry on a milling 
business, to act as steamship and forwarding agents, to 
buy and sell cattle and horses, to acquire water power 
and develop electric energy, to sell electric light, to acquire 
timber lands aud carry on business as lumber dealers and 
coal merchants, also “any other business which may 
seem to the company capable of being conveniently 
carried on in connection with the business or objects of 
the company ;” and all these operations may be carried on 
“ throughout the Dominion of Canada and elsewhere.” It 
is understood that fully one hundred of these new companies 
are branches or agencies of United States firms. Through 
these local organisations the American manufacturers are | 
making persistent effort to control the Canadian market, | 
especially in railway supplies and railway equipment. | 
All these corporate privileges are, of course, within the 
reach of British investors on precisely the same terms. 

Of the traftic passing over Canadian railways, fully one- 
third is international, in omgin or in destination, and | 
comes in, one way or another, within the jurisdiction of | 
the Interstate Commerce Commission of the United 
States. The enlarged powers vested in that tribunal by 
recent enactments of the United States Congress, taking | 
effect in September next, will create new conditions | 
governing the interchange of traffic between the railway | 
systems of the two countries. 











THE FACTOR OF SAFETY OF WINDING ROPES. | 
No, if.* 


CONSIDERING now the effect ina rope longer than L 


= W.2, it is apparent that, if the length of the rope | 
exceeds half the wave length, the head of the wave will | 
not return to the lower end of the rope until W, has 
acquired some upward velocity. 

However, be the rope ever so long, it is obvious that, 
as the upward motion of W, is dependent on a wave of 
release that follows in the wake of the wave of stress, 
the whole of this latter must have returned to the bottom 
of the rope before the completion ot the upward travel | 
of the weight, so that at some time or another in this | 
semi-vibration the kinetic energy which the weight Ws 
previously gave up to the rope will be restored to its | 
source. | 

On the other hand, no additional energy can be created | 
in the system by the wave motions, and, in the vibrations | 
subsequent to the first collision between the rope and the | 
weight, there will never be between the weight and any | 
section of the rope a greater relative velocity than 2y, | 
which relative velocity existed between the weight and | 
the lower section of the rope at the instant of the first | 
collision. Consequently the effect of this first collision | 
can never be exceeded in magnitude by that of sub- | 
sequent ones. Therefore, for a length of rope equal to or | 
greater than W/2, the maximum stress occasioned in the | 
upper cross section will be, from theoretical considera- | 
tion, equal to 3S. To what extent in practice this stress | 
may be reduced in the case of a long wire rope is a | 
matter that may, perhaps, be capable of demonstration | 
by means of actual experiment; but from a considera- | 
tion of the structure of such rope—which, of course, is | 
not really a prismatic body, although assumed to be $0 in | 
the previous calculations—and of the fact that extensions 
or contractions under stress involve the untwisting or | 
further twisting of the elements, it may be expected that | 
a wave of stress will materially reduce in energy while | 
traversing a long length of wire rope. 

Take now the case of a rope shorter than W/2. Here | 
it is clear from previous argument that when the head | 
of the wave reaches the lower end of the rope, the motion | 
of W, downward will not be completed, and it will be 
falling with a velocity, say, v;. In the small section of 
rope at that instant receiving the velocity v, a stress of 
S exists, and a further stress of S,, corresponding to 
velocity v;,is being produced ; but, owing to the return of 
the head of the wave the whole stress will be increased 
to value 258 +5 +8, = 3S + §,, and the retardation of 
the motion of W, will be similarly effected, that is to 
say, the force producing retardation at that moment, viz., 
P + P,;, will be instantaneously increased to 3P + Py, 
this resulting in a more rapid checking of the velocity of 
W; and a reduction of the time ¢ to ¢,, as represented in 
Fig. 1. 

he wave, after this second reflection, and with head 








* No. I, appeared August 24th. 


now P + Pj, travels up the rope again. When it meets 
the upper cross section and suffers its third reflection the 
instantaneous stress produced will be 2(S + §,), which, 
added to the stress of S existing in the rope due to its | 
own stoppage, totals 3S + 28). 

If the rope is so short that the head of the wave can | 
return a second time to the lower end of the rope before | 
the motion of W; downwards is completed, a further | 
increase of stress will be produced, and it appears that | 
the maximum stress in the upper cross section for the | 
case of a short rope may be represented by the formula | 
Sieen i NS] + 2 (S + 8; + S, + &e.), where 8, S., Ss, «e., 
are each less than S, and in decreasing order of magni- 
tude. However, there may be a very large number of 
these augmentations in a very short rope. It is not 
necessary to do more here than indicate that these 
results lead one to expect the production of an infinitely 
great stress in an infinitely short rope, and that the 
motion of W; will be instantaneously arrested. 

In a shorter rope that W/2 the motion of W, downwards 
is stopped by a series of jerks, these jerks occurring each | 
time the head of the wave returns to the lower end of 
the rope. Subsequently, the acceleration of Ws upwards 
is also accomplished in this spasmodic fashion, the 
number of impulses in each case depending on the 
shortness of the rope. 

When the rope is of length equal to W/2, the wave 
effects due to impact synchronise with the natural 
vibration of Ws at the end of this length of rope. 

When the rope is longer than W/2 there occurs one 
jerk on the upward motion of W.. 

These effects can be plainly seen in experiments | 
conducted with a variable weight at the lower end of an 
india-rubber cord of length, say, over 20ft. The upper 
end of the cord is to be attached to the lower end ofa 
short piece of unstretching string, which has its upper | 
end fixed to a rigid support. The whole system is lifted | 
a certain height, say, 1°55ft., leading to a velocity of 10ft. | 
per second, and then dropped, the short length of string | 
providing for a sudden stop of the india-rubber. With 





| travelled by the stress, and not the length of the 


| will bet =‘7 =" 


| ratio W, /k, and it the rope is longer than W/2, and if 
| the checks of velocity are sufficiently rapidly applied, so 
| that the shock of the second arrives at W, before the 
| effect of the first is completed, the shock of the third 


Wire 
only 
may 


spiral. This spiral, however, may be of length 
5 per cent. greater than the rope, and E for the wire 
be as great as 30,000,000, so that the approximation may 
not be very correct. ‘The large kinetic shock that we 
have been considering, due to a sudden stop of the upper 
end of the rope while lowering a lcd, is only one out of 
many dangerous effects that are within the bounds of 
possibility attendant on winding operations. 

Exception may, of course, be taken to the assumption 
of a sudden stop, but its justification lies in the fact that 
in practice an attempted gradual retardation consists jn 
the application of at least one sudden check to the speed 
and a sudden loss of, say, v feet per second velocity—the 
effect of which may be calculated from the formula pre. 
viously established—the velocity being purely a multiplier 


of the kinetic stress, and the relation S = 3 v r/ Ew 
Y 


holding true for all velocities. If a number of small 
checks of speed are applied in rapid succession to the 


| rope, there is the possibility of their producing an effect 


equal to the sum of their separate effects. 
For instance, if there is a sudden check of v fect per 
second velocity, the duration of its first action on W, 
Ws, V 
gE 


This time solely depend; on the 


before the completion of the effect of the second, and so 
on, it is clear that the cumulative result is obtained, 
With a good engine-driver, and all appliances in proper 
working condition, the possibility of the cumulative effect 
does not on consideration appear to be very great. How- 
ever, the chattering of a brake might easily lead to the 
application of a series of shocks with the necessary 
rapidity. If the rope is shorter than W/2 the time of 
descent of W, is decreased, and there is more certainty 


| of the effect of the first shock being completed before 
| the second shock arrives, but as has been shown before, 
| this time can only be shortened with an accompanying 
| increase of stress. 


Turning now to other dangerous possibilities due to 


| kinetic conditions :—Case (a): A heavy elastic rope being 


eal 
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___ Velocity 


these dimensions the stretching of the india-rubber cord 
is sufficiently great, and the vibrations and jerks 
sufficiently slow, to allow of personal observation and | 
detection. 
teturning now to the results obtained by theoretical | 
investigation, which rough practical experiments prove | 
to be apparently true, it has been shown that, for | 
lengths of rope weighing less than *35 of the ‘oad | 
they carry, the maximum kinetic stress at the upper cross | 
section, due to a sudden stop in lowering, increases | 
rapidly as the length is shortened, while for a length | 
equal in weight to—or greater than—°35 of the load, the 
kinetic stress is constant, and is equal to 3 v a/ B aa | 
J 
If, now, we add to these results the statical stress, we | 
obtain the whole stress at the upper cross section. This | 
has been done, and the values—in tons of 20001b. per | 
square inch—for all lengths of rope up to 6000ft. are | 
plotted in Fig. 2, page 213. The data used in the caleu- | 
lation are :— 
V = 10/t. per second. V = 12,650ft. per second. | 
K = 1 square inch = 1/144 square foot. 
E = 20,000,0001b. per square inch = 10,000 tons per | 
square inch, or = 1,440,000 tons per square foot. 
w = *000166 tons in the case of a cubic inch, or *288 
tons in the case of a cubic foot. | 
The statical factor of safety at various depths is also | 
shown, and for this purpose the ultimate strength of the | 
steel is taken at 120 tons, but reduced to 105 tons as | 
allowing for “laid-up” efficiency. Regarding the value | 
of V, this can, perhaps, be best determined experimentally. | 
In the above calculations, however, it has been taken as 
12,650ft. per second. This value comes from assuming 
= 20,000,000 lb. per square inch, or 1,440,000 tons per 
square foot, and the mass of a cubic foot of rope—including 
the weight, but neglecting the volume, of the hemp core— 
as equal to '288/g tons; thus :— 


V= a/ a ME = 12,650ft. per second, approxi- 


mate. : 
The length of the rope is taken as the distance 





lv /Es and a tail of We 
7 i 


| raised with velocity v suddenly takes, or attempts to 


This may occur in starting an upward 
The results of a series 


take, the load W, 
trip as the result of slack rope. 


| of dynamometer tests made at a colliery shaft, and show- 


ing the extra pull upon a hoisting rope due to a few 


| inches of slack chain, are published in many ropemakers’ 
| catalogues. 


In view of the great publicity given to these 
results, it is unnecessary to quote them in full here. It 
appears that 6in. of slack chain led to a pull of 8950 Ib. 
from a load of 4000lb. and a pull of 12,2501b. from a 
load of 6875lb., while 12in. of slack led to pulls of 
12,000 lb. and of 15,675 lb. respectively. The length of 
rope dealt with is not stated, but .it may be supposed that 
it was short, and that the cage was resting on the chairs 
at the surface. The difference in the amounts of slack 
chain led evidently to difference in the shock velocities, 
and hence to variation in the pulls registered for the 
same load. 

Looking at the general case (a), it appears obvious 
that, as the load W, cannot be instantaneously given any 
velocity, therefore the motion of the lowest cross section 
of the rope must be instantaneously arrested. The stress 


produced in the rope will be v nf® and the pull 
g 
exerted on W, will be v i / EW Tf We is less than 
g 


lw ? 
vk VA , then the accelerating force starts at value 
gq 


vk /% ° _ W,, and will gradually reduce as W, ac- 
g 


quires velocity. 

P — W; 
Pp 
be no further acceleration of Ws, for the atoms of the 
rope, in suddenly reducing from v to v, velocity, only then 
supply a force equal to the weight of Ws. The wave of 
stress that travels up the rope will have a head of 


and the head of the wave, 


When the velocity of Wy is v1, = v, there will 


after reflection at the upper end of the rope, must return 


| to the lower end to further accelerate W, from velocity 


v, tov. In so doing the head of the wave is increased 
from F = » J= Wt, t 22 Ew _P,W 
k g k 


k ee 
so that on reaching the upper cross section, the maximum 
Ew 9 Ws 

+ 2 k’ 
If, however, the rope is shorter than W, /2, 


where Wa = “* log (P—W,)' 
{ wk ) 


stress will be 2 v 


then the head of the wave vr/ ~ will return to the 


lower end of the rope before W, has acquired the velo- 
city v;, and in such a case there will be increase of stress 


above the value 2 v uf ea +9 Ws | the of 


cause 
: 


such increase being clear, bearing in mind the sudden stop- 
page of the short winding rope previously investigated. 
Considering now the case when W, is greater than 
v Pe 2? Hie rope is being continually pulled 
g . 
upward with velocity v at upper end, the wave of stress 


w / Ew , due to sudden stop of lower end, will travel to 
g 
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the top, be reflected downward, and return to lower end. | 

It is then a question as to whether W, is less than | 

ark © “Tf so motion of W, will ensue, and the | 
g : 

maximum stress in the upper cross section will be 


fa ¥ ? 
re Be +2" and 
WI \ 


ereater than this for shorter ropes. 
g 


for ropes sufficiently long, 


If W, is greater than 2 v K V Ee, there will occur 


further reflections of the wave, and consequent addi- 
tional stress. 

Case (b).—A load W,, with velocity v downwards, is 
suddenly attached to the lower end of a heavy elastic 
rope previously at rest. This may occur as the result of 
the cage, while being lowered, sticking in the shaft, and 
slack rope accumulating. The driver, perhaps, notices 
the slack and stops the engine. Before the slack rope is 
taken up, the cage may free itself and fall. 

Now, assuming the rope to have no velocity when the 
collision takes place between the end of the rope and W,, 
it appears that, owing to the kinetic energy of W,, the | 
lowest cross section of the rope is suddenly jerked into 
motion downward with velocity v. This cross section 

-supposed to be infinitely thin— communicates its motion 
to the next cross section, and would itself thereby come to 
rest were it not still moved downward by W,, but now 
with reduced velocity +,, some of the kinetic energy of 
W, being expended. 


A wave of stress travels up the rope, of head v /" ~ 
g 
and tail zero. This wave will, after retlection at upper 
end of rope, return to: lower end to further retard, and | 
possibly stop, the moving mass W,, for this load cannot 
be stopped by a retardation which is merely proportional 
to its reducing velocity. This wave due to the collision 
is also accompanied by a wave due to the rope suddenly 


(2) From this limit of depth to the surface the stress 
for a given kinetic shock increases as the rope is decreased 
in length. 

(8) The portion of winding rope nearest to the load 
i.e., the portion that never winds on the drum—is a part 
that has to bear the sudden application of every kinetic 
stress due to changes in the kinetic energy of the load, 
and may be expected to deteriorate more rapidly than 
other portions of the rope from this cause. It is not, 
however, subject to much frictional wear. 

(4) lor all depths greater than the dangerous limit the 
maintenance of a standing reserve of strength in the rope 


| appears a suitable provision against the effects of kinetic 


shock. 

In explanation of this deduction it requires to be 
remembered that, although the enlarging of the rope 
does decrease the depth of the dangerous limit, it does 
not reduce the kinetic stress for depths beyond this limit. 

With a 7-ton load, if the rope were increased from 
1-27in. diameter to 1‘6in. diameter, the sectional area of 
the wires would probably be increased by 50 per cent., 


| the weight per foot would also be increased by 50 per 
| cent., while the depth of the dangerous limit would be 


reduced from 1828f{t. to 1213ft.—that is, by one-third. 
It will be seen that my results are in agreement with 


| those obtained by Professor Perry in Paper A, where, 


however, the investigation is more complete, and is con- 
tinued beyond the first semi-oscillation of the load. The 
formula given in Paper A for evaluating P,, the pull at 
the lower end of the rope, during the oscillations, will, I 
believe, prove of great value in determining certain 
hitherto unexplained effects in connection with the safety 


| catches of mine cages. The action of these safety catches 


is usually governed by springs, which operate not only 
when the rope breaks, but when the pull of the rope on 
the cage is nearly completely relieved. It is evident that 
when the negative value of P, is nearly equal to the 
weight of the loaded cage, then these safety catches, if 
rapid enough in movement, will come into action although 


| the rope is not broken, but merely under the influence of 


a rapidly moving wave of release of stress. 


Showing Statical Stress and Factor of Safety at all Stages of hoist of 6000 ft,and Total Stress (Kinetic & Statical) 


at upper cross section due to sudden 
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Fig. 2—DIAGRAM OF 


Both these waves will 


taking the statical stress W. A. 
section, and the 


suffer reflection at the upper 
iaximum stress there will be 


cross 


Case (c).—A cage (weight W.) being raised with 
velocity » by means of a heavy elastic rope is suddenly 
stopped by some jam or hindrance in the shaft. This is 
in reality a special case of (a) in which Ws may be con- 
sidered of infinite weight. Evidently the wave of stress 


Ew 
: J -.- travels up the rope from the lower end, and on 
q 
reaching the upper end is reflected, causing a stress of 


Quy ,/Ew : 
20 / = The puli of the rope on the engine will 
4, 


> ona, See Ew eta 
now be2vh / , and this will cause some reduc- 
Y 


tion in the speed of the moving parts. We may regard 
the engine end of the system as being possessed of a 
definite amount of kinetic energy which has to be 
expended in straining the rope. The retardation will 
be accomplished in the case of a very long rope by a 


Et ,/Ew , 
rh / and concluding 
4 


With value (turning force at circumference of drum 
minus statical load), The case is very similar to that of 
a sudden stop of the upper end of the rope, the differences 
being that the kinetic energy to be expended in the 
present instance is much greater, and that the fixed end 
of the rope, in this case the lower end, is not so greatly 
strained statically. 

A short rope will be comparatively more dangerous 
than a long rope; but, under any circumstances, rupture 
of the weakest link in the system will most probably | 
occur. 


force starting at value 2 


| 


The following deductions appear justifiable from the | 
preceding reasoning :— 

(1) Within a certain limit of depth from the surface, | 
this depth depending on the ratio W*/k, a winding rope | 
18 stressed more severely than at greater depths by a 
kinetic shock of given magnitude. 





W, = /2Tons (for 6000 ft) K=1sgin 


stop when lowering at 10 ft per second 
Ultimate Strength of Steel(reduced) 105 Tons 
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With reference to the contents of Paper B, it appears 
to me that the practical value of these calculations and 
suggestions is not so great as at first sight appears. 
Taking first the case of the sudden stop at the engine end 
of the rope when lowering W, with velocity x. Remem- 


bering the fact that the wave of stress rv f= (or, 
at 


“ 
v 
velocity V = something greater than 12,000ft. per second, 
it will be very difficult to arrange for so sudden a release 
of the pulley C as to prevent some portion of this wave 
from travelling unreduced in head to the lower end of the 


otherwise expressed, E — ) will travel along the rope with 


rope, and causing there the stress 2E 2. In the reflec- 


tions of the wave that will occur in a short rope before 
the motion of W, is stopped, the probable action of the 
safety device at C—which must, of course, possess con- 
siderable inertia—is difficult to conceive, but I am inclined 
to think that its efficiency would not be great. At the 
pithead sheave bearings appears the most suitable place 
to apply spring relief, and there is also some chance of 
introducing a suitable spring connection between the cage 
and the lower end of the rope, but any substituted in- 
crease of weight involved in this latter will not be 
tolerated. If recording devices could be fitted to the 
spring reliefs of a winding rope both at the pithead 
sheave bearings end and at the lower end of the rope, a 
comparison of their readings would no doubt be very 
instructive. ‘ 

In the case of any spring relief provided, whether 
always in action or only called into action on emergency, 
as suggested by Professor Perry, it will be necessary to 
damp its recoil effect by friction—either solid or fluid— 


' and, further, to entirely prevent its recoil within the 


limits of the strains due to statical stress. When the 
causes of the breakage of winding -ropes are being con- 
sidered, it is well to exclude those cases of winding ropes 
that have broken under moderate working stress and 
because of excessive deterioration. These cases are very 
few in number on well regulated mining fields. 

Taking into consideration the other cases, the most 
general causes of fracture are :— 


(1) A jam of the cage in the shaft while lowering, the 


accumulation of slack rope, and subsequent free fall of 
the cage to the limits of the slack. High velocity is 


. . . 7+ WU - 
frequently attained in this way, stress E V is caused, and 


if + is large enough, the rope breaks or pulls out of 
socket. 

(2) The rope leaves the pithead sheave and allows a 
free fall with subsequent jerk similar to that in (1). This 
may be due to sheave or axle breaking, to accumulations 
of hardened grease or dirt in the groove of the sheave, or 
to other causes. 

(3) A jam of the cage in the shaft while ascending. 
This is a comparatively rare occurrence compared with 
(1) and (2), but is more certain to lead to fracture of the 
winding rope or connections. 

(4) Overwinding. Where no detaching hook is fitted 
and an overwind at high speed takes place, the rope may 
be broken or drawn out of socket when the cage is 
pulled against the inevitable obstruction in the headgear. 

(5) In sinking shafts when buckets or kibbles are used, 
a travelling guide or crosshead is usually fitted. This 
sometimes, from one cause or another, gets a free fall to 
the lower end of the rope and breaks it. 

In none of the five cases just mentioned is any spring 
relief likely to be of assistance unless placed between the 
lower end of the rope and the load, and there are many 
practical difficulties in the way of this desirable fitting 
becoming available for use in suitable proportions. 

While dealing with this subject it may be well to refer 
to the popular belief of the many persons who object to 
the use of safety catches on mine cages, namely, that a 
good rope is better than ali the safety catches in the 
world. In argument against this belief it may be stated 
that nearly all the fractures of winding ropes on the 
Witwatersrand occur with comparatively sound ropes 
from one or other of the five causes enumerated above. 

In conclusion, I should like to again call attention to 
the fact that a very representative Commission was 
appointed by the Lieutenant-Governor of the Transvaal 
to go fully into the subject of the safety of persons raised 
and lowered in mine shafts. In addition to the practical 
testing of safety catches brought to its notice, and the 
examination of witnesses in Johannesburg, this Commis- 
sion invited statements from persons conversant with the 
subject who were unable to attend personally to tender 
evidence. Such statements were to be furnished to the 
secretary, Mr. J. R. Mackinlay, Mines Department, 
Johannesburg, supported by affidavit, and had to reach 
him not later than the 3lst January last. 








THE GERMAN STEEL SYNDICATE. 


THE second annual report of the German Steel Syndicate, 
which was approved at a meeting of representatives of the 
constituent works on August 23rd, is as modest a document 
as the first report, which was discussed in these columns on 
September 15th, 1905. It is necessary, in order properly to 
understand the enormous importance of the combination to 
the trade of Germany, and the part which it plays in com- 
petition with British and other iron and steel producers in 
the markets of the world, to recali the fact that the syndicate 
was formed at the beginning of March, 1904, fora period of 
three years, as a limited company for the purpose of control- 
ling both the inland and export business. The number of 
works brought within its fold was about thirty, having an 
annual production of 8,000,000 tons of steel, so that the 
syndicate represented approximately 80 per cent. of 
the aggregate output in Germany at the time. But 
notwithstanding the regulation of the output of this large 
quantity of steel, it was only possible for the syndicate 10 
secure absolute control of the sale and prices of billets, 
blooms, and other forms of semi-finished steel, and of 
railway material and shapes, these constituting about 60 per 
cent. of the aggregate allotments granted to the associated 
works. All other manufactures, such as bars, pipes, rods 
and wire, plates and sheets, railway axles and wheels, 
forgings, castings, and so forth, were left to the discretion of 
the interested works to dispose of at their own prices in so 
far as they did not exceed the tonnage fixed by their 
individual allotments ; and this position represents the state 
of affairs which prevails at the present time. It is easy to 
comprehend that the freedom enjoyed in these manufactures 
enables the works to exert themselves to the utmost, so as to 
produce as economically as possible, and if some of them turn 
out a larger tonnage than they are permitted to do by the 
amount of their respective participations, it is not a difficult 
matter to prevail upon the syndicate to make an all-round © 
increase so as to meet the circumstances of the case when 
business is improving. In fact, at the beginning of January 
of the present year, the aggregate allotments had advanced 
to 8,900,000 tons, in April they had increased to 9,700,000 
tons, and August witnesses a fresh augmentation t6 
10,300,000 tons of steel per annum. 

The report of the Steel Syndicate, as in the case of the 
monthly statements issued by the managing board, has 
merely been handed to the newspapers for publication with- 
out any representatives of the Press being invited to attend 
the annual meeting. What transpired on that occasion it 
would be difficult to say, but there is no doubt that the state- 
ments then made would be of greater value and interest than 
the somewhat stale and scanty information which is em- 
bodied in the report itself, which relates to the year ended 
on February 28th, 1906. We are told, in the first place, that 
the year was characterised by a continually increasing 
demand, which kept the works fully employed during the 
whole of the twelve months, while most of them were taxed 
to the maximum of their capacity in order to fulfil their 
obligations with regard to delivery. Somuch so that no less 
than fourteen increases in the allotment percentages in the 
different classes were made during the year. Notwithstanding 
this favourable position and the uninterrupted advance in 
the cost of production, the syndicate maintained the inland 
prices of semi-finished steel on the same basis throughout 
the year, the only increase being one of 5s. per ton in the 
case of shapes at the beginning of last January. Indeed, 
the syndicate, apparently having regard to the Govern- 








ment inquiry in respect of syndicates, congratulates 
itself upon the reserve manifested in relation to the 
inland prices, a policy which is considered to have 





THE ENGINEER 


Aveust 31, 1906 





214 





proved that the combination has remained faithful to 
the object of seeking constant work at moderate prices, 
and at the same time preserving the German economic life 
from violent shocks. In the case of the export trade it was 
possible to obtain prices which continually rose, but the 
average yield per ton was less than in the first year of the 
syndicate’s activity. The report endeavours to explain this 
by stating that 30°5 per cent. of the invoiced products were 
exported in 1905-06, whereas in the preceding year only 19-8 
per cent. were exported for the account of the syndicate, the 
remainder of the exports devolving entirely upon the works 
themselves, together with the incidental expenses. The total 
sales of semi-finished steel, railway materials, and shapes 
amounted to 5,470,000 tons, or 470,000 tons in excess of the 
deliveries in 1904-05. 

It is remarkable to find how very little information the re- 
port really gives. Even on the important question of the price 
control of all manufactures other than railway material and 
shapes, the report merely expresses regret that no progress 
has been made, notwithstanding the negotiations which have 
been conducted for a long time past. As an explanation, it 
is said that the favourable course of business very much 
reduces the interest of the outstanding works in the question 
of becoming associated with the syndicate, but as the 
outsiders are comparatively of little account, and are mostly 
formed of open-hearth steel producers, the real reason for the 
lack of absolute regulation of manufactures lies in the 
syndicate itself, some of the members of which are 
entirely opposed to the sacrifice of their freedom in this 
respect. The report, which is understood to have been 
prepared at the end of July, when some information should 
have been available, is wholly silent on the vital question 
as to the prolongation of the syndicate, notwithstanding that 
negotiations on the subject have been in progress for two or 
three months. As the present agreement will expire at the 
end of next June, it was expected that some reference would 
be made as to the prospect of its renewal, which is contem- 
plated for a period of five or ten years; but not a word is 
vouchsafed. The report is equally reticent respecting the 
relations of the syndicate with the Belgian and French pro- 
ducers of joists, and the International Rail Syndicate, which 
is composed of English, German, Belgian, and French rolling 
mills, is likewise wholly ignored. In fact, the syndicate 
could searcely have been less informative than the present 
lengthy report actually is found to be. The average prices 
realised are not disclosed, and there is nothing to show that 
the syndicate has worked either at a profit or a loss, although 
most of the works have individually yielded handsome 
dividends to the shareholders. The only matter to be men- 
tioned in conclusion is that a displacement is gradually taking 
place in the works, which now number thirty-seven, inasmuch 
as they are more and more changing over to the production 
of finished manufactures on a larger scale, so that future 
competition will lie to a greater extent in these directions 
than has hitherto been the case. It looks, indeed, as if 
dumping, when a reaction in trade once again sets in, will 
be practised in manufactures, and not so much in regard to 
semi-finished steel, which the German iuland consumers are 
now having to buy at considerably higher prices than in the 
year referred to in the syndicate’s report. 








COMBINATION SINGLE-PHASE AND DIRECT- 
CURRENT ELECTRIC LOCOMOTIVE. 


As we mentioned when describing the reconstruction of the 
New York Central Terminus Stations, the New York, New 
Haven, and Hartford Railway and the New York Central 
‘Railway both use the same terminus in New York, and run 
over the same four-track line of rails for 12 miles from thot 
station. The abandonment of steam locomotives on this 
‘approach line has been made compulsory by the city, but in 
adopting electric traction both railways have decided to 
extend it to the limit of the zone of suburban traffic, so as to 
avoid interference and delay incident to change from steam 
to electric locomotives on a busy part of the line. But 
while the New York Central Railway—owning the 12 miles 
of line above noted—has, as we have already explained, 
adopted and is jnstalling a direct-current system, the New 
York, New Haven and Hartford Railway has adopted a 
single-phase alternating current system, with series-commu- 
tator motors. Thus the electric locomotives are of particular 
interest, as they are required to run for 12 miles on the 
direct-current system, partly with third-rail conductors and 
partly with overhead trolley wires; while for 13 miles they 
will run on the single-phase system, taking 11,000-volt 
current from overhead trolley wires. This novel traction 
system was recently described in a paper by Mr. B. G. 
oe 2, presented at a meeting of the New York Railway 
Club. 

Th2 locomotive is shown in Fig 1, and italready has made 
about 2006 miles in continuous trial runs on a special line 
of rails. The frame, bogies, cab, and mechanical appliances 
were built.-by the Baldwin Locomotive Works, while the 
electrical equipment was all built by the Westinghouse 
Electric Company. There are two bogies, each with four 62in. 
wheels and a wheel base of 8ft. One of these, with the 
motors removed, is shown in Fig. 4. The bogie frames are 
of forged steel, and between them is the pressed steel bolster 
cirrying the centre plate or pivot, 18in. diameter. These 
bolsters are 30in. wide. Over the axle-boxes are semi- 
elliptic plate springs, the inner hangers of which are attached 
to an equalising lever seated within the frame. Auxiliary 
helical springs between the equaliser and the frame assist in 
restoring equilibrium after the movements of the main 
springs. . The d’stance between the bogie centres is 14ft. 6in., 
giving a total wheel base of 22ft. 6in. 

_ As the space between the wheels is occupied by the motors, 
it was impossible to transmit the draw-bar pull through the 
centr: line of the locomotive. The sole-plates of the under- 
fram>, therefore, are heavy plate girders, outside the wheels, 
and these are connected at;the ends by box girder headstocks ; 
ther. is also transverse bracing between the plate girders at 
diffsrent points.. Under each box girder is a Westinghouse 
iriction draught gear with draw-bar and automatic coupling 
attiched. ‘The cab has a frame of rolled steel Z-bars, with 
a sheathing of sheet steel. Built into the cab frame and 
attiched to the floor and roof frames is a heavy steel framing 
to carry the electrical apparatus and equipment. Trap doors 
~ the floor give ready access to the motor bearings, bushes, 
cc. 

The engine has four motors, one to each axle. These are 
of 250 horse-power nominal capacity, but with a continuous 
capacity of over 200 horse-power each, or over 800 horse- 
power in total. The motors are of the gearless type, and are 
wound for a normal full load of speed of about 225 revolu- 


tions per minute. They are connected permanently in pairs 
and require about 450 volts at the terminals on alternating 
current and 550 to 600 volts on direct current. The frame 


removed in halves in order to give access to the inside of the 
field or to the armature. The armature is not placed directly 
on a shaft, but’ is built up on a quill through which the car 
axle passes with about gin. clearance all around. On this 
quill, at each end, are placed bearings which carry the field 
frame. One of the armatures is shown in Fig. 2. 

At each end of the quill is a flange from which project 
seven round pins, parallel to the shaft, and these enter into 
corresponding pockets in the hub of the driving wheel. 
Fig. 4 shows an inside view of the wheels with these pockets, 
and Fig. 3 is an exterior view, with the spring caps removed 
to show the pins in place. Around each pin is placed a coiled 
spring wound with the turns progressively excentric. These 


and field of each motor are split horizontally, and can be | 


1 
except in the case of some short sections at cross-overs where 
the motors are fed from an overhead trolley line. The 
motors are controlled in the usual series-parallel method in 
combination with resistance, as in ordinary direct-current 
practice. 

On the alternating-current portion the motors are not 
operated in series parallel as on direct current, but are coy. 
nected permanently in a given manner and the suppl 
voltage is varied. This gives an equivalent of the series 
parallel, except that the number of efficient operating 
steps is much greater. On alternating-current operation 
no resistance is used in regular running, but a slight amount 
is used in passing from one working step to the next, this 
being in the nature of a preventive device to diminish the 
short-circuiting effect when passing from one transformer 
step to another. There are six operative voltages, or running 
points, used in alternating-current working, corresponding 








smaller of which slips over the pin, and the larger fits in 
the pocket in the wheel. These springs are amply strong to 
carry the entire weight of the motor, but are normally 
required to transmit only the torque of the motor and to 
keep the motor axis parallel to the axle. They allow a total 
vertical movement of about #in. The end play of the motor, 


coiled springs inside of the driving pins, which press against 
covers in the outer ends of the spring pockets in the wheels. 
The torque on the motor frame is taken by heavy parallel 
rods which anchor the frame to the truck above and below 
the axle. These rods permit vertical or side motion of the 
motor, but prevent excessive bumping strains from coming 
on the motor driving springs. The entire weight of the motor 
is normally carried on springs supported from a steel frame 
surrounding the motor and resting on the journal boxes. 
The motors are internally of the- same general type that 
the Westinghouse Company has been building for some time 
for inter-urban electric railway service. However, due to the 
relatively low speed of the motors, the maximum commutator 




















Fig. 2-ARMATURE 


the locomotive is making 60 miles an hour. This may be 
compared with 5000ft. to 7000ft. commutator speeds which 
are frequently attained in both direct-current and alternating- 
current high-speed service with fairly large motors. 

One interesting feature in these motors is the method of 
cooling. As a blower is used in: the locomotive for cooling 
the lower transformers, it was decided to extend this method 
of cooling to the motors also. In the floor of the cab is an 
| air conduit of considerable size from which air is led in pipes 
| toeach motor. This method of cooling-improves the con- 
| tinuous capacity of -the motors, as evidenced by the fact that 
| the continuous rating is almost, equal fo: the one-hour rating. 
| A further advantage in this method of cooling lies in the fact 
| that the motors can be kept very clean in this manner, as the 
| inside of the motor is kept under partial pressure at all times, 
this tending to keep out dust and dirt, as all air flow is out- 
ward. The air furnished to the motor, being taken from the 
inside of the cab, can be kept relatively clean and dry. 

On the direct-current part of the run, over the New York 
Central Railway, current is taken from the third-rail system, 





springs are contained between two steel bushings, the , 


instead of coming directly on the wheels, is taken by strong | 


speed is very low, being less than 3000ft. per minute when 


’ 
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Fig. 1—ELECTRIC LOCOMOTIVE 


t> six steps on the lowering transformer, while there are a 
small number of intermediate steps, which are used only in 
passing from one working point to another. Experience has 
shown that the number of steps on alternating current 
required to give a smooth acceleration is considerably smaller 
than is required with direct current. In consequence the 
| controller is so arranged that on the former about half as 
many steps are used ason the latter. The tests have shown 
that the acceleration in both cases is very smooth. 

There is one feature in the direct-current control which is 
| not generally found at the present time on direct-current 
| equipments, namely, shunting the field for higher specds. 

It is usual railway practice to pass from the series to multiple 
| position by introduction of resistance, there being no 
| immediate efficient running speed. On the Newhaven Rail- 
| way locomotive, however, the type of motor used is such as 
| to permit an almost indefinite shunting of the field without 














Fig. 3 OUTSIDE OF WHEEL 


affecting the commutation or operation otherwise, and 
advantage is taken of this to obtain several higher speeds by 
shunting the fields before passing into multiple. In this 
way several efficient running points are obtained between the 
series and multiple. The tests have shown that these motors 
will operate in a perfectly satisfactory manner on direct 
current with their fields shunted down to much less than 
half their normal strength. 

When operated on direct current, as stated before, the 
current is fed directly tothe motors. On alternating current, 
however, step-down transformers must be used, as the alter- 
nating current trolley voltage is 11,000. The step-down 
transformers are two in number, one on each side of the cab, 
in order to balance the weight, as these transformers are the 
heaviest single pieces in the cab, and there would be consider- 
able difficulty in placing a single transformer to advantage 
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A further reason for two transformers is that an injury to one 
would not entirely disable the locomotive. The transformers 
are connected in parallel across the high voltage, but on the 
low voltage side each transformer feeds one pair of motors 
through a separate control unit. This means that the con- 
troller when operated on alternating current consists of two 
mile independent units. 

The main controllers are of the Westinghouse electro- 
pne sumatic unit switch type. The design, however, differs 
somewhat from the straight direct-current type, due to the 
fact that switches, blow-outs, &c., must operate on both 
alternating and direct current, as many parts of the con- 
troller are common to both. It may be mentioned also that 
the reversing switches are of the ‘unit switch type. The 
main controllers are operated from master controllers at each 
ond of the cab. The controller system is arranged for 
multiple unit operation, so that two or more locomotives 
may be coupled to the same load and operated as one 
machine. 

There is a nuinber of auxiliary parts, such as two air com- 
pressors driven by motors which can be operated on either 
alternating or direct current ; two blowers driven by similar 
motors, for furnishing air to the transformer and motors, 
and to the direct-current rheostat. The air which passes 
through the transformers is also sent through the rheostats. 
W hen operating on alternating current the transformer is 
heating the air which passes ‘through, and this air would 
not be very effective in cooling the rheostat. However, 
when running on direct current the transformer is idle, and 
the air passing through becomes effective in the rheostat. In 
addition to the above auxiliary apparatus there are oil circuit- 
breakers for the high-tension-alternating current switches for 
throwing from alternating to direct current, and the usual 
cab equipment of an electrical locomotive. The cab also has 
a steam generator for heating the train in winter. 

The locomotive is, of course, equipped with devices for col- 
lecting both alternating and direct current. For the former 
there are two pantograph type high-tension bow trolleys. Each 
trolley has sufficient capacity to carry the total line current, 
but the two are provided to ensure reserve capacity. For 
collecting direct current from the third-rail conductor there 
are four contact shoes, two pairs on each side, so arranged as 
to bridge the gaps which necessarily occur in the third rail at 
points and crossings, &c. The shoes are required to be 





wires could be cut out of service and the sections beyond | ing trades, and blacksmiths, turners, pattern-makers, &c., in 


kept in service. 


the engineering trades. In these cases the wages current in 


The power generating station is near Stamford, and will | | the chief cities of some of the principal foreign countries and 
also supply direct current for electric tramways, and local | in Great Britain have been brought together and will prove 


railways operated by the railway company. It has Parsons 


steam turbines, and the generators have single-phase ratings | 


of 3750 kilowatts, or about 5500 kilowatts on three-phase, | 
the armature winding being such that three-phase current | 
can be obtained from the same machine. They have two 
poles, and at a speed of 1500 revolutions per minute give 
3000 alternations per minute or 25 cycles per second. As 
these machines will feed directly into the trolley system, 
they are wound for the normal trolley tension of 11,000 volts, 
and consequently one terminal of each machine is always 
grounded when in service, as in the usual practice with direct- 
current generators for electric railway service. 





FOREIGN LABOUR STATISTICS. 


Tue Labour Department of the Board of Trade has just 
issued the Third Abstract of Foreign Labour Statistics. The 
subjects dealt with in the present abstract are (1) wages and 
hours of labour; (2) trade unions; (3) trade disputes ; (4) 
conciliation and arbitration ; (5) workmen's insurance; and 
(6) co-operation. Altogether statistics in one or other of 
these sections are given relating to fourteen countries, viz., 
Russia, Norway, Sweden, Denmark, Germany, Holland, 
Belgium, France, Italy, Austria-Hungary, Switzerland, 
Spain, the United States, and Japan. 





The abstract consists largely of sets of tables. It will 
not be necessary for us to refer to these in detail. A study 


of them shows the widely varying nature of the information 
available for different countries and the great differences 
which exist in the methods of collecting and presenting 
statistics. For example, some countries publish annually 
statistics relating to special industries, such as those issued 
by the Prussian Ministry of Commerce and Industry, show- 
ing the earnings of miners in the coal, lignite, and metal- 
liferous mines of Prussia. Others publish, either annually 
or at frequent intervals, statistics of wages in certain trades. 
In still other cases annual or periodical statistics are not 
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Fig. 4—MOTOR BOGIE 


adaptable for running on the upper or lower head of the con- 
ductor rail, both these arrangements of rail being in use. 
Between the two high-tension trolleys is a low pantograph 
trolley for use on that portion of the New York Central Rail- 
way which has an overhead direct-current trolley wire. 

The locomotive is required to be capable of handling a 200- 
ton train in local service at an average schedule speed of 
26 miles an hour, with stops at two-mile intervals. This 
schedule requires a running speed of about 45 miles an hour 
maximum. The engine is also able to handle a 250-ton train 
in through service. For heavier trains it is intended to 
couple two locomotives together and to operate them in 
multiple, or as one locomotive ; for this purpose the engines 
are equipped for the multiple-unit system of control, as 
already noted. The weight of the locomotive is 85 tons, and 
the tractive power is 5000lb. at 60 miles an hour, and 
20,000 Ib. as a maximum. 

These electric locomotives will handle all trains, suburban 
and main line, as far as Stamford, 33 miles. For the alter- 
nating-current system a current of 11,000 volts on the trolley 
wire will be used, so that in this distance no transformer 
stations will be necessary. The wires are suspended from 
steel bridges, resembling signal bridges, spaced about 300ft. 
apart, and spanning four to six lines of rails. At intervals of 
about two miles will be heavier structures termed anchor 
bridges. The double catenary suspension system is em- 
ployed, each wire being suspended from two steel cables by 
triangular frames about 10ft. apart. This gives an excep- 
tionally stiff trolley wire. The steel cables have a sag of 
about 6ft. in 300ft., but the trolley wire is approximately 
horizontal; any variations in height due to temperature 
variations or other causes are taken care of by the jointed 
pantograph trolley frames on the locomotive. The normal 
height of the trolley wire is 1ft. 10in. above the rails. At 
intervals of two miles—at the anchor bridges—each trolley 


wire is broken by section insulators, and is connected to the | 


other trolley wire and to two feeder wires through automatic 
cireuit-breakers. With these exceptions, each trolley wire, 
with its cables and Supports, is insulated from the adjacent 
wires. In this way each wire is sectioned, and a short circuit 


on any one section can cut it out without putting the | 


neighbouring wires out of service. The two-feeder wires 
above mentioned are carried the whole length of the alternat- 
ing-current line, and by means of these and the automatic 
switches any entire section of four or more parallel trolley 





available, but returns have been collected and published 
relating to particular years in which there have been special 
inquiries or wage censuses. An important illustration of the 
last group is afforded by the case of the Belgian Industrial 
Census of 1896, from the reports of which tables have been 
compiled showing the earnings in a large number of trades, 
these tables being published in the abstract under dis- 
cussion. 

As a result of these differences, while for certain countries 
dealt with in the volume the figures cover a series of years, 
and are complete up to and including the year 1905, “those 
for other countries relate to a different series of years, and do | 
not include any year subsequent to 1900. Nevertheless, 
there is much in the book which is of interest. 

In many of the tables the wages quoted are averages, but 
the occupations, classes of workpeople, &e., to which the 
averages relate are not the same in the different countries. 
Take the cases of Prussia and France as examples. In the 
former the figures given show the average annual earnings of 
the various classes of workpeople employed. i in or at the 





mines, these being divided into four groups, namely, ‘ over- | 
men and other officials,’ “hewers and trammers,”” “* other | 
underground workmen,’’ and ‘‘ surface workmen.”’ ‘* Adult 


males,’’ that is to say, workmen of sixteen years and over, 
‘‘Jads and boys,’’ and ‘‘women and girls’’ are referred to 
separately. In the case of France, on the other hand, the 
figures show the average daily and yearly earnings of only two 
groups of workers—underground and surface—and only one 
average is given for ‘‘ adult males,’’ ‘‘lads,’’ ‘‘ women,’’ and 
‘* children under sixteen years.’’ 

In some cases the tables show the number of wage-earners 

whose wages or earnings fall within certain limits, the limits 
selected varying with the different countries. Thus the 
tables dealing with the daily earnings in the coal mines of 
Belgium in the years 1896 and 1900 show separately the 
number of miners in each_half-franc group up to 10f. The 
information regarding the French coal mines, however, only 
shows the average earnings of the total number employed. 

Naturally enough, accurate comparison becomes practically | 
impossible under these conditions, yet attempts have been | 
made in this direction. Thus, in certain of the tables a 
comparison of hours of labour for a limited number of | 
occupations has been made. There are some occupations | 
which are more or less the same in different countries, such | 





as those of bricklayers, masons, carpenters, &c., in the build- | merchandise for which there is a sale.’ 


}all towns of over 20,000 


| justice of the peace. 
| Committees on the petition of either of the disputing parties, 
| or he may take the initiative himself. 


| munal Courts. 
| official boards of conciliation. 


| ment. 


of great interest. 

The question of trades unionism is-dealt with at some 
length. The tables given show the total recorded member- 
ship of the unions, and in nearly every case give details of 
the distribution of the membership among the various trades 
and industries. The figures indicate that in countries of pro- 
gressive industrial development trade unionism makes steady, 
and, in some cases, rapid growth. During the years 1899 
to 1904 the Social Democratic societies—Gewerkschaften—of 
Germany nearly doubled their membership, and they now 
embrace more than two-thirds of the organised workers of the 
country. In France, too, there has been rapid growth both 
in the number of societies andin their membership. On the 
other hand, in Denmark there appears to have been a notice- 
able diminution both of societies and members since 1900. 
In Germany it may be noticed the largest trade societies are 
those of the building trades, which number a quarter of all 
the members of the Social Democratic group of unions. The 
metal trades come second, and their numbers are nearly 
equal to those of the building trades. In France the largest 
unions are those of the transport trades, while the metal, 
mining, and textile trades come next. In Austria the metal 
trades take the lead. Italy is an exception, for one-half of the 
organised workers are connected with agriculture, the trans- 
port trades following with one-seventh, and the metal workers 
with one-tenth. 

The questions of trade disputes and conciliation and arbi- 
tration are entered into. Regarding the first named, the 
information set out is in most cases based on official reports, 
and shows the nature and extent of industrial disputes in the 
principal foreign countries. For most of the countries dealt 
with, particulars have been given, wherever possible, as 
to the number of disputes, the number of workpeople 
involved, the number of working days lost, ard the causes or 
objects and results of the disputes. In most cases the 
statistics relate to a series of years, but the period covered is 
different in different countries. 

The statistical information regarding conciliation and 
arbitration given in the tables relates to some of the most 
representative of such methods as exist in foreign countries. 
The information has in all cases been derived from official 
sources. In Germany, we learn, two kinds of conciliation 
tribunals exist—the Courts of Arbitration for the guilds and 
handicrafts and the Industrial Courts for the rest of the 
working classes. -The tables only deal with the latter bodies. 
The German law requires Industrial Courts to be formed in 
inhabitants. A distinguishing 
| feature of the modern French system of conciliation is the 
| prominent place given, as in some States of America, to the 
The local magistrate can constitute 


In Belgium the func- 
tions of conciliation and arbitration are exercised through 
local Councils of Industry and Labour, which are established 
by the Government optionally or on the request of the Com- 
In Holland the Chambers of Labour are the 
Italy has kept close to the old 
French institution of the Conseils des Prudhommes, which 
France herself has discarded. The Italian Courts of Probi 
viri are established by royal decree for given districts, the 
members being chosen in equal numbers by the employers 
and workpeople The president is appointed by the Govern- 
In the United States industrial conciliation is regu- 
lated by State law, save in so far as concerns disputes occur- 
ring in inter-State undertakings, such as railways. The 


| whole of the foregoing are discussed at length in the abstract, 


which finally goes on to consider the questions of workmen’ 


| insurance and co-operation. 








WaTERWORKS.—The Ezyptian Jovrnel Oficiel of August 11th 
contains a notice inviting tenders for the installation of a supply of 
drinking water in the town of Zagazig, in accordance with plans 
and specifications to be seen at the Ministry of the Interior. 
Tenders made out on stamped paper, and marked ‘ Offre pour les 
travaux d’installation d’eau & Zagazig,” should be addressed to 
**S, E. le Sous-Sécrétaire d’Etat, Ministére de 1]'Intérieur, Cairo,” 
where they will be received up to October 31st, 1906. A déposit 
of 10 per cent. of the estimate is required to qualify any tender. 


A CaUsEWAY AT GALVESTON.—The Acting British Consul at 
Galveston—Mr. S. W. Barnes—reports that plans have recently 
been considered, ‘and that tenders will Trobably soon be invited, 
for the construction of a permanent causeway joining the island 
of Galveston with the mainland. Mr. Barnes encloses a cutting 
from the Galveston Nes, giving full details of the plans men 
tioned, which provide for three “steam railways, two tracks for a 
contemplated electric railway—to runfrom Houston to Galveston 
one roadway 30ft. wide, one footwalk 10ft. wide, and a space of 
10ft. for the water main supplying the city of Galveston with 
fresh water. Tho width of the bridge is to be 140ft., and the 
length 10,850ft. The cost is esiimated at from £250,000 to 


? 


BritisH TRADE ABROAD.—In his report recently issued by ths 
Foreign-ottice, H.M. Consul at Dar-al-Baida, Morocco, Mr. A. 
Maclean, writes with regard to openings for British trade :—‘“ It 
is said that public works will shortly be undertaken in all the coast 
towns. French and German engineers are constantly travelling 
through the country, and from observation and the information 
they obtain on the spot they discover the chances of doing busi- 
ness. The country requires roads, bridges, telegraphs, railways 
and canals; in the past many attempts have been made by 
individuals and corporations to secure contracts for such work. 
but they were  unsuccessftil «because they were suspected of 
concealing political designs under the guise of business. Changes 
are in the air; the Algeciras Conference has unlocked the 
door of Morocco to enterprise and has made it clear that 
all public works are to be tendered for in the open market, 
and a State bank is to be established which will watch over ths 
administration of finances. There is to be no favouritism, ond it 
follows that contracts will go to those people who have gone te the 
expense and trouble of making themselves thoroughly acquainted 
with the labour, character, climate, and other conditions cf 
Morocco. Private individuals are likely to build extensively in 
the near future, and everything appertaining to the building 
trades may find a market, but the orders are not likely togo to the 
United Kingdom unless the trades concerned combine to send out 
shrewd and tactful experts to take stock of local requirements and 
conditions, and to inake acquaintance with the men on the spot 
who could assist them to obtain business. Catalogues alone will 
not attract orders. The majority of trade. inquiries addressed to 
this consulate are for the names of firms engaged in some particu- 
lar trade or business. It is well that it should be known that all 
the firms of any standing in Morocco are genera’ merchants, whose 
principal business is to export produce and import any class of 
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BRITISH FIRE APPLIANCES. 
No, V4." 

One of the most important appliances for dealing with 
fires is the escape, and perhaps in no one article is there 
so much difference of opinion. The Germans are much 
in favour of heavy turntable extending ladders, which 
have to be manipulated with some sort of mechanical 
power, being too heavy to be worked by hand. Our 
makers, on the contrary, by no means recommend this 
class of apparatus, alleging that it is far too heavy and 


| 
| 


worked out for a motor mechanically-worked fire escape. | 
The ladder is 80ft. long, and is, of course, telescopic, and 
similar in all respects to the other ladders made by this 
firm, and detailed below. The chassis is of steel, and it 
carries a steel turntable on which the escape frame is 
mounted on roller bearings. The escape is to be turned, 
elevated, and extended by means of a separate petrol 
motor of 6 horse-power. Hand gear is also to be fitted 
for use as an alternative. The machine itself is to be 
driven by a 30 horse-power four-cylinder petrol motor, 
and will be capable of speeds of 4, 12, and 20 miles an 


unwieldy, and that they can produce something much | hour on the level, at the normal speed of the engine. 


lighter and more easily manipulated, and hence far 
handier. A great deal has been written on the subject 


| 


The length over all will be 26ft., the width 8ft., and the 
height 9ft. » It is to be mounted on artillery wheels fitted 


of escapes, and, unfortunately, many lives have been lost | with solid rubber_tyres, twin tires being provided for the 














Fig. 31 


because suitable appliances have not in several instances 
been forthcoining. It is at such a time that the Germans 
are held up as examples which all the world would do 
well to copy. We agree, so far as some of their fire laws 
and regulations are concerned, but because our autho- 
rities will not provide themselves with fire-escapes suit- 
able for dealing with outbreaks in all portions of.their 
area there is no reason for blaming our makers for not 
supplying such escapes. Our makers can, and will if 
required to do so, supply mechanically-worked fire- 
escapes, but they do not advise their use. They main- 
tain, and we consider with reason, that the lighter and 
more handy_an escapeis made the better. It_should be 











Fig. 32—MERRYWEATHER’S TURNTABLE ESCAPE 


capable of being hurried to the scene of a conflagration, 
and of being got into position without delay. This may 
mein a narrow alley with high buildings on each side, 
with possibly an entrance under an archway. Here light- 
ness and handiness are attributes of the highest 
importance, and our makers aver that the British 
patterns are far superior in these respects to the German. 
In this we think they are right. What is wrong is that 
the authorities have not in many instances escapes of 
sufficient length to deal with the highest buildings within 
their areas. They are obtainable, and we are certain 
that weight for weight our makers will produce a longer 
and more handy ladder than will any of their foreign 
competitors. 

We may here say, in corroboration of what we have 
said above, that Messrs. Merryweather’s have a design 


* No. VI. appeared Angust 24th 


| referred to above will actually be about 4 tons. 


MERRYWEATHER’S TURNTABLE ESCAPE 


rear wheels. As this machine has not actually been cor.- 
sb uci a we are unable ty il ustrate in at the moment, bu 
we shall hope to be able to describe it in fuller detail 
later on. 

The ordinary alternative escape to the German power- 
worked machine is made in this country on the turntable 
principle, but it is hand manipulated. Nearly always its 
carriage is also made to be a hose tender as well, and we 
may say that the example shown in Figs. 31 and 82 
represent a machine of this character made’by Messrs. 
Merryweather. Fig. 31 weighs complete, with a 65fi. 
escape, 30 cwt. It is interesting to note in connection 
with this weight, that the weight of the motor fire escape 
It must 


| be remembered, though, that the ladder in one case is 80ft. 


is of wrought iron strongly stayed. 





} 


| are easily detachable in case of breakage. 


long, and in the other only 65ft. long. However, we may 


| say that the weight of a horse-drawn 80ft. hand-workec 
| turntable ladder is 50 ewt. 


The frame of the machine 





Fig. 36—THE SHAND MASON ESCAPE 


It is mounted on four 

wheels which have wooden spokes. In some instances | 

roller bearings are provided, and either wrought iron or | 

solid rubber tires are fitted as the user may choose. The 

chief interest, of course, centres in the turntable. | 

The ladder itself has sides of Oregon pine and rungs of | 

oak, which are dovetailed into malleable 

iron sockets, recessed in the ladder sides, 

the rung being properly shaped to fit : | 

into the socket, as shown in Fig. 88. By opi 

this method holes are not made right 

through the sides. The rungs are held in 

the sockets at each end by a screw, and | 
Nt { 

Oak stretchers are fitted at both ends of |) yun’ | 

the ladder for carrying the extending 

gear, being fixed to the ladder sides by 

means of stout corner brackets. Steel guide clips and | 


Fig. 33 


gun-metal rollers are fitted at the head of each ladder, in 
which the ladder above slides. Stiffness is ensured by a 
system of trussing, either by wood strips or steel tubes, 
These are attached to the upper sides of the ladders by 
means of light steel brackets, as shown in Figs. 84 and 35, 





Fig. 34 


‘he method shown in Fig. 35 is only found necessary in 
mger ladders, say those from 7Oft. to 100ft. long. In 
he lighter sizes still the bowstring trusses are dispensed 
with and steel wire rope is inlaid in the ladder sides, 
Back levers are hinged to the foot of the main ladder, 
ind fold down on to the ladders when required. ‘hey 
wre secured at right angles to the latter by means cf 
hinged stays with automatic spring clips. The levers are 
of oak, and they have a tubular cross bar at the extremity, 
for the manipulation of the escape. Support poles are 
generally provided to allow of the ladders being extended 
away from a building, so that it may be used as a water 
tower. These, like the ladder sides, are of Oregon pine, 
and are hinged at the head of the main ladder. The 
lower ends, when travelling, rest in leather-covered hooks 
on the outer ends of the back levers. Steel guy ropes 
are, however, sometimes substituted for these support 
poles. Safety pawls are fitted at the foot of each sliding 
ladder. These engage with the rungs of the ladder 
below, and are provided to prevent the ladders telescoping 
should any gear give way ; 

The raising and lowering is brought about by a two 
handled winch, made up of two independent drums, with 
gun-metal ratchet wheels, with which steel pawls engage. 
Either drum can be operated at will by the movement of 
a clutch, which throws one or the other into gear. The 
ladders are raised by steel wire ropes passing over gun 
metal sheaves. 

For the turntable there is a steel frame with a revol\ 
ing ring, carrying steel ratchet standards, and having 
hinged to it the underframe of the escape. Antomatic 
pawls are fitted to enable the escape .to be held at an) 
angle on the turntable. These pawls are connected 
together, and can be simultaneously released. A special 
plumbing gear is provided, so that the ladders may be 
made vertical even if the tender is on a slope. When 
lowered for travelling, the head of the escape is carried in 
a cradle in the centre of the driver’s seat, where it is held 
vy spring clips. 
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IN VARIOUS POSITIONS 


There is no doubt that ladders of this class are of 
great utility. They are made up to practically any 
required length. They have been supplied up to 120ft. 
The 80ft. escape has four ladders, and higher or lower 
sizes are arranged proportionately. Gear is usually pro- 
vided for revolving the ladder. In practically all ladders 
of the extending type the top ladder can be immediately 
dismounted, and used as a simple ladder for a first-floor 
window, for example. 

Figs. 86 to 88 represent the turntable escape made by 
Messrs. Shand, Mason, and Co. Its ladder can reach to a 
height of 70ft., and it is specially designed for working in 
narrow streets, and for incliningthe ladder to any position 
radiating from the centre of the turntable. 

The ladder is made in four lengths, one main and 
three sliding, and is of lattice girder construction, the 
face and back of ladder being free from stays or projec- 
tions, the spokes of the ladder being nearly as wide at the 
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top as on the main ladder. The sides of ladder are 
trussed with steel lattice or with light channel steel plate, 
strengthening the ladder sides, which are of Oregon pine 
and with oak spokes let into gun-metal sockets. The 
ladder is so constructed that any spoke can be removed 
and replaced without disturbing the others. The ladders 
are extended by means of a galvanised flexible steel wire 
rope with double purchase and a drum with geared-wind- 
ing arrangement, the handles of the winding gear being 
stationary with regard to the. platform in whichever 





with double blocks. 
positions. 

With regard to the means for operating this escape, 
handles for raising the ladder to the vertical, extending 
them, revolving the turntable and traversing the turn- 
table, plumbing the ladders, can all be worked indepen- 
dently of each other and simultaneously, consequently 
the fire ladder can be quickly brought into position and 
prepared for use by the ordinary team of men, at the 
same time every motion can be performed by two men 


by means of rods and levers. The turning is performed by 
ratchet wheel which rotates a spindle passing through the 
cylinder cover and into the piston-rod, where there is a 
feather connection. The cylinder is carried inslides, contain- 
ing a nut through which passes a feed screw, secured to the 
= and rotated by change wheels from the ratchet whee! 
above. 

To enable holes to be drilled in any direction, the cylinder 
slides are attached by a swivel connection to the end of a 
sliding bar, which passes through a sliding socket embracing 
a vertical pillar. This pillar is carried on a four-wheeled iron 


Fig. 36 shows the ladder in various 



















direction it‘may revolve upon*the table. The extending 
gear is controlled by a ratchet wheel and pawl upon the 
winding drum, and also by safety stops to all ladders 
worked by asingle cord. The back of the main ladder rests 
upon a steel channel frame, and is pivoted at about the 
centre of its length to the upper end of the frame; the 
lower end of ladder can be traversed to the right or left 
across the face of the frame by means of a screw and 
swivel nut attachment, thus allowing the ladder to be 
plumbed te the vertical when the carriage is standing on 
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Fig 37—THE SHAND MASON TURNTABLE ESCAPE 


and with speed, and thus in case of necessity, two men | truck, and has a swivel-headed screw at its upper end for 
can fix and place the ladder. strutting the machine from the roof; rack and pinion gear is 

Although this ladder can be used for life rescue, this is | ie by in — = — up the Sip Ph ng cylinder is 
not its only use, for it is intended to give firemen access to | #4!2- by 41n., and with a steam pressure of 1o1b. per square 
hich buildvace and in attacking te fires. and conse- | inch the drill delivered 400 to 500 blows per minute, the holes 

5 5 Ss | 7 . : 7 ak - * . T pan 
quently it can always be brought into action with suffi- advancing, in average rock, 1din. in that time. The portions 


. lie aed llow ti ba a lecti | shown of the actual machine are the cylinder, slide, and 
cient rapidity and to allow time for the proper selection | sliding bar with its socket, but the model represents to the 


of a position and its object for use. : | scale of 1:8 the complete machine, which weighed about 
There are comparatively few turntable escapes in use. | 15 ewt. 


Considering their undoubted advantages, one can only 


There is also a portable rock drill of the percussive type for 
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an incline. This channel frame is pivoted on a fulerum 

attached to the upper end of the steel angle framing which 

at its lower end is firmly fixed to a revolving turntable 

turned by gear. The channel frame has attached to it a | 
triangular-formed framing, and towards the apex of the 
triangle is attached a link and nut and long screw 
actuated by bevel gear and handles for raising the ladder 
from the horizontal to the vertical position. The action 
of this link and screw arrangement obtains a greater 
leverage in raising the ladders when they are nearly 
horizontal and diminishes the leverage as they are 
approaching the vertical. The turntable stands upon a 
traversing table formed somewhat as the slide rests of a 
lathe, and having movements to the right and left of the 
centre line of the length of the carriage by means of a 
screw. 

The ladder, channel framing and angle framing and 
traversing table are mounted on a strong four-wheeled 
carriage, having axles, wheels, springs, and locking 
carriage of usual construction. On the fore part of the 
carriage and over the locking gear is formed an angle steel 
support carrying the head of the ladder. Seats are also 
provided for the driver, officer, and firemen, and a 
capacious hose-box to carry hose pipe, stand-pipes, &c., 
for attacking a fire from the water mains. The wheels 
are made throughout of forged steel, with T-shaped rims 
and strong tyres, flat arms riveted to the T-rims, and | 
bolted to the forged steel axle-box. A brake is fitted to 
the hind wheels, clipping each wheel both back and front 


| gear for feeding and turning the tool. 


Fig. 38-THE SHAND MASON TURNTABLE ESCAPE 


attribute this to the fact that they are more expensive 
than other types of escape. These are, of course, very 
numerous, and in the next article we will proceed to illus- 
trate and describe a few of them. 








MODELS OF ROCK DRILLS AT SOUTH KEN- 
SINGTON. 


Some interesting models of rock-drilling and boring 
machinery have been added to the cases devoted to this 
branch of mechanics at South Kensington. They may be 
found immediately on entering from Exhibition-road, on the 
left of the turnstile. The recent additions, which are not in 
the last issue of the catalogue, comprise an example of a rock 
drill presented by Mr. G. Green, of Aberystwith, and made 
by him in 1863 under the patent of Mr. E. S. Crease. It is 
believed to have been the first machine of the class to be 
practically worked in this country, and was favourably men- 
tioned by the Royal Commission on Mining, 1864. At that 
time, however, compressed air was not available, and steam 
had to be used, which restricted its employment to short or 
open workings. 

The machine consists of a cylinder having a piston and rod 
carrying the boring tool, while at the end of the piston-rod 
are two tappet collars which actuate the valve and also the 


upper ends engage with these collars, is pivoted to an arm on | 


the cylinder and drives the valve from its lower end, while 
from another point in it the turning and feed gears are driven 


A forked lever, whose | 


Sway Sc 


steam or air, a development by Mr. H. C. Sergeant of a drill 
invented by Mr. S. Ingersoll in 1872. The drill tool or chisel 
is clamped into the end of the piston-rod of a direct-acting 
cylinder, to which is bolted a valve box containing a pressure- 
moved distributing valve and an auxiliary tappet valve 
moved by the piston. The cylinder ends are retained in 
position by two long tie-rods acting through plate springs, 
which serve as buffers when the stroke is excessive. The 
rotation of the drill is secured by a rifled bar, engaging with 
a nut in the piston and controlled by a ratchet ring at the 
cylinder head; this ratchet ring is, however, only retained 
by the pressure of the buffer springs, and will slip when 
excessive resistance to turning is encountered. 

The cylinder is carried by a cradle in which it slides when 
the feed screw is worked by the attendant, and the whole 
drill is attached to a tripod by a universal joint, so that it 
can work in any direction. The tripod has weighted tele- 
scopic legs, two of which are provided with universal joints ; 
but when working in underground headings the drill is 
generally mounted on a single column, which is shown 
detached. The drill cylinder is 3in. by 64in., and with 60 lb. 
pressure gives about 350 uncushioned blows per minute. It 
drills holes from 14in. to 2}in. in diameter up to 14ft. deep, 
the average work in granite for vertical holes being 70in. in 
ten hours. 

Next in order comes a quarry bar rock drill, being an ordi- 
nary rock drill mounted on a long bar supported by four legs ; 
it is for use in quarries where straight rows of holes are 
required for breaking rock or for broach channelling in granite 
or other rock too hard for a channelling machine. The bar 
is a hollow cylinder provided with a rack projecting along its 
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upper part anda feather along the lower surface ; it is attached 
by clamps to two crossheads having at their ends swivelling 
sockets for securing the supporting adjustable legs, which are 
weighted. The drill is attached by a universal joint to a 
sliding sleeve, which may be placed at any part of the bar, 
and the sleeve can be traversed along the bar by hand through 
a pinion gearing with the rack. The bar is 44in. in diameter 
and 12ft. long. The drill represented has a cylinder 3in. by 
63in., and is similar to that last described. The total 
weight of the machine is 1730 lb. 

Side by side with this is a model of a ‘‘ bar channeller”’ 
for cutting deep grooves in rock preparatory to removing the 
stone in blocks by wedging or blasting. It is a combination 
of a rock drill with a special form of portable double-bar 
frame patented in 1889 by Mr. H. C. Sergeant. The frame 
consists of two cylindrical guide bars connected at the ends 
by trunnion pieces, which are carried in crossheads having 
at their ends swivelling sockets for receiving two adjustable 
legs. These legs, which are provided with steel points and 
lifting sockets, are held down by removable weights. The 
drill cylinder is mounted in a cradle, down which it is fed, as 
required, by hand, and the end of the piston-rod is attached 
to a guided crosshead carrying a gang of chisels. The cradle 
is secured to a saddle fitting the guide bars and traversed 
along them by a small three-cylinder engine, which rotates 
a nut engaging with a stationary screw parallel with the bars. 
This traversing motion is automatically reversed at the ends 
of the travel; it has a friction drive which slips under any 
excessive stresses. 

Work is commenced by Grilli.g a circular clearing hole at 
each end of the intended groove, the drill chisel is then 
removed and a gang or group of chisels in one plane substituted, 
by which the groove is gradually chipped out as the cradle 
moves to and fro along the guide bars. Owing to the guide 
bar crossheads being carried in trunnions, the machine can be 
set to cut at any desired inclination. The tool represented 
has a cylinder 3in. by 64in., and gives 350 blows per minute ; 
the travel is 8ft. It is designed for cutting channels to a 
depth of 7ft., the working capacity is from 60 to 100 square 
feet per day ; the weight of the complete apparatus is about 
3000 Ib. 

A travelling channelling machine of large size comes next 
in order; it is for cutting vertical channels in rock. Intro- 
duced in 1893, it was much used in cutting the sides of the 
rock excavations of the Chicago drainage canal. It consists 
of a large percussive drill, mounted on a self-propelled four- 
wheeled truck carrying its own boiler and running on a 
portable railway. Steam is distributed to the drill piston by 
® pressure-moved piston valve, whose motion is determined 
by an auxiliary valve moved by a tail-rod. The cylinder, 
with a crosshead to which is clamped a gang of chisels in one 
plane, is carried in a cradle bolted to a vertical plate firmly 
attached to the truck; the drill overhangs the side of the 
truck, and is fed downwards by a screw rotated by a small 
three-cylinder engine. The whole machine is moved to and 
fro along the rails, whilst the group of chisels is chipping 
away the rock, by means of another three-cylinder engine, 
which drives the axles by worm gearing anda friction clutch, 
£2 as to prevent damage should excessive resistance be 
eacountered. 

The boiler is vertical, and besides being bolted to the truck, 
is guyed by elastic stays; the steam connections to the drill 
cylinder are made by telescopic and swivelling pipes, which 
permit of the drill being placed in any position on the vertical 
plate. The machine usually cuts channels from 4ft. to 7ft. 
deep, and from 30ft. to 50ft. long, but the depth may be 
increased to 14ft. The gauge of the railway is 4ft. 8}in. out- 
side, the weight of the machine being 4} tons. 

All these last four appliances have been made by the 
Ingersoll-Sergeant Drill Company, to the same scale, viz., jin., 
and are admirably finished. Many other examples of boring 
and drilling tools and apparatus are also on view, but being 
described in the catalogue need not be further specified here. 








A FLEXIBLE WHEEL. 


WE recently had our attention drawn to a new wheel, 
which to all intents and purposes we may calla spring wheel. 
It is manufactured by Vieo, Limited, of 14, New Burlington- 
street, Regent-street, W. The wheel is illustrated in Figs. 1 
and 2, and the principle employed in its construction will be 
readily seen. The wheel consists of a floating wooden rim A, 
surmounted by a weldless steel tread, perforated round its 


Fig. 1—-THE VIEO FLEXIBLE WHEEL 


periphery by holes fitted with wooden plugs. The rim driver 
C bolted to a corresponding driver on the opposite side of the 
felloe. Forward and reverse felloe drivers D D! are used 
which revolve in lubricated ferrules. These felloe drivers 
engage with the rim drivers". Owing to the excentricity of 
the rim and felloe, each of the four sets of stops come 
successively into engagement at a practically definite point 
of revolution of the wheel. One set does not disengage until 
the other set has engaged, and thus there is always a direct 
drive between the parts, 





It is claimed by the makers that in addition to the driving 


effort, the weight of the car itself assists the wheel to over- | 
The chief feature of the wheel, and one | 
which appears to us to be its strong point, is that the drive | 


ride an obstacle. 


is not transmitted through the resilient medium. The 
resilient medium consists of rubber rollers which have 
different degrees of elasticity in proportion to the load to be 
carried. The iron tread can be replaced by some rubber 
band when the wheel is used on pleasure vehicles. And even 
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Fig. 2—DETAILS OF 


in the case of commercial vehicles the steel tread can be , 


rendered more silent by inserting discs of jarrah and other 
hard wood into circular slots bored in the steel tread. 








AN OIL AXLE-BOX. 


Some time ago Joseph Crosfield and Sons, Limited, of 
Warrington, purchased among other 20-ton wagons two 20-ton 
steel tank wagons, with steel underframes and axle-boxes lubri- 
cated from the bottom reservoir by a spring frame and worsted 
pad. These wagons were intended to run between Warring- 
ton and Hull per express goods train, but we are informed 
they gave much trouble and consequent delay, owing to 
inefficient lubrication. It was found that the worsted pad 
where in contact with the journal rapidly glazed, and so 
ceased to lubricate. The journal then quickly heated, the 


pad caught fire, and ultimately nothing remained but the. 


steel framework holding worsted, the springs, and some 
ash. e 
It was with the object of overcoming these defects that the 
firm designed the bearing under consideration and these new 
axle-boxes, which have been at work for over twelve months, 
are said to have given every satisfaction. It is adapted for 
carrying heavy loads, and has been especially designed for 
heavy goods wagons on railways. The accompanying engrav- 
ing illustrates a longitudinal and transverse section. In this 
drawing S is the axle and A the axle-box. The wearing 
surface W is of white metal, and is contained in the bearing 
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AN IRISH INTERNATIONAL EXHIBITION. 


An event which is looked upon to give great impetus to 
the development of Irish trade, and from which lasting benefits 
are expected to result, is to take place in Dublin in 1907. 
May of that year will see the opening of an Irish Internationa| 
Exhibition, conceived on a scale never hitherto attempted, 

‘and the first Exhibition of its kind held in Ireland for nearly 


Swaw Sc 
THE VIEO WHEEL 


forty years. The chief objects of the Exhibition are ‘ to 
promote and foster the industries, arts, and science of Ireland 
by a display of the products for which the country is famous, 
and to stimulate commercial development in all its 
branches.”’ 

The manufactures and trades of Ireland have, in the past, 
suffered from a series of repressions, proceeding from various 
causes ; but now that these have been removed and progress 
is not only possible but essential, the necessity arises for 
bringing out all that is best in Irish trade, and not only rais- 
ing the existing commercial status of the community, but 
still further developing these industries for the conduct of 
which the country possesses great and naturaladvantages. The 
primary object of the Exhibition being the promotion of the 
trade, it is confidently hoped that manufacturers and others 
will give it their fullest support, and that every advantage 
will be taken of the exceptional opportunities afforded for 
opening up and extending commercial relations with all parts 
of the world. 

That great and widespread interest in the event has been 
roused is evidenced by the many offers of substantial support 
already received from Great Britain, the Colonies, India 
America, and the Continent of Europe, from which countries 
varied and valuable exhibits are expected. In addition to 
industries, arts, and science, great prominence will be given 
to the history, literature, and antiquities of Ireland, while a 
special feature, and one which will assuredly receive cordial 
support, will be the cottage industries and women’s industrial 
section, for which particular arrangements are being made, 
and the fostering of which means so much to the peasants of 
Ireland. Spinning and weaving and lace making form the 
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SELF-OILING RAILWAY AXLE BOX 


B. There are two grooves GG cut in the whole width of the 
bearing. Brass metal rings R R, having a series of holes H 
perforated completely through them, and having on each 
side of them a narrow knife-edge projection E, are situated 
in the grooves GG. The ring is tapered to a knife edge, so 
that there cannot be enough friction to prevent the ring from 
freely revolving, and also to prevent it from getting askew. 
The wedge F is put in after the brass rings have been 
threaded over the bearing, and the latter placed in position. 
The oil chamber K is then partly filled with oil. 

The principle of action is as follows :—As the axle revolves 
it causes the rings RR also to revolve at nearly the same 
speed where the surfaces come into contact. As the ring 
passes through the oil chamber K, the holes H in the rings 
become filled with oil, which is carried up and deposited on 
the journal S. The oil being heavy, it is claimed that there 
is always a film of oil between the rings and the bearings, 
and between the knife edges E and the sides of the groove G. 
The oil on the axle S spreads out in both directions, and thus 
it is said that the entire axle is constantly covered with a 
layer of oil. 

The remaining details of the box can be seen from 
the engraving, and it will be noticed that no change is 
required in the construction of an ordinary wagon frame to 
accommodate this axle-box, 


principal occupations of the peasant women, and it is hoped 
that the Exhibition will do much towards increasing and 
improving this industry. The Exhibition grounds are well 
situated and adapted to the purpose. They will cover 
about fifty-two acres including Herbert Park, recently made 
over to the public by the Earl of Pembroke. The entire 
organisation is under the presidency of the Marquess of 
Ormonde, K.P., a gentleman known to be keenly interested 
in the forward movement of Irish industries, whilst an 
influential list of vice-presidents and Committee argues 
strongly that nothing will be omitted in the general endeavour 
to ensure the success of the Exhibition. 








Tue traffic receipts of the German State Railways 
showed last month an increase of £314,093 from passengers, and 
£591,116 from goods, compared with July, 1905. The length of 
the lines operated was 48,911 kiloms., or 800 kiloms. more than 
last year. From April Ist to July 31st -the aggregate increases 
were £913,842 and £2,072,518 respectively. On the lines whose 
accounts are made up to December 31st there has been up to the 
end of July a total gain of £619,964 in the seven months, while 
the Prussian-Hessian system shows an increment of no less than 
| £2,776,900 in the same period, 
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RAILWAY MATTERS. 


of Assembly—Cape of Good Hope—has 


Tue House ; ; 
a Bill providing for the construction of 480 miles of railway 
t of £2,026,226, to be raised by loan, 


passe d 
at a cos 

Tus Government Gazette of the Orange River Colony 
yublishes the text of a draft ordinance for providing the sum of 
1400,000 to construct a railway from Bloemfontein to Kimberley. 


Srrict enforcement of the Safety Appliance Law by 
the railways of the United States is evidenced in a recent order of 
the Pennsylvania lines that in the future no cars be operated or 
accepted from other lines which are not properly equipped with 
air brakes. 

Wirn the object of reducing the danger of fire in 
electrically-propelled trains in tunnels to a minimum, it is stated 
that the Pennsylvania Railroad will provide complete steel pas- 
senger equipment, including mail cars and sleepers as well as day 
coaches, for all through and local trains which will enter the New 
York tunnel. 

Tue Pennsylvania Railroad Company has reduced its 
jassenger rates in the Atlantic seaboard territory from 3} and 
8% cents toa maximum of 23 cents, taking effect from August Ist 
last, After September Ist, moreover, transferable 1000-mile 
tickets will be sold for 20 dols., reducing the fare virtually to 
2 cents per mile, 

DurinG 1905 the Japanese Government Railway lines 
were increased by 116 miles and the private lines by 81 miles, so 
that the total mileage of railways in Japan now stands at 4693, of 
which 3232 miles are privately owned. The Government, as 
reported in this column previously, have decided to purchase 
seventeen private lines, measuring 2806 miles. 


Tur Canadian Pacific Railway Company is letting con- 
tracts for the reclaiming of several acres of Lake Huron, the con- 
struction of docks for a line of boats between Goderich and Fort 
William, and of a large elevator. The new dock will be the 
terminal point for the Guelph-Goderich branch of the Canadian 
Pacific Railway, and Goderich is expected to become a very 
important point in regard to North West traffic. 


STEEL passenger cars are about to be adopted on the 
Southern Pacific Railway as fast as they can be obtained from the 
builders. Tests made by this railroad have shown that such cars 
can be made as easily, and, considering the benefits afforded, as 
cheaply as wooden cars. They will be lighted by electricity 
generated from the caraxle. The cars are built according to plans 
furnished by the Southern Pacific Company, and are only about 
10 per cent. heavier than a similar wooden car. 


Tur Valdez-Yukon Railroad Company has begun the 
construction of a new road from Valdez, on the Bay of Valdez, 
Alaska, where the United States has established a fort, to 
Eagle City, on the Yukon River, 412 miles, reaching the copper 
and gold deposits of the Copper, Chitina, and Tanana rivers. 
About ten miles of the line, from Valdez across the mountains, 
are graded, and the materials, and equipment, cars, Xc., for 
the first seventeen miles are now being shipped by boat. 


} 


One hundred and ninety-nine collisions and derail- 
ments occurred on the railways of the United Kingdom in 1905, 
while the average of the previous twenty-five years was 217. The 
improvement is really greater than these figures indicate when 
the train mileage is taken into account, since in former years one 
collision or derailment occurred on the average for every 1,508,291 
train miles run, while in 1905 the proportion was one for every 
2,014,689 train miles, a reduction in frequency of nearly 34 per 
cent, 


Tue connection of the Streatham trams with those at 
Norbury is estitnated to cost £70,000. The line from the London- 
road terminus at Forest Hill to the Crystal Palace will cost 
£59,000, and another line which will make the Crystal Palace 
more easily accessible will be the overhead trolley from the 
Norwood-road terminus by Knight’s-hill to the Palace, estimated 
to cost asimilaramount. It is eontemplated that the scheme from 
East-hill, Wandsworth, to Putney, will necessitate an outlay of 
£92,000. 


An important harbour, available for the largest class of 
vessels, is being constructed at San Pedro, Cal., about 400 miles 
south of San Francisco, and only 27 miles from the city of Los 
Angeles. The Southern Pacific Railway and the San Pedro, 
los Angeles, and Salt Lake Railway both have lines between San 
Pedro and Los Angeles, and as the recent completion of the latter 
road opens up a new transcontinental route with a deep water 
terminal at this point, it will give an impetus to the development 
of the city and the harbour. 


A GREAT deal of foreign capital has been invested in 
Columbia recently, and several thousands of tons of railway 
material have been imported for the extension and construction 
of railways in the interior, principally owned by British companies. 
A survey has been made for a projected railway to connect 
Bucaramanga, the centre of a large coffee-producing district, with 
the Magdalena River. The extension of the Dorada Railway from 
Honda to Ambalema—both ports on the upper section of the Mag- 
dalena River—is now being actively carried out, and will, when 
finished, open up a large pastoral and agricultural district. 


AccorpInG to the annual report of the manager of 
the Bradford Corporation tramways, the undertaking in that city 
suffers seriously on account of the gradients. Two heavy items 
of expenditure are directly attributakle to this fact—namely, 
power and car repairs. Ina level city the consumption of power 
per car mile is, roughly, 1 unit, as against 1-9 units in Bradford. 
This would mean a difference of nearly £20,000, Car repairs in a 
level city are generally about -5d. per car mile, as against -S8d. 
in Bradford, a difference of -3d. per car mile, amounting, roughly, 
to £6300, so that to the gradients an extra expenditure of £26,000 
was directly attributable. 


Surveyors have been at work taking the levels of the 
roadway on the river side of the Victoria Embankment, in prepara- 
tion for the work of constructing the electric tramways which are 
‘to link up the Sonth London system by means of lines across 
Westminster and Blackfriars bridges. It is hoped to have the 
work completed before the end of the year, but until the City 
Corporation has carried out the task of widening Blackfriars 
Bridge the lines will terminate opposite John Carpenter-street. 
Across Westminster Bridge the roadway is now being widened at 
the expense of the width of the pavements. A feature of the 
Embankment double lines is that the rails are not to be placed in 
the centre of the wide roadway, but on the south side, a few feet 
froma the pavement. 


THE South-Eastern and Chatham Railway will shortly 
put into service twelve bogie wagons of a new type for the con- 
veyance of steel rails and similar traffic. The wagons will have a 
carrying capacity of 30 tons each, and the following will be the 
leading dimensions :—Length over headstocks, 45ft. ; width across 
curb rails, 7ft. 4in. ; width over ends of wood bolsters, 8ft. Odin. ; 
distance between solebars, 6ft. Sin. ; wheel base of bogie trucks, 
5ft. 6in, ; diameter of wheels, 2ft. 10in. ; size of axle journals, 
Yin. by 49in.; length of axles, centre to centre of journals, 6ft. 6in.; 
height from top of rail to centre of buffer, 3ft. 5}in. The framing 
of the wagons will be of mild steel throughout. The soles, head- 
stocks, bogie bolsters, and longitudinals, are of rolled channel bars, 
and the ie frames of pressed steel frame plates. The wagon 
frames will be strongly trussed with four truss rods, 


CapMium gives protective coatings for iron mech 
superior to zine. The coat has the same aspect as zine, but is 
much more adhesive, and harder. 

Tue Acting Governor of the Gold Coast reports that the 


output of Gold from the Colony, including Ashanti, for the month 
of July, amounted to 15,210 oz., valued at £57,567. 





l’or cheapness, Burma oil can compete with imported 
oil. 
can oil, 

Wituin the last ten years the development of new 
fields has modified very larzely the aspect of the petroleum in- 
dustry in North America. California, which produced less than 
5 per cent. of the entire supply of oil in 1899, in five years has 
more than quintupled that amount. 

Ir is said that an extraoydinarily rich discovery of gold 
and silver has been made three miles from the line of the Ontario 
Government , Railway, just north of the Hudson Bay watershed. 
Samples assayed by the Government official show a yield of 411 oz. 
to the ton of gold, and 440 oz. to the ton of silver. 


Ir is said that Mr. Marconi, before leaving Liverpool 
last Friday, said in the course of an interview that he was erecting 
a station at Clifton, Ireland, which would be the most powerful 
this side of the Atlantic, and a similar one at Cape Breton, making 
it possible to send wireless messages direct to America. 





Tests seem to indicate, states Iron Age, that the 
strength of a grindstone is considerably reduced when it is wet. 
The wetting not only decreases the tensile strength of the material, 
but it adds weight, and thus augments the centrifugal pull at a 
given peripheral speed. The reduction of strength appears to be 
as much as 40 or 50 per cent. 


Tue total number of horses owned by the London 
General Omnibus Company has lessened visibly during the past 
year. In June last the company owned 15,617 horses, compared 
with 17,384 in June, 1905. The cost of feeding and bedding each 
stud of horses averages £136 per annum. Sixty-five motor omnibus 
bodies have been built during the year. 


Tue actual production of pig iron in the United States 
in the first half of this year was 12,602,901 tons. This is less than 
the predictions made in the early months of the year. Neverthe- 
less, it is an important increase, being a gain of 1,439,726 tons, or 
12-9 per cent., over the first half of 1905, and of 773,696 tons, or 
6-5 per cent., over the second half of last year. 


EXPERIMENTS with a submarine telephone line are now 
being carried on at Lake Constance. The cable is about seven 
miles long, and reaches a maximum depth of 820ft. below the 
surface. It connects Friedrichshafen, Germany, with Wurtem- 
berg and Romanshorn, Switzerland, and was constructed according 
to Prof. Pupin’s system for long-distance telephoning. 


In Cuba, alcohol is produced and sold for from 12 to 
15 cents a gallon, and is said to make an excellent fuel for running 
engines. It produces no soot or disagreeable odours. When the 
law recently passed by Congress to denature alcohol in the United 
States becomes operative, it is expected that the use of this sub- 
stance for fuel and other purposes will be very much increased. 


Tue Peruvian Government are endeavouring to pro- 
mote the formation of a Peruvian steamship and floating dock 
company, and Congress has authorised the grant of a subsidy of 
£30,000 a year to this company, the payment of which is to be 
guaranteed by the proceeds of the tax on matches. The present 
intention is to build vessels of moderate speed for the coast traffic, 
and two vessels of high speed for a service between Peru and the 
Isthmus of Panama. The lifting power of the floating dock is to 
be 7000 tons. 


THE septic tank, with plain sedimentation as a possible 
alternative, and the percolating—or sprinkling—tilter are now 
making rapid headway in America, The system has been adopted 
at Columbus, O., after extensive tests. The septic tank has now 
been virtually adopted by Baltimore, Md., and Paterson, N J., in 
case a cheaper trunk sewer project is not carried out. A remark- 
able feature of the Baltimore and Paterson plans is the proposal to 
use percolating filters 9ft. in depth at the formerand 10ft. in depth 
at the latter place. 


Peruaps the most important of all recent French aéro- 
nautic craft is Santos-Dumont’s aéroplane. The machine has been 
christened ‘‘14 bis.” The ‘‘ 14 bis ” is built on the lines of agiant 
bird of prey, with the exception that in this case the tail or rudder 
end constitutes the front of the machine, which consists of a long 
central body carrying the box rudder and two lateral planes form- 
ing a dihedral angle. The aéroplane measures 12 m. (39-37ft.) in 
width and 10 m. (32-8ft.) in length. It has 861 square feet of 
sustaining surface. Its weight is 352# lb. 


It is to be hoped that great improvements will be 
carried out in the near future at Kelung, Formosa. The idea of 
the breakwater seems to have been abandoned, but a sum of over 
£600,000 spread over the next seven years is to be devoted to 
dredging, to removing some rocky islands within the inner 
anchorage, to making quays and wharves, and to erecting godowns, 
cranes, &c., so that proper facilities for the increasing trade of the 
harbour will be afforded, and accommodation found within the 
inner anchorage for at least thirteen vessels of about 6000 tons 
each, 

THE French explorer, Captain Lenfant, is, according 
to a French paper, about to leave on another expedition to West 
Africa in order to discover, if possible, a navigable waterway con- 
necting Lake Chad with the coast of the Atlantic. It will be 
remembered that in his expedition of 1903-4 Captain Lenfant 
ascertained that a through waterway existed along the Niger, the 
Benue, the Mayo-Kebbi, the Logone, and the Shari, but he was 
unable to follow it from beginning to end by boat, as the Mayo- 
Kebbi was found to be obstructed by rapids, round which it was 
necessary to travel by land. 


A wriTER in the Monthly Review says that Mr. Parsons 
dreams of a light naval boat, witha displacement of 2800 tons, and 
an indicated horse-power of 80,000, which shall attain 44 knots 
an hour, or, say, over 53 land miles, carrying coal for an eight 
hours’ run. A fleet of scouts constructed on this model would play 
havoc with some of our naval theories, and if our battleships could 
be given the advantage of a proportionate increase in speed our 
own and other nation’s navies would soon be relegated to the 
scrap heap, or to coast defence work, and the world would begin 
to build fresh fleets more capable of attaining the required 
speed. 

AccorpInG to Engineering News, an elevated roadway 
for Market-street, San Francisco, has ben projected. A plan has 
been submitted to the city for reconstructing Market-street, by 
which the present level would be reserved for railway tracks and 
heavy trucking, while an elevated roadway to accommodate foot 
passengers and the lighter vehicle traffic would be built of con- 
crete and steel. The length of the roadway would be about three- 
fourths of a mile. It is urged as a ae in favour of the project 
that the steel structure tied to the buildings on each side of the 
street would materially strengthen them, and thus render this 





section of the city ‘* practically impregnable to earthquake and 
similar disasters,” 


But there is still much to be done in the way of improving | 
the quality of the Burma oil before it can hope to oust the Ameri- | 





MISCELLANEA. 


| Two new dams are to be constructed in Tangier 
| Harbour, and a basin formed 900 yards in extent. 

| Tue island of Porquerolles, off Toulon, is to le 
| permanently devoted to the uses of a wireless telegraph staticr. 

| Tur British Motor Boat Club’s three-day regatta will 
| be held at Burnham-on-Crouch on Thursday, Friday, and Saturday. 
| September 13th, 14th, and 15th, the racing on each day starting 
at 2.15 p.m. 





ReorGanisation of the mail collecting system in the 
business quarters of Pittsburg by meansof an automobile collectirg 
wagon is the plan which the Postmaster has asked the depart:ne:.t 
at Washineton to authorise him to carry out. 


Tue battleship Commonwealth has been coaling from 
the collier Torridge on her way from Bangor. She took in 780 
tons at an average of 43 tons an hour. The New Zealand recently 
averaged 78 tons an hour under similar circumstances. : 


A BritisH-BUILtT motor omnibus with De Dion four- 
cylinder engine and transmission has been imported into New 
York. It is to be experimented with, and, if successful, will be 
the prototype of other vehicles to be built in America. 


AmonG the works to be immediately undertaken by the 
City Council of Auckland, New Zealand, are a new bridge of 890ft. 
span to cost £30,000; waterworks, £150,000; besides a drainage 
scheme, which may cost between £200,000 and £300,000. 


A TELEPHONE cable has been laid in Lake Constance 
between Friedrichshafen and Romanshorn. According to the 
Cologne Gazette, it is 8} miles in length, and is on the Pupin 
system, by which the transmission has been much improved. 


THERE are three prominent differences between iron 
and steel which ought to cause a difference in their rapidity of 
rusting :—First, blow holes; second, manganese ; and, third, the 
presence of cementite in the steel and of cinder in the wrought 
iron. 


THE Northumberland coalowners have informed the 
leaders of the Miners’ Association that if an cight hours Bill 
becomes law it will involve largely increased cost, and, therefore, 
must result in lower wages and stoppage of some of the older and 
more expensively worked collieries. 


AccorpinG to Nature, the Physical Society of Frank- 
furt-on-the-Main has fitted up an electro-technical instructional 
and experimental institution in which young people, after finishing 
their apprenticeship, may go through a further course in order to 
qualify themselves as works managers, Xe. 


THE Motor Union proposes to hold its Yorkshire 
gathering at Scarborough on Saturday, September 22nd. The 
Corporation of Scarborough have extended to the Union a hearty 
invitation to hold its meeting in that town, and have promised to 
do all in their power to make the gathering a success, 


THE port of Dalny—Talien-wan—is to be opened to 
the trade of all nations from to-morrow, with partial free 
port privileges covering imports and exports into and from the 
province of Kwang-tung. Foreign vessels are also, from that date, 
permitted to trade between Dalny and various open ports in 
Japan. 

THE Real Ice Skating Company that has been formed 
in Melbourne for the purpose of providing for the amusement of 
skaters has a double purpose in view of going to the expense it has 
done: in providing the plant and building. Under the skating 
floor a very large amount of provision is made for the cold storage 
of meat, butter, fruit, and other products. 


TuE first pile in the construction of a new harbour at 
Southwold was driven recently. The cost of the new harbour will 
be £45,000, towards which the Treasury has made a grant of 
£15,000. The existing piers, which practically form the harbour, 
are to be extended 340ft., and there is to be a uniform depth of 
water of 40ft. on the north side of the harbour. There will be a 
concrete quay 1000ft. long. 


A scHEME for the lighting of Paris has recently been 
resented to the Municipal Council. It is proposed to build a 
arge hydraulic power station on the river Rhone near Bellegarde, 
about 250 miles from Paris. The electric power will be generated 
at a pressure of 120,000 volts, and will be transmitted to a distri- 
buting station either at Ivry or Charenton, on the river Seine. 
The current used will be direct current. 


THE primary 42in. main of the Liverpool-Vyrnwy 
water supply burst last Saturday night beneath the bed of the 
river Elfee, between Malpas and Oswestry. During the laying of 
the secondary main a leakage was discovered, and it was shortly 
after the workmen who had been seeking for the leakage had left 
for the week-end that the accident happened, or they must have 
been drowned. Tons of masonry were displaced. 


A power station at Lockport, 28 miles from Chicago, 
where the 34ft. fall of water from the Chicago drainage canal to 
the Des Plaines valley is to be utilised for generation of pow2r for 
transmission to Chicago, is to be constructed of two-piece concrete 
blocks. It is the first large power house to be constructed in this 
way. The walls are to be 37in. thick at the base and at pilasters, 
and 28in. thick at the top and between pilasters. 


THE Hibernia, it is stated, will take the place of the 
Montagu in the Channel Fleet, and great activity is being dis- 
layed in the boat-house in order to complete her complement of 
ats. According to the Nary and Military Record, the experi- 
ment of annealing the defective armour plate on the fore barbette 
has not been completed, and further work will not be undertaken 
until after the Hibernia has undergone her gun trials, 


PERSISTENT rumours have long been afloat that the 
Bartholdi Statue of Liberty in New York Harbour is in a weak 
condition and liable to collapse without warning. According to 
these reports the salt atmosphere, working in harmony with elec- 
trolysis, has so injured both the shell and its supporting steel 
frame that the destruction of the figure may take place at any 
moment. A close examination, however, it is said, fails to reveal 
any undue weakness in the structure, either in the foundation, 
steel work, or copper shell. 


AccorDING to the Japan Herald, the Fushun coal mine 
in Manchuria, which is to form a part of the Japanese Government 
investment in the South Manchurian Railway, is believed to be one 
of the richest coalfields in the world. It is not an easy matter 
even to approximate the value of the deposits, but some idea of its 
value can be formed from the fact that the strata extends from 
100ft. to 120ft. in depth, running about 10 miles in breadth. The 
quality of the coal is said to compare favourably with the best out- 
put of the Buzen and Chikuzen coal mines. 


Tue trade report for 1905 of the Commissioner of 
Customs at Chefoo—Mr. 8S. Campbell—states that one of tke 
most pressing needs at that port is a good water supply. Most 
of the wells in the Settlement give only hard and slightly brackish 
water, which is unsuited for laundry work, and, even when dis- 
tilled and filtered, is neither palatable nor quite safe to drink. 
Mr. Campbell adds that the hills in the rear of the Settlement 
should yield a copious supply of sweet water, and, as the distanc2 
is not great, properly managed waterworks should form a remunera- 





tive undertaking. 
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The Primary Armament of Warships. 


Tue plans of the new American battleships have | 
now been finally passed, and the system adopted 
allows of all eight big guns being fired upon either 
broadside, and over a good arc ahead or astern 
The end-on fire is foar guns. This is obtained by 
mounting all turrets in the centre line at different | 
altitudes, an adoption of the superimposed turret 
system which America evolved and no one copied. 
unless the French may be said to have done so in 
tbe Henri IV. 

It has recently been pointed out by Colonel 
Cuniberti that with increased calibres must come | 
decreased numbers, hence the absolute necessity of 
securing for every gun the greatest possible arc of | 
fire. The famous Italian naval architect proposes to | 
secure this by mounting his amidship guns en echelon | 
and his other guns fore and aft as now. By this 
means he secures eight on the broadside and six 
end-on, which 1s what the Dreadnought design gets 
with two extra guus. It also gives him two more 
end-on guus than the American design, with less ot 
the inconvenience of ‘“iuterference.” In direct 
opposition to the “maximum value per gun” 
system after which the United States, England, and 
Italy are striving, France, Japan, and Russia, as 
well as to some extent Germany, adhere to the old 
method of having the majority of the gunseach avail- 
able upon one side only. The advantages of this 
system are that a reserve is obtained; but is a 
reserve of value in these days? Is it better to be 
able to fire only some guns at the enemy than all ? 
Assuredly it will be hard to justify the system, 
since all we know of naval warfare tells us that it is 
the first few blows that count most heavily. On 
the other hand, we have far from perfect data as to | 
the probability of guns “available on either side” 
getting jammed in action. 

The original idea of guns on both sides was 
probably “balance.” The pivot gun was an old 
enough idea, but wonderfully little use was made of 
it. There was little to prevent the modern system 
from being introduced long before it was; yet the 
nations stuck to the priuciple of so many guns on 
one side of the ship and so many guns the other. 
Even making all allowances for the difficulties of | 
mounting a number of guns for use on either side, | 
it is certainly clear that more might have been 
attempted than was. Whence we may conclude 
that the idea of “ balance” played its part in war- | 
ship construction. So “balanced,” a ship could | 
fight an enemy on either side, and there was a 
definite tactical advantage in getting between the | 
enemy’s ships. That advantage to a considerable | 
extent would obtain with the modern Danton, Aki, | 
or Lord Nelson, while it would be conspicuously 
absent with the Cuniberti Mark II. or the U.S. 
South Carolina. 

How a modern ship could take up such a position | 
is another matter. Unless the enemy employed | 
divided squadrons she could not do so, and even in| 
such a case the divided squadron would have to be | 
pretty badly handled. Little, therefore, is really | 
left to the guns-on-both- sides system, except the | 
advantages of a “reserve.” A reserve is a classical | 
idea, one of the oldest ‘of military fetishes. To | 
modern ideas it embodies, on the face of it, many | 
absurd fallacies. The principle of putting ten | 


fighting line, for it now seems established that the 
personal superiority of Japanese over Russians was 
far less than at one time believed. The military 
equivalent of “all guns available either side’’ was 
the main victory factor. 

Thus far the reserve system seems eminently 
undesirable. But when we look a little deeper into 


| the matter, it cannot but strike us that the elementary 


idea of battle probably never included a reserve. 


| The reserve practically must have arisen after men 
_ had begun to fight more or less scientifically. 


Ina 
word, it was the child of experience. Experience 
probably taught the immense value of fresh forces 
suddenly brought to bear against wearied opponents. 
It is perfectly certain that the reserve system, 
possessing as it does certain obvious disadvantages, 


‘never became orthodox and classical without some 


very definite reason and advantage. And it may 
well be so with ships’ guns. It may well be that 


| the potential value of unexposed guns waiting their 
| time may be a most valuable moral asset, and those 
_who hastily argue that the offside amidship turret 
|of the Dreadnought represents two wasted and 


superfluous guns may be very wrong. Other things 
being equal, a Dreadnought with these two guns in 


| reserve should certainly be able to smash a South 


| Carolina which has no such reserve. The point of 


|moment to-day, however, is, Can we afford the 


reserve? Could a South Carolina of the original 


| design, with only six of her eight 12in. bearing on 


the broadside, smash the South Carolina that is 
building with eight of her eight guns bearing? 
Would not the two extra guns wreak such 
destruction that long before the reserve pair came 
in the Mark I. South Carolina would be defeated ? 
By all that we know they would. Consequently we 


| may be tolerably certain that, pending a big war to 


prove it fallacious, ‘all guns either side ’’ will be an 
ideal to all naval constructors. The greatest num- 
ber so to be disposed in the compass of present-day 
ships is eight. We can, as Colonel Cuniberti sug- 


gests, make them more potent by increasing the 


calibre, but, as he also emphasises, there are limits 
here. And so there is every probability that the 
South Carolina will become the standard second- 
class ship of the future, the first-class ship being 
something on Dreadnought lines, no more powerful 
in direct fire, but carrying a reserve of heavy pieces. 
The logical end of that is the Danton idea over 
again, the majority of the guns to fire on one side 
only at atime. Whence it may be inferred that we 
have got back somewhere where we started from, 
since the South Carolina is, after all, nothing 
but the old Devastation idea with the turrets 
doubled, because the greater dimensions of the day 
allow of it. As for the past thirty years all the 
best turret ships were nothing but variants of 
mounting four big guns, so now we are in for an 


‘era of eights, and the Dreadnought has scarcely 


reached that stage of obsolescence which some of 
the most progressive now affect to see. Pending 
another huge increase in dimensions, which, by 


| reason of docks, we are unlikely to have yet awhile, 


a new “finality’’ seems upon us—a finality in 
which the medium ship will have as heavy a fire 
as the Mastodon, saving always that the Mastodon 
will have a reserve of guns. That the reserve will 
tell, we cannot doubt ; when ships of equal broad- 
sides hammer each other, tke time for guns the other 


| side to tell must come. 


It is, however, always possible that, temporarily 
at any rate, the ideal cruiser of Commander 
Hovgaard may affect the matter. The Hovgaard 
cruiser is “a battleship with extra speed.” But, 


| however things turn out, it is tolerably certain that 
| present day ideas as to gun dispositions have 


abolished many old distinctions, and certainly the 
ship of medium gun power. Medium speed or 
| lack of gun reserve may take the place of the old 
time inferior artillery—but this is in the womb of 
the future. It is only clear that the armoured 
cruiser, as we now know it, is defunct; every ship 
| of the future must be able to fight every other ship 
|on something like equal terms at the outset. Out 
of which America will perhaps draw more consola- 
| sion for the Idaho class than we from our Inflexibles 
| and Invincibles, though when the next naval war 
comes all these current ideas may turn out to be 
wrong. 


Power and Effort. 


More than once attention has been directed in 
this journal to the strange anomalies which the 



























































































































































thousand men to fight, and keeping a second ten words “ horse-power” introduce when we measure 
thousand for use after the first ten thousand are| the capacity of various sources of energy to do 
wiped out, seems greatly inferior to the idea of | work. No relation whatever seems to exist between 
overwhelming the enemy at once with the whole the capacity of animals, for example, and machines. 
tweuty thousand. It so seemed to the Japanese, Every one knows, or is supposed to know, that a 
who won battles more than once by having their | big brewer’s horse was used by Watt to draw a 
entire force without reserve directed upon a portion weight up, over a pulley, out of a deep well, and 
of the Russians. Time after time they overwhelmed | that the work done represented 22,000 Ib. raised at 





the Russians by sheer numerical superiority in the the rate of 1ft. per minute. Watt allowed 50 per 
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cent. more, and termed 33,000lb. raised 1ft. in 
a minute one horse-power. How does it come to 
pass that horses are apparently very much more, or 
machinery very much less, powerful than these 
facts and figures denote? Direct experiment has 
shown that nothing less powerful than a 14-horse 
gas engine fitted to a tramcar would enable it 
to run at the same speed and under the same con- 
ditions of traffic as when it was drawn by two 
average horses. The total resistance was not 
increased, because the engine did not weigh with its 
storage cylinders as much as the two horses. 
Again, in organ-blowing, whether by an electrically- 
driven fan or by an hydraulic engine, one horse- 
power is always provided to take the place of each 
man. Thus, an organ blown by three men cannot 
have less than a three-horse motor to take their 
place, and this leaves none too much margin. The 
same rule obtains with cranes. For each man dis- 
placed one horse-power must be provided in the 
motor. Two good horses will draw a carriage 
Weighing, with its load, 14 cwt., at’ 12 miles 
an hour. But a petrol engine to do the same 
work over the same roads must be at least 10 horse- 
power. Over 10 horse-power is required to move a 
canal barge at the same rate as one horse can do it. 
We do not think we shall be far astray if we say that, 
under all conditions at least five times as much 
machine as animal power must be exerted to 
do a stated amount of work. 

It is sometimes argued in explanation that the 
machine has speed and endurance which make it 
far superior to animal power. But this, however 
true, is quite beside the mark. There is no question 
of endurance raised. Two horses will trot 12 miles 
in an hour along a good road hauling 14 ewt. behind 
them; but a 2 horse-power motor cannot do this 
work; indeed, as we have said, at least five times 
as much is needed. Either the horses are doing 
much more than 33,000 foot-pounds each per 
minute, or the motor does much less than 33,000 
foot-pounds per minute. Which alternative is 
true? The circumstance that the problem is 
almost universal in its application renders a 
reply difficult. It may be pointed out, how- 
ever, that the fact that horses are. competent 
to exert as much as six times their normal 
power goes far in the way of explanation. It was 
shown a few years ago, during a meeting of the 
Institution of Mechanical Engineers, that a very 
large horse working at a colliery was able to haul 
loaded wagons a short distance at a speed and with 
a tractive effort equivalent to nearly 6 horse-power, 
and that railway horses shunting did 4 horse-power 
with ease. On the other hand, it may be taken as 
fairly certain that the motor car engine would not 
be called upon to exert 10 horse-power regularly 
for an hour while running twelve miles. Arguing 
in this fashion, we begin to see that a reason- 
able explanation may be possible for what is 
certainly at present puzzling. 

It will be found that confusion exists mainly 
because we confound power with effort. Really 
when we speak of an engine, or a motor, or a given 
power, we associate size with it in our minds. Now 
a small engine cannot be powerful, other things 
being equal; which for our present purpose means 
that it cannot exert any considerable effort. Thus 
a 2-horse engine might be totally unable to over- 
come the initial inertia of a car, and therefore could 
not start it at all, or develop any power whatever. 
Again, ona hill it might, for lack of effort-capacity, 
while its power was ample, stop, quite unable to 
reach the top. But animal effort is, in a sense, 
quite independent of power. A pair of horses would 


have no difficulty whatever in exerting a tractive 


effort far more than enough to start the vehicle, 
although they might be as incapable of maintaining 
that effort as would be the engine. It is in this 
“ flexibility,” as it has been called, that animal 
power is superior to machine power in the main. 
Yet, while we admit this, and, indeed, insist on it, 
something remains to be explained. We may say 
that it is necessary to replace a pair of horses with 
a 14 horse-power gas engine because we need great 
initial efforts. It is none the less true, however, 
that when the car is running steadily at a uniform 
velocity, at least twice 2 horse-power, and pro- 
bably three times, will be required to maintain 
that velocity. We are told that frictional losses 
explain everything. The answer is simply that 
they do not. The brake horse-power of a gas 
engine is 90 per cent. of the indicated power, and 
the whole of this is supposed to be transmitted 
to the driving wheels. What becomes of the 
difference between this amount and that exerted by 
the two horses? Tous it would seem there is but one 
solution of the problem. It is that traction is not 
applied to the propulsion of the car to as much 
advantage when the driving wheels are used as when 
horses pull directly on traces. This seems, 
perhaps, a hard statement, yet we believe that we 





are justified in making it by the facts. But even 
so, we have not yet solved all our puzzles. Why 
should a man turning a crank on a crane be as 
useful as a 1-horse electrical motor? May we 
venture to say that the fact is due to total lack of 
intelligence and discrimination on the part of the 
motor. The motor cannot adjust its output to the 
demand with the beautiful precision of an animal. 
We say this with perfect knowledge of the 
possibilities of good governing. But the machine 
must be big enough to exert a maximum effort in 
a way out of all proportion to the necessary 
augmentation in the size ofa horse ora man. The 
maximum capacity for working must be provided 
although it is seldom required, and this entails 
a corresponding increase in dead weight, which 
again demands more power. We move in a 
vicious circle, so to speak. 

To apply this reasoning in practice is not difficult. 
Some discussion is going on now about the mean- 
ing of the words “ horse-power’’ as applied to the 
engines of motor cars. They are about as useful 
as are the same words when applied to locomotive 
engines. What they are intended to do is to supply 
the place of the now obsolete term “nominal 
horse-power,”’ which conveyed an idea of the size 
of the engine bought. At all events, that is the 
purpose which they now subserve. The crying 
need of the day is more flexibility —a closer 
resemblance between the motor car engine and the 
horse ; and that is one reason why the steam car is 
again being heard of, and why multi-cylinder petrol 
engines are being adopted to get rid of gearing— 
which is but a clumsy way after all of securing 
flexibility. If it were possible to get a 3-horse 
engine which could without trouble or loss of 
speed exert for even five minutes 6 or 8 horse- 
power, then it would be quite unnecessary to put a 
6-horse engine into a car. This is the direction in 
which motor car invention is moving, and it may 
yet be found possible to assimilate much more 
closely than now effort and power on physiological 
lines. That is to say, the motor car, or the motor- 
driven machine of any kind, may be able to get on 
with less nominal power than now, because effort- 
capacity will be largely augmented. The electric 
motor is most full of promise in this direction— 
big torque at slow speed closely resembles the 
working methods of a horse or a man. | 


The Design of Locomotive Engines. 


In the course of the discussion on the Webb 
compound locomotive, which has gone on for some 
time in our correspondence pages, side issues have 
been raised of much interest. Among these is the 
statement that locomotive superintendents in- 
variably prefer their own designs to those of anyone 
else; and that this being so it is not fair to any 
particular type to say that it is devoid of merit 
because its use is confined to a single railway. The 
argument is employed to explain the fact that Mr. 
Webb’s engines found no favour off the London and 
North-Western Railway. Pushed to its extreme, 
the proposition imputes blind unreasoning prejudice 
and conceit to the men who control the mechanical 
destinies of railway traffic all over the world. It is, 


we believe, untrue that any pronouncement so | 


sweeping was intended by those who made the 
statement; but even with this qualification the 
argument hits so hard, and covers so much ground, 
that its consideration is desirable. 

In the first place, we have human nature to deal 
with—the rational desire of a man placed in 
authority to carry out his own designs; and in the 
second place, it must not be forgotten that a man of 
no initiative, who is content to adopt the ideas and 
inventions of others, can hardly be the best man for 
a post involving great responsibility. But possibly 
the most conclusive reply is that the conditions 
under which traffic is carried on are so diverse and 
complicated, that what may be termed a universal 
locomotive is an impossible concept. Every rail- 
way of which account need be taken must be worked 
by engines of different types. In the early days of 
railways there were two kinds of locomotives only— 
the passenger engine with one pair of driving 
wheels, and the goods engines with two pairs, and 
cylinders a little larger in diameter. In the 
present day at least half a dozen types are required 
to deal with varying traffic conditions. The engines 
suitable on the Great Western, for example, to the 
Devonshire hill country, would be quite out of place 
on the line between Paddington and Birkenhead. 
Again, we must remember that, in the words of the 
late Charles Beyer, “anything will do to pull a 
train,’ which, expanded, simply means that, so far 
as the mere movement of trains is concerned, there 
is little to choose between the most varying types. 
Therefore a designer may say with much truth that 
his engine will answer its intended purpose as well 
as any other engine, and, therefore, he will adhere 
to his own ideas. 








But while this remarkable flexibility of capacity 
in the locomotive may be said to favour univers. 
ality, it is not difficult to seo that it may work jn 
another way. Small, or apparently small, differ. 
ences in design may largely affect the economical 
efficiency of an engine working on one line, while 
they would have no effect, or a prejudicial effect, on 
another line. In a sense, the locomotive is g 
creature of its environment, and no one is in q 
better position to recognise the influence of 
apparently small things than the locomotive super- 
intendent. No one who is not “ inside,” that is to 
say, thoroughly conversant with all the working 
conditions, can really say whether a given ty;e is 
or is not the best for a particular class of traflic in 
a particular district. As an example, we may cite 
so small a matter as the shape of a fire-door scoop, 
or the air spaces in a grate. What will answer 
with the coal of one district will not, perhaps, work 
at all well with that of another district. The loco- 
motive superintendent who understands his busi- 
ness sees these things, and allows for them almost 
by instinct. If he designs a compound engine, let 
us say, for himself, instead of taking the designs of 
another man, we may rest certain that in nine cases 
out of ten he honestly believes that he is doing the 
best he can for his company, and we may add that 
over and over again his policy is justified by the 
result. Mistakes are made, no doubt; but “the 
man who does not make mistakes never makes 
anything.” 

But again, it would not, we think, be difficult to 
prove that so far from our railway men being pre- 
judiced in favour of their own designs, they 
are, when good reason is shown, quite willing to 
give the inventions of others a trial. If this were 
not the case, then the De Glehn or the Von 
Borries systems could not have found the favour 
they have; the Joy and the Walschaert valve gears 
would not have been used. But even in this case 
it does not follow that the end has justified the 
policy of adoption. The engine La France, on the 
Great Western, has done admirably. Yet Mr. 
Churchward has found it desirable to augment the 
boiler power of his other De Glehns, and he put 
on the road some two monihs ago one of the most 
powerful four-cylinder non-compound engines ever 
built, which is full of originality. And so we come 
back to our first argument, and maintain that when 
we find a particular design, originating no matter 
with whom, rejected by a man in authority, it is 
safe to assume, in the first instance at all events, 
that he has excellent reasons for the rejection, 
although they may not be apparent to those 
outside his own staff. It is very easy to 
criticise a policy; but very few are in a 
position or have the minute knowledge neces- 
sary to enable them to criticise with accuracy and 
benefit. Examples are quite ready to hand in 
numbers. One will perhaps suffice. It has been 


| maintained that a considerable rise in boiler pres- 


sure is highly desirable on thermodynamic grounds. 
But the gentlemen who maintain this thesis overlook 
the circumstance that feed-water which will serve well 
enough with pressures of 160 1b. may not do at all 
for pressures of 220 ib., and that the cost of boiler 
maintenance at the higher pressures goes far to 
neutralise all the gain to be had from the higher 
pressure. How to reduce the wear and tear of the 
locomotive boiler is thé problem of the locomotive 
superintendent at present, and there is no reason to 
think that it can become less pressing in the near 
future. As a matter of course, our correspondents have 
expressed surprise that the compound locomotive has 
not been adopted universally, or nearly so, in Great 
Britain. The answer lies, we think, not in the pre- 
judice of railway engineers, but in an ignorance, or 
apparent ignorance, which has lasted now for many 
years. The cost of hauling trains is made up of 
numerous items, of which coal is one and water 
another. Then we have wages and oil. When the 
engine is not at work we have demurrage. Shop 
charges, and the prices paid for materials and 
repairs, are not without importance. Furthermore, 
there may be such incapacity to deal with traffic 
that piloting becomes a costly necessity. A loco- 
motive may do very well in summer and fail in 
winter. All these factors have to be taken into 
consideration. Unfortunately it has been impos- 
sible to obtain convincing figures showing that a 
link of compound engines working a given section 
of road simultaneously with another link of simple 
engines will do it for less money. It may be 
so; on the Continent it probably is so; but in 
this country it is quite certain that no such 
figures have hitherto been available. We may cite, 
for example, our correspondent “ F.A.L,” He has 
assured us that he possesses a most intimate know- 
ledge of the working of the locomotive department 
of the London and North-Western Railway. We 
have no reason to doubt his truthfulness, yet he 
has been either unwilling or unable to state, in reply 
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— 
to another correspondent, what was the saving 
effected in the cost of haulage by the compound as 
compared with the simple engine. lveryone is 
familiar to the contempt stage, with the 12 per 
cent. saving in fuel attained by all compound loco- 
motives; but railways are not worked with fuel 
alone. We may concede, for the sake of argument, 
that even 25 per cent. is saved in coal. If this is 
countervailed by other expenses, why should the 
compound system be adopted? It would prolong 
this article too much were we to consider these 
points at anything like the length which they 
deserve ; and, indeed, the merits or demerits of any 
locomotive are outside the purpose with which we 
have written. While it is beyond question that 
belief in oneself is apt to warp our judgment about 
the opinions of others, we must repeat that personal 
conceit has, we hold, played a very small part in 
securing the adoption or rejection of any particular 
types of engines on Koglish railways. It may be, 
of course, that the influence of special factors has 
been overrated or underrated, but this in no way tells 
against the honesty of purpose and keen desire to 
obtain the best which actuates those who design 
locomotive engines. 


The Cost of Colliery Strikes in Yorkshire. 


PropaBey no colliery district in the United King- 
dom has suffered so much from strikes, lock-out, 
and colliery disputes as Yorkshire, and the futile 
struggles attendant on most of those lamentable 
occurrences is forcibly illustrated by the object- 
lesson which is now being taught the Hemsworth 
miners by the dismantling of the Shafton colliery, 
recently purchased by Major Shaw, the owner of 
Featherstone Main Colliery. The pit was shut 
down at the close of March, 1905, by the men’s 
late employers because the seam could not be 
worked at a profit. Although it was stated in the 
Law Courts that the firm had lost something like 
£5000 by working the seam, in about four or five 
months, the men attributed an ulterior purpose to 
the owners, and hence the misery, privation, and 
loss, to say nothing of the thousands of pounds 
which the Yorkshire Miners’ Association have 
expended in relief. The Thryberghe Hall Colliery 
dispute has worn itself out, the pits being largely 
worked by non-unionists. It is said that there 
are at present something like 22,000 miners 
employed in Yorkshire collieries who are out- 
side the membership of the Association, It 
may not be without interest to note that these 
lamentable struggles between masters and men 
have at times assumed very alarming propor- 
tions. The general lock-out in South Yorkshire 
which occurred in 1864, six years after the South 
Yorkshire Miners’ Union was formed, lasted nine- 
teen weeks, and so reduced the Association's 
strength that the union had to be re-organised, 
the number of members on the books being 
only 1748, The newly constructed union grew in 
strength rapidly, and in the month of October, 
1865, a general application was made throughout 
the district for an advance of 10 per cent. A 
majority of the owners compromised the affair by 
conceding 5 per cent. and weekly pay. Messrs. 
Newton, Chambers and Co., of Thorncliffe and 
Chapeltown collieries, declined to agree to these 
terms, and locked out their men. The struggle 
commenced at Christmas, 1865, and continued 
until the month of September in the following 
year, costing the men’s union £4500. Partly 
instigated by the South Yorkshire Union, an asso- 
ciation was formed in November, 1865, and was at 
once resented by the Staveley Iron and Coal Com- 
pany, who discharged seventy-eight of the leading 
unionists, in consequence of which the whole of the 
workmen sent in their notices. The masters proved 
victorious for a time, but not before the two unions 
had expended nearly£7000. About the close of 1869 
or the beginning of the following year disputes 
set in at Tinsley Park, Denaby Main, Old Silk- 
stone, Strafford, and Silkstone Fall. The Tinsley 
Park and Manor collieries continued twelve 
‘months, and cost the union £13,199. The Denaby 
dispute, which broke out in February, 1869, con- 
tinued for a period of twenty-eight weeks, and cost 
the union over £22,000. During the year disputes 
occurred at a number of other collieries over 
which the union had to expend over £42,000. 
The never-to-be-forgotten struggle of 1893, in 
Which Yorkshire took an active part, caused 
an amount of privation, loss of capital and wages 
hitherto unknown in the history of the British 
coal trade. It was estimated at the time that 
loss of wages, profits, and trade through the 
increased price of* coal, could not be less than 
£33,000,000. In more recent times the Yorkshire 
Miners’ Association have had to fight the Denaby 
Main dispute, and to face one of the most costly 
actions ever known in connection with the trade. 
It was hoped that these costly lessons would have 


taught both sides the wisdom of compromising 
matters before coming to actual conflict; but, alas ! 
such is not the case. The Hemsworth struggle, with 
its terrible evictions, is at the time of writing under 
consideration, and it is to be hoped that the miser- 
able strike, which has practically ruined half the 
small shopkeepers within a wide area, will be 
speedily brought to a close. 
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At the Paris meeting of the Institution of Mechanical 

Engineers in 1889 Mr. McFarlane Gray first introduced 

to this country the temperature entropy graphic method 

of investigating the thermodynamic changes taking 
place in a steam engine cylinder. Such investigations 
had previously been chiefly made by the help of the 
pressure volume diagrams drawn by the indicator 
invented by James Watt at the beginning of the nine- 
teenth century. By Watt’s method the work changes in 
the cylinder were graphically shown, while by Mr. 
McFarlane Gray’s method the basis of the diagrams was 
the heat change from point to point of the complete 
cycle. In the latter diagram the vertical ordinates 
represent absolute temperature, the abscisse represent- 
ing a function of the heat addition or subtraction, now 
generally known as entropy, a name first given to it by 
Clausius. The symbols for absolute temperature and for 
entropy given to the ordinate and abscisse of this 
diagram by Clerk Maxwell and Mr. McFarlane Gray 
respectively suggested to Mr. Gray the name of Theta. phi 
diagram for the area thus obtained. These diagrams are 
now generally known as temperature entropy diagrams. 
A unit area on such a diagram represents a heat unit, 
and on the pressure volume diagram a unit area repre- 
sentsaunit of work. The fundamental difference between 
the two diagrams, therefore, is that the one is a heat, the 
other a work diagram. In the work diagram a vertical 
boundary will represent a constant volume; a horizontal 
boundary, a constant pressure change ; while in the heat 
diagram a vertical boundary wil] represent a constant 
entropy or adiabatic, and a horizontal a constant tem- 
perature change. In either diagram the changes in other 
attributes of the heat medium may be shown by drawing, 
for example, curves of constant temperature and constant 
entropy on the work diagram, or curves of constant 
pressure or volume on the entropy temperature diagram. 

Either diagram may therefore be used as an energy 

diagram, but difficulties arise in either case, owing to the 

inaccessibility of the zeros when the diagram is used for 

a purpose foreign to its fundamental origin—work in the 

one case, heat in the other. In the work under review 

the temperature entropy chart has been re-named the 

“energy chart” by Captain Sankey—a change of title 


which we cannot but think unfortunate from its 
tendency to obscure the complementary relation- 
ship between the work and heat charts. This is 


the more to be regretted as Captain Sankey is one 
of the highest authorities upon the subject, and has done 
more than any other writer to extend and familiarise the 
use of the temperature entropy method of thermo- 
dynamic analysis in this country. The present work is 
the result of many years’ study and practical investiga- 
tions into its applicability to most cf the more important 
problems which arise in heat—chiefly steam engine— 
practice. The first four chapters constitute the simplest 
and soundest explanation of the theoretical basis and 
method of construction of the chart that has yet been 
written. In later chapters the application to the cha- 
racteristic problems of various types of reciprocating 
steam engine is shown, and thereafter follows a very clear 
and clearly illustrated discussion of many of the points 
upon which fresh information can be gained by a proper 
handling of the chart. There is also a short chapter 
showing the possible application of the chart to other 
heat media than steam, and a brief treatment in the 
earlier portion of the book of the chart for a perfect 
gas. 
” The entropy temperature chart is usually drawn 
for 1 1b. of the heat medium—steam or gas—and 
it follows, therefore, that as soon as the exhaust valve 
opens the continuity of the diagram is broken, as the 
same quantity of steam in an actual engine is no longer 
present in the cylinder. To obviate this difficulty, and 
enable the cycle to be completed, Captain Sankey has 
introduced the idea of “quality” lines. By assuming a 
cylinder of such dimensions that it contains 1 1b. of dry 
saturated steam at the moment when its exhaust valve 
opens, and working backwards on the assumption that the 
ratio of this type cylinder volume to the volume of the 
actual cylinder is known, a line can be drawn, which 
from one end to the other of the compression line in the 
actual engine will correspond to the same ratio of 
volumes of steam in the two cylinders. This line is 
called the “ quality line,” because its relationship to the 
saturation line will indicate the quality of the steam as 
regards wetness at each point of the compression. The 
heat abstracted, as indicated by the area under this line 
down to absolute zero of temperature on the temperature 
entropy diagram, will be in the ratio of the two cylinders 
greater or less, as the case may be, than the heat 
to be abstracted from the actual engine. inthis way the 
transformation curve during compression in the actual 
engine can be readily obtained and the cycle completed. 
Thus, much information, which would otherwise be 
unavailable as to the efficiency of the later portions of 
the stroke, may be obtained. To draw the “quality 
line” for any given transformation the dryness fraction 
of the steam at successive points on the transformation 
curve must be known. In general this can only 





be found for an actual indicator diagram by com- 


paring measured volumes on the indicator diagram 
with the volume per lb. of steam at the pressure 
corresponding to the point of the transformation curve 
under investigation, and comparing the. weight of steam 
thus found with the known weight at some other point on 
the same transformatien curve. For this purpose the 
dryness fraction at some point of the curve must be first 
known, and the accuracy of the determination of the 
quality line will depend both upon the accuracy with 
which this dryness fraction is known and upon the 
accuracy with which the volume of steam at any given 
point can be measured. This is th underlying weakness 
of the whole method of investigation by either the work 
or the heat diagrams. It is the more important to 
emphasise this fact as it is too oftzn forgotten that in 
detailed investigation of the heat and work changes 
taking place in an engine cylinder the deductions can 
only be relative. Quantitative determinations can only 
be made within the accuracy warranted by the measure- 
ments of the indicator diagrams, feed-water and the other 
fundamental data which form the basis upon which the 
whole structure of analysis is reared. The recent investiga- 
tions of Professor Callendar and Nicholson and of Professor 
Capper have added largely to our knowledge of the effect 
of leakage through slide valves in vitiating previous 
measurements of the dryness fraction in a cylinder. 
Captain Sankey draws attention to the ease and facility 
with which the entropy temperature method of analysis 
enables the requisite corrections to be made. 

Several examples from practice are investigated, and 
the lessons to be learnt deduced. The part which the 
analytical method may play in determining the best 
design for a given engine is also exemplified, and the 
benefit of jackets and of superheated steam in any given 
case shown by the same method with a force and sim- 
plicity which no other known treatment could attain. 

The whole work forms a handbook which no student of 
thermodynamics can afford to be without. It fills a 
want which has become more and more insistent, and 
the want is supplied in a manner which leaves little to be 
desired. It might perhaps have been possible to assume 
a less advanced knowledge of thermodynamics than is 
required for its thorough comprehension, and thus to have 
enabled an elementary student gradually to assimilate 
the method side by side with the gradual advance of his 
thermodynamical studies. But this would, of course, have 
involved a considerable enlargement of the volume. As it 
is, the book will be a very welcome aid to the teacher of 
thermodynamics, and enable him to refer the student to 
a sound and adequate treatise on the entropy temperature 
method which has hitherto been impossible. There is 
one unfortunate slip in definition which should be cor- 
rected at the earliest possible opportunity, for the 
definition of the heat unit given in an early chapter may 
confuse and mislead the student whose knowledge has not 
struck root. A few printer’s errors in the references to 
diagrams and elsewhere will no doubt disappear in later 
editions. 





SHORT NOTICES. 

Hydrographic Surveying Methods, Tatles, and Form of 

Notes. By Samuel Hill Lea, M. Am. Soc. C.E. London: 
Archibald Constable and Co., Limited, 16, James-street, 
Haymarket, S.W. Price 8s. net.—In the preface to this 
book on hydrographic surveying, the author states that it is 
his purpose to explain the practical features of hydrographic 
surveying, such as are likely to be encountered by the sur- 
veyor in actual practice, and such as are at present to be 
learned only by actual experience in this class of work. This 
statement admirably sums up the nature of the book. It is 
a good book in many ways. It is practical, and the author 
does not introduce any complex mathematical problems into 
his calculations—in fact, throughout the book the mathe- 
matics is of the simplest kind. The causes and effects of 
phenomena connected with the flow of water has only been 
lightly touched upon, and the theoretical investigation of 
such problems has been entirely avoided, the author consider- 
ing—and rightly too—that such problems were fully dealt 
with in works on hydraulics. The author has written the 
book clearly and in an interesting manner, and many good 
illustrations are also contained therein. 
Blast Furnace Calculations and Tables for Furnacemen and 
Engineers. By John L. Stevenson. London: Crosby Lock- 
wood and Son. Price 5s.—This small book is a reprint 
of an article which appeared in THE ENGINEER a short time 
ago. The article has been slightly enlarged in one or two 
places, but the salient features remain unchanged. Formule 
and data are given sufficient to enable a furnace to be designed 
for any given output. At the end of the book there is a 
number of headed and ruled manuscript forms for recording 
results of analyses and other operations. The book has been 
made suitable for the pocket. It is very nicely finished, and 
the printing is in clear, bold type. 
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AUSTRIA AND HER INDUSTRIES. 


GOVERNMENTS, especially modern Governments, all 
profess to and do promote trade and industry according to 
their lights, but our readers would not be troubled with 
this paper were there nothing special to discuss. The 
Austrian Government promotes trade and industry in 
general. It has its “ Handel-Ministerium,” comparable to 
our Board of Trade, and its agents abroad at courts and 
ports are instructed to promote the commercial and 
industrial welfare of Austria. Those who study Govern- 
mental activity are aware that all the leading Governments, 
at least, find modern requirements such that in the 
organisation of missions and consulates commerce has to 
be regarded more and more. No doubt, the Austrian 
Government finds it necessary to lend a hand to such 
enterprise generally. At our very door, indeed, there is 
proof of this in the Earl’s Court Exhibition, towards 
which the Austrian Government has subscribed £20,000 
for expenses. It is doing much more than that at this 
Exhibition ; but this paper is written to direct the reader 
to a department of encouragement of industry by the 
Austrian Government which is of a special character, and 
may prove of much and special significance. 

Before entering upon some particulars of special aid 
rendered by the Government, it may be well to offer a 
brief historical view of the causes which led up to the 
present position. For many generations Austria has 
taken a pride in her industries, and Vienna has long been 
celebrated for her workmen's skill and the good taste of 
her productions. Even to this day that is attributed to 
the remarkably large place which the trade guilds occu- 
pied in her social and industrial life. The rules of the 
guild were rigid, the process slow and painful before a 
man took his place as an acknowledged craftsman. There 
was a lengthy time of apprenticeship, followed frequently 
by a period of associateship, or gehiilfen, before the 
skilled man was given a certificate as a meister. Meister 
only were allowed to go into business on their own 
account. Here, in this last rule, do we find the historic 
nexus with present conditions. Under guild rule, there 
were no middle-men, no mere ‘listributors; every man 
sold his own productions, and he was warranted as a 
competent and fine-spirited craftsman by his certificate 
as a meister. All this came into violent collision sixty 
years ago with the factory system. This was introduced 
into Austria as a pendant of Free Trade in England, the 
idea being that freedom’s banner was to be followed in 
production as well as in distribution. The result is not 
unexpected by the instructed student of economic and 
industrial affairs. 

It is true Austria is not given to violent changes; but it 
was impossible to maintain old ways in face of the com- 
petition of machinery and large capital. Such struggles 
as are hinted at here are of long duration; but the evolu- 
tion of industry from guild-craft has been going on apace 
for many years, with consequences to the producers and on 


products which are regarded as not by any means wholly 


gainful. Hence the present efforts of the Austrian 
Government to moderate the effect of industrialism, and 
to qualify the results of the divorce of the producer from 
the seller; the supersession of the few skilled craftsmen, 
working in some cases in a lonely way, by a person who 
is a mere worker at a factory, the tool of a giant capital. 
This is a representation of the ideas which have led to 
the movement, or movements, which are being patronised 
by the Austrian Government and some of the Provincial 
Diets. 

The little people in Vienna and in many of the Austrian 
provinces were having—perhaps, it might be said, are 
having—a tough struggle for independence, for a place as 
producers, and for a, market for their wares. We have 
spoken of guild-craft as a phase of production, a kind of 
social life, as though it were past; but that is only true 
in part. In the.remoter districts especially, and even to 
some extent in Vienna; the’ habit of the craft is not cast 
away yet, and ihis ‘fact‘has enabled the authorities to 
seize the situation~for: the promotion of languishing 
industries which seem: worth’ preservation. It is common 
even yet for men to assoéiate together in crafts: Govern- 
ment encourages them ;-but, characteristically, at their 
meetings an official-is present-to see that they are not used 
for political purposes... ‘These “ Handwerke-Ziinfte” are 
recognised, but their resolutions are revisable at any time 
when the bureaucrat thinks they act ultra vires. Masters 
and apprentices are still known, but these habits of 
associating in guilds have been seized in many instances 
by the Government to associate the men in co-partner- 
ship in production (“ genossenschaften.”) And of these 
new, generally small, “ genossenschaften ” for production 
and for marketing, we desire to give some more detailed 
account. It will be found that the part which the 
authorities take in their promotion and encouragement 
is a remarkable thing, which may prove a cause of 
large and far-reaching issues. The introduction of the 
workmen to associated modern production andassociated 
commerce may prove a very fruitful work. 

Several of the installations at Earl’s Court illustrate 
this work or call attention to it. That the idea of associ- 
ating together for industrial and commercial ends has 
seized the Austrian people is found in various ways and 
degrees, some of which, though not strictly pertinent to 
our object, should be named in passing. Such are the 
stalls found to represent an industry from a district to 
which a number of private firms have contributed for 
purposes of exhibition. The garnet, the glove industry, 
and others will illustrate this feature excellently. That 
such a united exhibit should be offered is altogether 
noteworthy. There isin the Queen’s Hall a tasteful room 
of the exhibits of the “ Wiener Werkstiitte,” which must 
draw forth the admiration of the most pushful com- 
mercial soul among us. Professors Josef Hoffmann, 
Mosere, Czeschka, Béhm, and one or two others, have 
associated in this movement, known as the “ Vienna 
Workshops,” to produce goods designed and executed by 
those who love their work and would honour their craft. 





1 
Only goods ‘designed by these professors of technique | 
and made by their selected craftsmen, are produced and 
exhibited, whether at Neustiftgasse in Vienna or at 
Earl's Court. The movement of a heroic, almost 
prophetic spirit, and is inuch influenced by our Ruskin 
and Morris. Machinery may not be condemned out- 
right, but excellence in products is certainly associated 
with handicraft. Hence there are no reproductions; | 
every article is designed for a purpose, and no article is | 
approved which is not the offspring of love. It can be | 
said that the result, as shown in gold, silver, leather, in 
bound books, in cabinets, fans, and so forth, not to speak 
of furniture and decorations, is calculated easily to | 
attract and to please, though some may find the result 
too “ precious,” and too evidently special. Thisis, without 
question, a movement which should not be for- 
gotten. 

A direct official encouragement of production is found 
represented in the Prince's Hall, Earl's Court. This room 
is filled exclusively with products from Lower Austria, 
which have been produced and are exhibited Ly the aid of 
the “ Nieder-Osterreich Land-Tag.” It is very possible that 
a large number of the visitors to the Exhibition fail to. 
realise the most significant thing about these exhibits. 
Of the exhibits, a word may be said immediately, but it is 
possible to say at once that they are not so remarkable 
as the conditions under which they appear. Not an 
article would be in. its place but for the aid, the immediate | 
intervention of the Provincial Diet; nor indeed, would 
many of them have been produced. How widespread are 
the efforts of this Diet in production, and in the disposal 
of the produce, may be seen by the character and variety 
of the exhibits, which have a wide range. These associa- 
tions of small tradesmen, thus encouraged and aided, 
exhibit pianos, furniture, clocks, mathematical and musical 
instruments, lace, shoes, brushes, harness, wares of various 
metals, rugs and wall hangings, and a variety of fancy 
goods, &e., which cannot be named here. And we might | 
add that it is done frankly, with a view to extend | 
commerce with this country: for it appears that a 


is 


ae 


founded this service to preserve works, and to preserve 
crafts, which are threatened by the expansion of whole. 
sale industries. The Service believes it necessary to 
transform obsolete methods of production, and to place 
industries on a technical and commercial footing equal 
to the resources and knowledge of the day. The 
methods adopted are :—Arranging of exhibitions, the 
foundation of sample rooms in Vienna, the establish. 
ment of model workshops and testing stations, where 
“master courses’ are held, and, very specially, by 


| promoting technical and economical professional associa. 
| tions (‘‘ genossenschaften’’). 


It should be observed that 
the Service does not offer aid to any individuals, but only 
to groups, and that on such principles as are applicable to 
any group in need of aid. The “ Gewerbefirderungdienst" 
exhibits and tests improved machinery and technica] appli- 
ances, and demonstrates their working and handling at « 
central institute in Vienna, where model workshops have 
been fitted up for various trades. Already carpentry, 
joinery, and cabinet shops are at work ; so also a smithy, 
an electrotechnie and galvanoplastic shop, a tailoring anu 
a shoemaking shop. All these are designed to serve as 
examples for workshops which might be established in 
different parts of the country where antiquated works fail 
to meet the demands of the day. Another feature is 
exhibitions of the work of apprentices, to show the result of 
training in different parts of the country. Further, the Ser- 
vice holds courses of lectures, and arranges visits to manu 
facturing establishments in Vienna, and also to local 
institutions. Lectures have been given at such centres 
as Bozen (Tyrol), Briinn (Moravia), Girz (Goricia), Gray 
(Styria), Innsbruck, Klagenfurt, Prague, Reichenberg 
(Bohemia), Rovereto (Tyrol), and Trieste. The Service 
arranges also for lectures and excursions in other neigh- 
bourhoods where there is a demand, or where circum. 
stances require them. Masters of experience and fore- 
men in various crafts also accompany the teachers, to 
afford practical demonstrations; and subventions we 
granted for travelling and subsistence to craftsmen 
residing in remoter places, to enable them to attend the 





Fig. 1—-JOINER’S WORKSHOP AT MARIANO 


permanent agent of these fostered industries will be , 
found in the city of London. 

This organised attempt to assist certain producers is 
found best represented, perhaps, in the “ Gewerbefirder- | 
ungsdienst,” in Vienna, which is a sub-division of the | 
Ministry of Commerce for Austria, and has its bureau at 
9, Severingasse, Vienna IX/2. It will be found to be an | 
institution doing a work on lines which will surely 
secure attention from all classes of men and women who | 
study and follow the affairs of ourkind. To administrators, | 
manufacturers, merchants, tradesfolk, and workmen, the 
interest in this movement should be keen and continuing: 
it bears so directly on the cares and labours of every day. 
To the economist and historian it appears charged with 
dynamic force; and in any case we feel that no intelli- 
gent reader of THE ENGINEER should be ignorant nor 
heedless of it. 

This “Service for the Promotion of Crafts,” as it is called, | 
has undertaken what must be regarded as a stupendous | 
task; but already, it appears, the encouragement to per- | 
severe is considerable. Some idea of the general history | 
and position of matters economic in Austria has been given 
already, and we have seen the small man in danger from 
the modern conditions of production—to be economic it | 
should be on a large scale. There was also a tendency, 
not so pronounced in Austria, perhaps, as in some other | 
European countries, to shift industry or labour to the 
large urban centres, and leave the old and small rural 
towns and villages to decay. The country, the home 
industry, and the small maker, therefore, became the 
object of solicitude to the Austrian Government, who 
founded the ‘‘ Gewerbeférderungsdienst ” for their imme- 
diate benefit; but not without an eye to the prosperity 
of the State. 

In its prospectus the ‘ Gewerbeférderungsdienst.” 
makes bold to say that the introduction of labour-saving 
machinery gives a special and undue advantage to the 
owner of capital, and that the labourer is being pushed 
to the background, and forced to exist in unfavourable 
circumstances. The Austrian Government, therefore, 
paying close attention to the industrial middle classes, 





| motors, &c. 


courses, and to benefit themselves and the district in 
which they reside. A special point is made of teaching 


| book-keeping for special branches of industry—a hint 
| which appears of much practical value. 


Nor does this exhaust the aid rendered by the Service. 


| The task of transforming an old-fashioned industry is a 


costly thing, and machinery has to be bought. The 


| Service assists craftsmen to form the “ genossenschaften,’ 


the co-operative local bodies, and these to purchase the 
necessary machinery jointly, to purchase raw material, 
and to sell their produce conjointly. It buys machinery, 
and lends or sells it on easy terms to such associations of 
workmen or makers, of which there are now more than 
200 associations, supplied with some 1100 machine tools, 
Still further, credit is strengthened by pro- 
curing loans from Government, local boards, and banks. 
When contracts from public bodies are offering, the 
Service has aidel some of these “ genossenschaften ” to 
secure them. ‘To prevent the extinction and oppression 


| of middle classes by the mighty strides of independent 


capital” is the object set before itself by this “general 


| providence” of old-fashioned small industries in need of 


the breath of life and enterprise. The Austrian Govern- 
ment has the satisfaction of knowing that a number cf 
such small industries in various parts of the country have 
been saved thus from utter rai and made to grow and 
become more independent. 

It is time to give some instances of work done by 
means of this Service. We may refer to the smiths in 
the Stubai Valley, to the south-west of Innsbruck; to 
those at Ybbsitz, on the path of the old Niebelungs on 
the Danube, in Lower Austria; to the cutlers and smiths 
in the district of Steyr, in Upper Austria; to the gun- 
makers at Ferlach (Carinthia); to the wooden and other 
chair makers at Mariano, near Goricia; to the basket 
makers at Fogliano, near Gradisca, at the head of the 
Gulf of Venice; to the musical instrument makers cf 
Graslitz and Sehénbach, not far from Marienbad end 
Carlsbad, in Bohemia; to the Jews’ harp makers cf 
Mélln, in Upper Austria; to the cabinet makers cf 
Neutitschein in Moravia, and the potters of Bechin in 
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Fig. 4—-SMITH’S SHOP AT WAIDHOFEN 


Bohemia, as some of the crafts and industries which 


have been helped and revived by the action of the | 


* Gewerbeforderungsdienst.” Of some of these we are 
able to furnish illustrations, in Figs. 1 to 5, by the 
courtesy of the director of the Service in Vienna. These 
will be found of considerable interest. 

Though it is not the most interesting case to the 
readers of TuE ENGINEER, we may refer specially to the 
instrument makers of Graslitz and Schinbach. Since 
the Thirty Years’ War, and also the exhaustion of the 
mines of the Erzgebirge, the people in these high valleys 
have given themselves to instrument making, beginning 
with wool and advancing to brass, and now to flutes, 


pipes, guitars, ‘cellos, zithers, harps, and strings. There | 


1s reason for saying that the produce of these people 
at their homes is sold under somewhat 
names, The Service at Vienna has formed at Graslitz, 
for instance, an association of intrument makers, com- 


every street—with q credit bank of their own. 


well-known | 


found for generations, and the special skill that follows, 
grandfather, father, and son, from youth to age, shaping 
red hot iron from morn till night. 
was struck badly by competition. 
December, 


a co-operative method. Since 


management, cf the purchase of material, and so forth, 


the united masters’ first export was made in March, 1898. | 


Since then a common machine shop was built and fitted 
up with machines supplied by the Service. 


workers overcome in part, and the present state of the 


industry at Fulpmes proves that the efforts of the Service | 


have not been in vain. 
A similar account of this remarkable Service might be 


aa | given by reference to some of the other places men- 
prising 850 independent workshops—which are found in | tioned. Also, there are the exhibits at Earl’s Court, pro- 


It has | duced under these auspices, and by this fostering care, 


ulso supplied a collection of modern types of instruments | to witness to a highly important movement. The lead- 


from various countries, and it is experimenting with 
labour-saving appliances for this industry. So great has 
division of labour obtained here, that a son and his aged 
mother can be seen making violin bridges alone. 


ing citizens of Dalmatia, led by Count Harrach, are doing 
a similar work by means of societies which they have 
formed to stimulate, direct, and aid home industries ; but 
the readers of THE ENGINEER may be assured that from 


At Fulpmes, near Tnnsbruck, the smiths have been | the “ Gewerbefirderungsdienst ” at Vienna there radiates 


The trade of centuries | 
It took some time to | 
make these people understand what could be done by | 
1897, there | 
has been an association at Fulpmes, and spite of difli- | 
culties in respect of capital, offices, and warehouses, of | 


Productions | 
have improved in character, the scepticism of the older | 
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Fig. 5—OLD SMITHY AT FULPMES 


; an influence, there is a many-sided aid given, which 
| cannot fail to interest them, whether from a technical, 
economical, or general point of view. 





RAILWAY MOTOR CARS IN THE FORTIES. 


At the commercement of the paper on ‘‘ Railway Motor 
Car Traftic,’’ which was recently read before the Institution of 
Mechanical Engineers by Messrs. T. Hurry Riches and Sidney 
B. Haslam, it is stated that one or two attempts were made 
to produce self-contained cars on various lines in the early 
part of the last century. While these cars were more or less 
a success, the requirements were not then great enough to 
encourage continuation. In view of the great.development 
that has come about lately in this direction, the following 
details of this abortive movement will possibly be read with 
interest, belonging, as they do, to the history of the subject. 
They are only to be found scattered in old engineering books 
which are not very readily accessible at the present time. 

The idea took its rise from a small steam carriage, known as 
the ‘‘ Express,’’ built by Mr. W. Bridges Adams in 1847 for 
Mr. James Samuel, engineer to the Eastern Counties Railway, 
for inspection purposes. It ran on four wheels, the leading 
ones driving, with a vertical boiler in front, and space for 
seven oreight persons behind. The maximum speed attained 
was 41 miles per hour, and oy one occasion the journey from 
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London to Cambridge—a distance of 574 miles—was per- 
formed in an hour and three-quarters, being at the average 
rate of nearly 33 miles per hour. 

The results were considered so satisfactory that the 
principle was adopted in the construction of several steam 
carriages for use on branch lines. The first to be put into 
regular service was a broad-gauge car, built by Mr. Adams 
for the Bristol and Exeter Railway, called the ‘‘ Fairfield.’’ 
It was used on the Tiverton branch, five miles long, with a 
gradient of 1 in 86. As originally constructed, it had a 
vertical boiler, which was afterwards replaced by a horizon- 
tal one. It ran on six wheels, the leading ones being the 
drivers, with a wheel base of 28ft. On one occasion it ran 
from Exeter to Bristol, 76 miles, with an extra load of 10 
tons behind it, equivalent to 140 passengers total, at an 
average of 28 miles an hour running time, the maximum 
speed attained being 47 miles per hour; at another time it 
travelled at 52 miles per hour. Shortly afterwards the same 
builder produced a motor coach for the Eastern Counties 
Railway known as the ‘‘ Enfield.’’ With a trailing carriage 
it used to take 150 passengers at a speed of 37 miles per 
hour. One day it worked a regular passenger train from 
London to Ely, a distance of 72 miles, drawing three ordinary 
carriages and two horse boxes, and arrived eight minutes 
before time, the total consumption of coke, including that 
used in getting up steam, being 8? lb. per mile. 

Two light engines were built this year—1849—for the Cork 
and Bandon Railway, which come under the same category, 
because, although they carried no passengers on their own 
frames, they were intended to be coupled up toa car of special 
construction, being therefore the forerunners of the system 
now employed on the North-Eastern and Brighton lines. 
They usually drew two carriages, taking about 100 persons, 
besides a horse-box or so, at the rate of 30 miles an bour 
including stoppages, over a gradient of 1 in 100. Another 
was built in 1850 for the Londonderry and Enniskillen Rail- 
way. It was a four-wheeled well-tank engine with single 
driving wheels of 5ft. diameter, and outside cylinders, 
attached to a specially constructed composite carriage. 

It is surprising that these early pioneers should have pro- 
duced such good results, and yet should have died out, their 
development being arrested until the last few years. The 
explanation is not alone to be sought in the change of traffic 
conditions. It must be remembered that at the time they 
were built tank engines were almost unknown, and these 


were produced with the idea of supplementing the express | 


locomotives and tenders, which were increasing rapidly in 
weight ; they were then swamped by the rise of tank engines. 
\nd the early specimens of the latter genus, together with 
two or three carriages of the period, were not much more 
massive than the modern combinations. Now that the pro- 
portions of tank engines and carriages have become so large, 
there is again room for a light system, especially when it 
turns out to be one that is speedy, economical, and popular. 


TABLE OF DIMENSIONS, 
Eastern Counties, 
‘- Express.’ 
re 1845 
58 
+Oft. 
Sin. by 12in 


Railway 
Js 
7 
12ft. Gin. 
3}in. by Gin. 
23 cwt. 


Date & i 
Number of passengers 
Length over all 

Cylinders 

Weight 

(rrate area... .. . 
Total heating surface 
Diameter of driving wheel- 
Boiler .. ee: be 
Details.. 


362 square fe 
4ft. Gin. 
Loco. type 
35 2ft. 6in. diam 
115 tubes, 1411 
Sft. 


+ | 134 square fect 
=i 3ft. 4in. 
a Vertical ; 1ft. 
7in. diamcter ; 
| tubes, hin. 
8ft. Sin. 


by 


Y 

The above table, of such dimensions as are available to the 

writer, of the foregoing machines, is interesting to compare 
with Table II. in Messrs. Riches and Haslam’s paper, 





ANOTHER scheme is on foot to construct an electric 
railway between Osaka and Nara, in Japan, with a capital of about 
£208,000. It is anticipated that electric railways will be running 
parallel with all the principal railway lines in the covzse of a few | 
years, | 


Bristol and Exeter, a 
** Fairfield.” } 


PETROL MOTOR TORPEDO BOAT. 


In our issue of January 19th last we gave a description of a 
petrol motor torpedo boat which had been constructed by 
Yarrow and Co., Limited. This little boat has recently 

| come into prominence by reason of the fact that the King 
and Queen recently went for a short run in her off Cowes. 
Above we give an illustration of the small craft, which, with 
the exception of the little cabin, and the turtle-back cover 
in the centre, is in exactly the same condition as when we 
had a trial run in her on January 19th of this year. She is 
60ft. in length, with a beam of 9ft., and only draws 12in. of 
water when at rest. The chief feature of the boat is that the 
propelling power is derived from petro! motors. 

The engines have been made to the designs of Mr. Napier, 
and develop 309 horse-power. There are three units driving 
three propellers. The starboard and port engines are each of 
120 horse-power, and there is a smaller unit in the centre of 
the boat which develops 60 horse-power. The two outer 











FULL SPEED 


propellers can only drive the ship forward, whilst the central 
propeller can be reversed. The small engine is considered 
by the makers to be of sufticient power for this purpose. The 
clutches are of metal-to-metal. The three sets of engines are 
all controlled from the same board by means of three 
throttles and three control levers. Speed indicators are pro- 
vided for determining the number of revolutions of the pro- 
peller shafts. One high-tension ignition box for each of the 
| side engines, with a single coil and an eight-point distributor, 
has been provided. The central engine is supplied with a 
single coil and four-point distributor. 
The danger of carrying petrol in comparatively large 
quantities on board so small a boat has not been overlooked, 
| and Mr. Yarrow has reduced this danger to a minimum ina 
practical manner. The main petrol tank is quite separate 
from the remainder of the hull. For a length of about 6ft. 
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| at the stern of the boat the hull is designed to form a tray 

| upon which the tank rests. The tank is sufficiently large to 
carry 1 ton of fuel, a «vantity that is estimated to drive the 
boat for 300 miles. The speed of the boat is very high—on 

| the trials in January a speed of 26°15 knots. This for so 
small a boat was excellent, and is, we believe, far in excess 


| of anything attained by a similar craft propelled by 


steam. 


with steam machinery is interesting. 
bustion engines a speed of 24 knots can be attained when 


The radius of action at full speed 
is given by Mr. Yarrow as 250 miles. The fuel capacity 1 
ton, and lifting weight for transport by rail § tons. The 
torpedo boat fitted with steam machinery can attain 18 knots 
carrying a load of 3 tons. The radius of action at full speed 
108 miles. Fuel capacity, 2 tons; lifting weight for trans- 
port by rail, 12 miles. The speeds are given on the basis of 
both boats carrying a load of 3 tons. As in the motor 
torpedo bozt there is only 1 ton of fuel as compared with 
2 tons in the steam-driven boat, the former would be capable 
of carrying 1 ton more armament than the steam driven-boat. 
We understand that the Admiralty have purchased this 
vessel with a view to carrying out experiments, in order that 
the value of a flotilla of such boats may be determined. Its 
size, high speed, radius of action and shallow draught, should 
alone be sufficient to secure for her success as a coast defence 
boat. It would be interesting to know how the boat behaves 
in rough seas. The engraving Fig, 2 shows how little wash 
the boat makes when travelling at full speeds. In our issue 
of January 26th of this year we gave a more detailed 
description of the vessel. 


currving a load of 3 tons. 


JAPANESE RAILWAYS IN 1905. 


lite comprehensive and well-edited Minancial and Econo- 
nic Annual of Japan, 1906, gives among its other contents 
particulars of operation of the State and private railways. 
The market prices of the shares of the leading private rail- 
ways show a marked improvement in 1305 as compared with 
1904. For instance, the highest and lowest prices of the 
shares of the Japan Railway Company—50 yen* paid up 
were 98°80 yen and 75:10 yen in 1905, as against 78°90 and 
64°50 yen in 1904. Similarly with the shares of four other 
railways, 50 yen paid up in each ease. 

Prices in 1£04. 
Highest. lowest. 
Yen. 
55-00 
50-30 
33-80 
Ho-o0 


Prices in 1905. 
Highest. Lowest. 
ren. Yen. 
80-50 
72-10 
40-50 
11L-09 


Name of company. 
Sanyo Railway Company 
Kyushu Railway Company 
Kwansi Railway Company 
Hokkaido Railway Company 

In the last case given above the 1905 prices indicate greater 
firmness than in any year of the history of the undertaking. 

The total mileage of line open for traffic increased from 
4495-47 to 4693-46 imiles, the aggregate mileages, State and 
private, being 1461-38 and 3232-08 miles respectively. The 
total number of engines in use amounted to 1694, of which 
552 were in use on State, and 1092 on private systems. 
Passenger vehicles numbered 5242, 1576 of these being in use 
on State, and 3666 on private lines. 

The number of passengers carried on the State railways 
was 28,828,711, the passenger mileage being 822,247,377. 
The mileage travelled per passenger was 28°42 miles, and the 
receipts per passenger mile 1°44 sen, these being the cheapest 
rates since 1899-1900, and longest average distance yet 
recorded. On the private railways, the total number of 
passengers carried was 75,225,481, the passenger mileage 
1,339,865,231. The mileage travelled per passenger was 
17°65 miles, the receipts being 1°34 sen. Theaverage distance 
is the longest since 1895-6, the average rate being the cheapest 
since 1900-1, 

As regards goods traffic, the gross tonnage carried cn the 
State railways was 3,677,453 tons, the ton mileage being 
348,855,105. This gives an average haul of 94°69 miles per 
ton carried. The receipts per ton mile were 1°96 sen, the 
lowest rate yet recorded. On the private lines the gross 
weight carried amounted to 15,576,409 tons and the total 
mileage to 839,400,913 tons. The average distance that each 
ton carried was hauled was 53-71 miles and the receipts per 
ton mile 1°75 sen—again the cheapest rate yet recorded. 

The administrative expenses bear in each case practically 
the same ratio to the total receipts, being 44°2 per cent. om 
the State systems and 45°8 per cent. on the private systems. 
The gross receipts per mile of line open to traffic were 
15,487 yen on the State railways in 1904-05, the lowest 
figure since 1898-99. Expenses have been rigidly kept down 
amounting to 6847 yen, the lowest figure for five years; as @ 
result the earnings amount to 8640’yen per mile, the highest 
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A comparison between this boat and a torpedo boat fitted | earning for four years; ‘this figure having culy been surpaes 
With internal com- | 


on three occasions during the past twenty years. On the 





* Tyon = 100 sen Ps 24-058 pence, 
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private railways the average earnings per mile of line open to 
traffic were 11,750 yen, a figure never before equalled ; 
expenses amounted to 5376 yen, practically an average figure 
for the past three years. The net earnings of 6374 yen 
represent a record. The proportion of net earnings to con- 
struction expenses works out at 8:0 percent. on the State 
systems, and 8-4 per cent. on the private systems. As 
regards the standard of earnings per unit of rolling stock 
we get the following results for 1904-05 :— 





State. Private. 
Yen. Yen. 
Goss traffic earnings per locomotive d 29,881 
Net trattic carnings per locomotive te 18,640 
Gross traffic earnings per aie 
vehicle 7,508 4,808 
Gross traffic earnings per goods vehicle. 276 « S44 


The divergence between the two sets of figures is not much 
greater, if so great, as that between two big English trunk 
lines. 

Of the imports of goods and material for use on the rail- 
ways we would note that the locomotive imports in 1905 were 
valued at 2,466;561 yen. This year marked a complete 
reversal of British and German figures, as is shown in the 
following table : 








1004, 1, 
Yen. Yen. 
Germany ee 395 1,219,203 
Great Britain 205,503 
United States 354, 140 42,363 
Uther countries 7,508 9,493 


the supplies obtained from the United 


As regards rails, 
the following 


Kingdom advanced to a considerable extent, 
being the chief figures :— 


Germany .. 
selgium 

Gre.t Britain 
Ot her countries 





Railway passenger cars er freight wagons were also mainly 
obtained from the United Kingdom :— 





1004, 115. 
Yen. Yen. 
Germany, ° 6, 827 
Great Britain “f 1,400,135 
United States Pre 385,038 
Other countries 58,345 





The distinction of State pend private railways used through- 

out this article is one which will shortly disappear. The 
Government have decided to acquire all railways used for 
general traftic, leaving unabsorbed lines of merely local 
importance. The Railway Nationalisation Bill passed the 
Imperial Diet last session. The lines of seventeen com- 
panies, all of which are main trunk lines used for general 
traflic, are to be purchased. Power is granted to acquire 
these railways within a period of ten years,'from 1906 to 1915. 
From the date of purchase the Government will succeed to 
the actually existing rights and obligations of the companies 
so bought out, provided such rights and obligations do not 
pertain to any other business than that connected with the 
railway. The purchase price is to be calculated in the fol- 
lowing manrer :—(a) An amount equal to twenty times the 
sum obtained by multiplying the cost of construction at the 
date of purchase by the average ratio of the profit to the cost 
of construction during the six business terms of the company 
from the second: half-year of 1902 to the first half-year of 
1905. (6) The amount of tha actual cost of stored articles 
converted, according to. current prices thereof, into public 
Ioan bonds at face value, except in the case of articles which 
have been purchased with borrowed money. ‘‘ The purchase 
money is to be delivered within five years from the date of 
purchase, in public loan bonds, being 5 per cent. interest 
calculated at their face value. From the day of purchase 
until the day on which the public loan bonds are delivered, 
the company bought out is to receive, at cach time of the 
year at which it has hitherto made its settled account report, 
a sum of money equivalent to the rate of 5 per cent. per 
annum on the purchase price; and a public loan is to be 
issued for an amount not to exceed that necessary for carry- 
ing out the purchase of the railways.’ 

Regarded all round, the terms of purchase seem fairly 
equable. The only point open to criticism by shareholders 
is that the capitalised value is based on the earnings during 
part of the war period rather than on the earnings of three 
years previous to the actual taking over of the lines. It is esti- 
ated that a sum of about £43,000,000 will represent the added 
State indebtedness for these purchased lines. The loan will, 
it is anticipated, be redeemed within thirty-two years of the 
actual purchase of the railways by the net profit accruing 
after payment of the debt interest—that is to say, that at 
the end of that period the State will have secured an exceed- 
ingly valuable asset and permanent source of revenue. 


< 





Tur Great Transandean Railway connecting Buenos 
Ayres oad Valparaiso is being constructed jointly by” Chili and 
Argentina. This will, it is said, be the first railway south of Panama 
to join the Atlantic and the Pacific Oceans, 
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AN IMPROVED GENERAL WHEELWRIGHT. 


A MACHINE to meet the general requirements of wheel- 
wrights, carriage and wagon builders, implement makers, and | 
many others has been introduced by A. Ransome and Co., 

Limited, of Newark, and is shown inthe accompanying illus- 





trations. Among the various operations which it is capable 
of performing may be mentioned:—Planing, shaping, 
chamfering, mortising, grooving, tanging, moulding, 


beading, rebating, and boring. An appliance for centering 
the felloes 
tenoning apparatus, can also be supplied with the machine if 
so desired. It will plane and surface boards up to 13in. wide, 
and will plane, square up, and joint scantlings up to i2in. by 
9in. 


Felloes can be faced up before the wheels are built. | 


before being bored to receive the dowels, and a | 


} 


The inside and outside sweeps of felloes can be shaped, and | 


shafts and poles can also be planed and shaped to any tem- 
plate. It will cut chamfers of any size on either straight or 
curved pieces. Mortises can be made with the machine up 
to 2in. wide and of any length in ordinary framing. 
mortise naves not exceeding 14in. diameter. It will cut 
grooves of any width from fin. to lin. 
up to 10in. deep and of any diameter not exceeding 23in. 
From what we have just given it is clear that the range of 
work which the machine is capable of performing is large. 
With regard to the construction, there is little to say. The | | 
illustrations clearly define its chief features, and the various 
attachments and accessories are also shown. Machines 
with wheels up to 9ft. in diameter, instead of 6ft., as in this 
case, are also manufactured by this firm. 





AMERICAN ENGINEERING NEWS. 


Train indicator for signal bores.—Railway level crossings 
are very numerous in the United States, in spite of measures 
taken to prevent their multiplying. Where the lines are 
important and traffic is heavy, these crossings are usually | 
protected by interlocking signal plants, operated manually or 
by pneumatic or electric power, and having the usual | 
equipment of home and distant signals, derailing points, &c. 
While this ensures safety, it often happens that time is lost | 
or heavy trains are brought to a stop by failure promptly to | 
give a clear signal when the road is clear. Ordinarily the 
engine whistles as the train approaches the distant signal, 
and if this is not lowered the train must slow down so as to | 
be under control for stopping at the home signal if necessary. | 
Several level crossings are now equipped with an apparatus 
which notifies the signalman of the approach of a train, so 
that he has not to rely on the engine whistling. The 
apparatus is also adapted to junctions and other similar 
places. It not only facilitates the signalman’s work and | 
prevents unnecessary delay of trains, but avoids the costly | 
checking and getting up speed of fast and heavy trains. An | 
insulated section of rail is arranged beyond the distant | 
signal and connected by wires with an indicator in the signal 
box. As the engine passes over this rail, it causes a card | 
marked ‘‘ Train’’ to appear in one of the openings of the | 
indicator, corresponding to the line on which the train | ‘ 
is approaching. At the same time an electric bell calls the | 
attention of the signalman. Any failure of a wire or battery 
will also cause the bell to sound. The apparatus is very | 
simple and inexpensive. 

Steel for reinforcing conerete.—With the enormous use of | 
reinforced or armoured concrete in the United States there 
has developed a discussion as to the best kind of steel to use. | 
One faction, composed mainly of patentees and their repre- 
sentatives, advocates the use of bars ‘‘deformed’’ by twisting, | 
transverse corrugations, flattened portions, &c., so as to give | 
a mechanical bond or grip for the concrete. The opposite | 
faction sees no advantage in this, but employs ordinary | 
merchant bars of round or square section. Then, again, one | 
party favours the use of steel having an elastic “limit of | 
55,000 Ib. to 60,000 Ib. per square inch, while another favours | 
steel having an elastic limit of 35,000 ‘lb. to 40,000 Ib.; the | | 
harder steel is generally advocated by those interested in | 

‘‘deformed”’ bars. If hard steel. is to be used in less per- | 
centage than soft steel on account of its greater tensile | 
strength, it will, of course, present less adhesive surface, and | 
should be used in smaller sizes to offset this difference. As a | 
rule, in. rods are the largest desirable, and Zin. and 3in. 
rods are generally preferable if they -do not interfere too 
greatly with the placing and packing of the concrete. Round 
bars have less area than square or flat bars, but are much 
more reliable as to their embedment in the concrete, as it is 
difficult to ensure close contact between conerete and the 
bottom of a square or flat bar. Square bars should, there- 
fore, be set in diamond position, or with inclined sides. It 
is concluded from investigation that if hard steel and soft 
steel are readily procurable in reliable quality at the same 
cost, neither possesses any marked advantage over the other 
for reinforcement, and steel of any usual elastic limit may 
be used in properly-designed structures without reference to | 
its percentage of carbon, 





It will | 


It will bore holes | 


of | 


this design, only of stronger construction, and for dealing | donian six-wheeled coupled express engine, which rates 183; next 
5 - SS : SB 1O0. > 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspo: 


LINKS IN LOCOMOTIVE DEVELOPMENT, 
Sir,—The very interesting diagrams of locomotives. showing the 
development of the Great Northern Railway engines, in your issue 
of August 24tb, do not appear to me to bring home to one the 
great development which has taken place, more particularly 
between 1870 and 1903. 
I venture, therefore, to bring to your notice a formula, which 
I use for the comparison of locomvti« es, which gives a figure 
which may be called the ‘‘ rating.” It is as follows :— 
Cyl. dia. ? x stroke x boiler p. x grate area x heating sur. 
Diameter. of driving wheel in inches x 10,000,000. 
It is not claimed that this formula gives a figure of any scientific 
value, but the formula takes into consideration all the factors on 
which power depends. By this formula the engines rate as 





=R 





follows :— 
Rating. 
1903... 3 ** Atlantic a ea i. 2 
a ‘Stirling Sit. single ere 27 
ae ‘Sharp” 5-6 single oer 4-5 


The weak spot of this formula is the heating surface, as it may 
be seriously questioned if the large heating surface of the modern 
boiler is anything like so efficient relatively as the old boilers in 
use before the big boiler mode set in. A careful comparison of the 
heating surface of the most modern boilers brings to notice a great 
variation in the ratio of grate area to heating surface. 

By this formula the biggest engine noted to date is the Cale- 


| comes the London, Brighton and South Coast Railway Atlantic, 





rating 165. Cc. 8S. 
London, August 24th. 





L.N.W.R. LOCOMOTIVE PERFORMANCE, 


Sik,—That the small four-wheels coupled ‘‘ Precedent” class 
locomotives on the Lofidon and North-Western Railway, with 
their 17in. by 24in. cylinders, 150 1b. steam pressure, and 1083-6 
square feet of heating surface, still retain their wonderful 
efficiency and are entitled to rank in many respects as modern 
express engines, was recently brought home to me by personal 
experience. 

The 10-49 a.m. train ex Crewe, comprised on the occasion in 


| question of a load equal to 204 coaches, arrived at Bletchley on 


Monday last, August 27th inst., drawn by two of these engines, 
viz., Llewellyn, No. 869, as pilot, and Princess Beatrice, No. 2190, 
as train engine. At the last moment, just as the ‘‘ Right away” 
was given at Bletchley, it was discovered that for some reason or 
other the pilot engine was unable to proceed, and, although steps 
were at once taken by the station officials to procure another loco- 
motive to act as pilot, the driver of the train engine did not wait 
for assistance, but started off single-handed. 

The train is booked to run from Bletchley to Willesden, a 
distance of 41} miles, in 47 minutes without stop, and I think that, 
after taking into consideration the load of 204 coaches and the fact 
that the first 15 miles, viz., to Tring, is on up grade, the driver did 
| remarkably well in accomplishing the run in only one minute over 
| booked time, with such a small and nominally unsuitable engine. 

Cuas. S. LAKE, 





UNEXPLAINED RAILWAY ACCIDENTS. 
Sir,—Unfortunately the diagram of a rail and tire given by 
“C. W. H.,” page 203, is not drawn to scale, and does not cor- 

rectly illustrate the subject. The modern railway rail has its 
running edge rounded off to a radius of half an inch, and is not as 
shown at A on the diagram. 

““C. W. H.” states ‘‘ that the effect of high speed in throwing 
extra weight on the outer wheels is the salvation of our express 
trains.” I am of opinion that this statement is not founded on 
fact, for, in my experience, it is the high speed round a curve which 
forces the flange up on to the outer rail and causes the disaster. 

I am now experimenting with the leading bogie of an express 
engine; the four wheels are 3ft. 6in. diameter, and the weight 
resting on them is 16 tons, or four tons per wheel. 

Suppose such a bogie be running round a curve at a high speed, 
will ‘*C. W. H.” kindly explain how much extra weight will be 
| thrown upon the two outer bogie wheels, and where *‘ the salvation 
of the train” comes in ? 

So far, my experiments do not appear to show the alteraticn of 
| weight to which ‘‘C, W. H.” refers. 


Leicester, August 27th. CLEMENT E, STRETTON, 








THE report of Colonel Sir Herbert Jekyll to the 
Board of Trade on the accidents that have occurred in the working 
of the railways of the United Kingdom during the year 1905 
show that within the year 1099 persons were killed, and 6459 
were injured by accidents due. to the running of trains or the 
movement of railway vehicles. The average figures for the pre- 
vious nine years were 1149 and 6651 respectively. Fatal aceidents 
to passengers were exceptionally numerous in 1905, in which.year 
forty passengers and other persons—exclusive of railway servants— 
were killed, as compared with twenty-three, the average for the 
previous thirty-one years ; but the total casualties were consider- 
ably below the average, the number of injured passengers being 
404 in 1905, as compared with an average of 730 in the previous 
thirty one years. The fatalities were largely accounted for by the 
disaster that occurred at Hall-road on the Lancashire and York- 
shire Railway, in which accident alone twenty-one passengers were 
killed, and by the Witham accident on the Great Eastern Railway, 
in which ten passengers were killed. 
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THE MANUFACTURE OF TIN-PLATES.” | 
By Mr. R. Beaumont THOMAs, 

THE manufacture of tin-plates in Great Britain was first started 
by Major Hanbury, at Pontypool, in the year 1720, and a large | 
number of works was soon opened in Monmouthshire and the 
neighbouring counties. 

It is estimated that in 1891 the total output of tin and terne- 
plate and black plates in Great Britain was 13.260.°"9 ewt., valued 
at £10,608,000, of which 8,967,580 cwt. were exported in the 
form of tin and terne-plates, value £7,166,655. Between 1891 and 
1905 the total output and exports decreased materially, but the 
trade has been gradually recovering during the later years. 

Notwithstanding all difficulties, South Wales continues to hold 
the premier position as the cheapest district for producing tin- 
plates of a satisfactory quality. 

Some idea of the rate of growth of the tin-plate industry will 


Fie. 1. 


| obtained. « 
the rolls, one at the furnace, Fig. 3, and one at the doubler’s | 


' are then with 


. . . | 
power shaft a reducing gear is introduced, as shown, by means of | 
which a slow speed for dressing the rolls at the week ends is 
Four men work the mill; one before and one behind 


shears shown driven from the mill on the left, Fig. 2. The 
material is heated five times and rolled in five stages. First 
heating —The pieces are piled in the roughing furnace, Fig. 3, and 
tee in pairs and passed through the roughing 
rolls. Second heating—Each slab is withdrawn from the furnace 
singly and passed, say, twice through either the roughing or the 
finishing rolls. Third heating—The once doubled pieces are 
withdrawn singly, stretched in the finishing rolls, and again 
doubled, so that they each now consist of four layers. Fourth 
heating—The same operation is again repeated, the twice-doubled 
piece is stretched and doubled—becoming thus finally of eight 
layers thick—the open ends are trimmed in the shear and the | 
pieces returned for the final heating. Fifth heating—The pieces, | 


General Scheme of Tin-Plate Works having any number of Mills up to eight. 
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be gathered from the following statement, giving the number of 
tin-plate mills in existence in stated years :— 
Year. Number 
of mills. 

1858 .. 

1868 

1878 .. 

1880 .. 

1881 .. 

1891 .. 

NOOB oe ie ioe os ee be Bee Be Sony ae 

The chief use to which tin-plates are put to-day is that of casing 
petroleum. Other uses to which they are put are the manufacture 
of dairy utensils and the canning of food. In addition, it is 
well known that the introduction of stamping machinery has led 
to tin-plates being more largely used for an increasing variety of 
purposes. 

The successful manufacture of tin-plates depends not only upon 
the skill of the artisan, largely inherited, but also upon getting 
suitable raw materials. Originally forges were established where 
water power was available, and the tin-plate works were tacked 
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hells 


























Type of Tin-Plate Mill in general use in South Wales 


on to them. Now the chief tin-plate works have added Siemens 
steel works, from which they obtain a suitable steel bar. The 
manufacture of the latter is not dealt with in this paper, which 
would otherwise be rendered too long. 

A good idea of the general arrangement of a modern tin-plate 
works is conveyed in the plan, Fig. 1. The steel bars are delivered 
on the ‘‘ bar track” shown on the left, and from the following 
—e of the various operations it will be seen that, as far as 
possible, 
without undue handling. The operation of rolling begins with 
the pieces into which the steel bars, as they are delivered into the 
works, are cut. These bars are of very miid steel, containing 


0-1 per cent. of carbon, of a width of 6in. to 10in. and from in. | 


to fin. thick. They are cut up into short lengths, of a convenient 
weight to handle, adapted to the size of the plate, a multiple of 
which it is proposed to roll. 

The mill, as illustrated in Fig. 2, consists of two pairs of cast 
iron rolls. chilled to a depth of about fin. all over the body, which 
is about 26in. long and 19in. diameter. When rolling, the speed 
is about 40 revolutions per minute, but between the mill and the 
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the material progresses continuously through the works | 
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now consisting each of eight layers, are tinished off to length in 
the rolls and are piled on the side of the mills away from the 
furnaces. 

The object of doubling is to preserve a sufficient thickness ot 
plate—say 12 B.G. at least—so that the rolls may bite and reduce | 
the piece to the required thinness. j 

Fig. 4 illustrates a mill in which the method differs in detail from 
the common South Wales practice. In this type of mill, commonly 
called matching or sheet-mill practice, there is usually only one 
pair of rolls for roughing and finishing, which are larger in diameter | 
and longer in the body than in the usual South Wales practice. | 
Here the pieces, on first heating, are withdravn from the furnace 
in pairs and rolled alternately, one through, one over, as above | 
described ; but, after each piece has had three passes thus, the | 
man behind places one piece upon the other ok ign che them 
together ; the rollerman, slacking back the screws a little, then 
passes them through the rolls together, and they are returned to 
the furnace as one piece of two layers. This piece doubled becomes 
four layers, and it is only doubled once again, the finished piece, 
as before, consisting of eight layers. In this practice the finished 
pieces are made longer and wider. To roll plates 20in. by I4in. by 
the first method, the original piece of bar would be 20in. long, and 
the finished piece of eight layers would be 20in. by 42in. This cuts 
into three sections, each of 20in. by l4in. By the second method 
the bar would be 28in. long, and the finished piece of eight layers 
would be 28in. by 60in. This cuts up into six sections, each 20in. by 
liin. The quality of the work is not so good for making tin-plates, 
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Plate Mill Purnace. 
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; owing tothe poorer surface, but the output of the mill is about 
doubled. These pieces are cut by shears, as they come from the 
mill, into sections of the size desired. 

The plates are then treated with warm dilute sulphuric acid for 
| the removal of the black oxide scale which forms on the surface 
in the rolling. A machine for this purpose is illustrated in 
Fig. 5. It consists essentially of two tanks, one containing 
the acid and the other running water, with an arrangement for 
handling racks full of plates, and for agitating them in the acid 
| to remove the scale, and in the water for removing the acid. The 
| vertical motion of the machine is controlled by the piston-valve a 
| —see elevation. This machine pickles as many as 1700 to 2000 

boxes of 112 sheets, 20in. by l4in., in the day, with a minimum of 
labour and upkeep, 


| 


oe 


From the “‘ black” pickling the plates pass to the “black” ap. 
nealing where they are soaked at a high temperature to soften tho 
steel—thus preparing it for the cold rolls—and to remove all traces 


| of waterstains, The method employed is to pile the plates on cast 


Fig. 4.—American Type oy of Tin-Plate Mill. (Matching Practice.) 











L 1s 


steel or wrought iron stands, over which acover is then inverted and 
sand sealed. These are run into the furnace on a forked carriage, 


where they remain for ten or twelve hours, This furnace is 
illustrated in Fig. 6. The plates, thus cleaned and annealed, are 


Fia 5. 
Pickling Machine. 
( Thomas end Lewis.) 




















then passed, cold, through a series of chilled rolls under grevt 
ressure, to give them a surface. This plant is illustrated in 


ig. 7. 
The cold rolling causes the soft annealed plates to become hard 
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Fro. 6, 


| Tin-Plate Annealing Purnace. (For either “ Black ” or * White” Auncajing.) 
| and rigid, and they require to be annealed again to enable them to 
| recover from the imposed strains, and to assume the pliability 
| required in tin-plates. This is ‘‘ white ” annealing, and the 


- method is the same as in the *‘ black,” except that the heat used 
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+; not so great, and the time given is only about seven hours, The 
jates are then finally pickled to clean the surfaces for the coating 
ee Fig. 8 illustrates a ‘‘white” pickling machine. This 
= chine may be used for either “ black ” or ‘‘ white” pickling. 

Mi rom the ‘ white” pickling the plates are not allowed to dry 
iefore they go into the tin pot. There is a tank of water, in 
which the plates are stored. Fig. 10 illustrates the tinning pot 


| machine in use in all the works of the author’s firm. The tin 
Uh tee 





30 Feet 


ss 





Plan of Tandem Cold-Roll Plant 


made in two sections. In the first of these the surface of 
wolten tin is divided into three compartments, a, b, and c, by 
insertion of the two thin partitions shown. The second is 
nunted by the “grease pot,” filled with palm oil. Two men 
rk the pot, one feeding the plates into the metal and the other 
receiving them with a pair of tongs as they emerge from the grease 
pot and transferring them to the cleaning machine—see Fig. 11 


he 


the 


ir 





Pickling Machine 
j Millbrook Engin 
; Co) 











da 


the 


Fig. 9. A layer of liquid flux—chloride of zinc—floats on 
surface of the metal in compartment a, Fig. 10. The plates 
we fed down through this and are pushed through the metal, 
long the guides shown on the plan, by means of the hand fork e, 
until they are taken by the rolls. 

The tinned plates, as they leave the palm oil, have a greasy 
coating, which is removed in the cleaning machine shown in 
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oa. Cleaning Machines. (Carriers 2 to 5 revs. per min.) 
lb. Dusting Machines. (Skin Rolls 250 to 300 revs. per min.) 
Tin-pot Driving Gear. (Tin-pot Rolls about 6} revs. 


€e. 
: per min.) . 





Fia. 9. 


Plan of Tin-House Drive at one of the works of the author's firm. 
‘ 


Fig. 11. This is a device for pushing the greasy plate through a 
mixture of the absorbent nature of meal or flour—such as “‘ shudes,” 
a by-product of grain mills, or ‘pink meal,” a powdered stone. 
The absorbent bed is shown at d, Fig. 11. The plate a is | 
dropped on the tipping platform 6, and as the snugs, pro- 
jecting from the revolving carrier wheels, come round to this | 
point, the projecting pin engages with the trigger c, and | 


| The plates as they leave the machine are devoid of greasiness, but 


| tips the plate 


into the trough. It is lowered on the 
projecting snugs, and left by them to be picked up by 
the loose fingers or carriers swung on the PE in row of 
snugs. By these it is pushed through the absorbent bed, as shown, 
a, 4,4, being the plates in their progress through the machine. 


\¢ (Lydney.) 
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Fic, 10.—Tinning Pot. 


























Emerging from the first semi-circular trough, each plate meets a 
bent deflector, which turns it over, as shown, so that the side which 
was underneath in the first trough is uppermost in the second. 
with To remove this the 


are covered a slight layer of dust. 
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Fic. 11, Cleaning Machine. (Thomas and Davies.) 


machine shown in Fig. 12 is used. It consists of a series of pairs 
of wooden rolls, mounted on iron spindles, and covered with sheep 
skin. The finished plates are lastly carried to the assorting 
room. Fig. 13 illustrates a tin-plate mill recently put down 
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Fic, 12, 14-Roll Dusting Machine. 
The 


by the Redbrook Tin-plate Company, Tynewydd Works. 


motor is by Messrs. Sie:nens Brothers, Class V., three-phase induc- 
tion motor, which takes current at 2200 volts pressure, and a 





power, and has a synchronous speed of 250 ‘revolutions per 
minute. The load in tin-plate rolling is very variable. essrs. 
Siemens Brothers estimate that in this case the maximum load 
reaches two and three-quarter times the normal ; that is, when 
the piece passes into the rolls. At this overload, they state, the 
motor shows no tendency to fall out of step or to overheat. The 
Redbrook Company has also put in a cold roll drive on the same 
lines. Five pairs of cold rolls are driven through rope gearing, 
the motor being of the same type and speed, but rated at 125 
brake horse-power. Thisis stated to be giving every satisfaction. 
Switchboard readings for these two motors give the following 
results :—-In the case of the mill, on the first and last heat the 
maximum reading is 180 horse-power, and on the second, third, 
and fourth heats the maximum reading gives 120 horse-power to 
150 horse-power ; in the case of the cold rolls, starting up in the 
morning, the maximum reading gives 280 horse-power, and the 
normal reading for the five pairs of cold rolls after starting up 
gives 90 horse-power. With the exception of about half a dozen 
works driven by water power, either wheels or turbines, the rest 
are all driven by steam engines. In nearly all the mills put up or 
re-modelled during the past thirty years the steam engines drive 
the mills direct off the main shaft; but of late there is a 
tendency to drive off the secoud motion, thus effecting some 
economy in coal consumption. Wire ropes and pulleys or toothed 
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i Electrically-driven Tin-Plate Mill. 
a Recently erected by 
the Redbrook Tin-Plate Co., 
ea | Tynewydd Works. 
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wheels are adopted (to, effect the latter. Sofar gas engines are 
not used at all; but it may be that in the future, when cheap coal 
gus is available, they will be installed with electric motors, making 
all the power required in tin-plate works. 





CARBURETTED WATER GAS IN THE BUNSEN 
BURNER.* 
By MastM1I CHIKASHIGF, 

THE defects of water gas as a fuel in the chemical laboratory 
were experimentally tested some time ago, in Kyoto, Japan, by H. 
Matsumoto and the author. The results were givén ina paper 
read before the London Section of the Society of Chemical 
Industry, and printed in the Jouna/ of the Society for 1994, page 
50, There being no coal gas available for the use of the Kyoto 
University laboratories, a method of preparing carburetted water 
gas, much on the lines followed by Professor V. C. Lewes, was 
devised by a committee appointed by the University, and includ- 
ing the author. In this process, heavy petroleum oils are injected 
with steam into the water-gas generator filled with ignited coke. 
The gas produced is passed through a superheater, loosely packed 
with fire-bricks, and then through a scrubber, after which treat- 
ment and purification it enters the gas-holders. It is not now the 
purpose of the author to go into the details of this process, as 
worked out by the Committee. His object is only to make known 
the behaviour of this gas when used as a laboratory fuel. 

The mean composition of the gas does not differ muchfrom that 
of coal-gas :— 





Vols. per cent. 


Heavy hydrocarbons ec 3 
Methane “2 16-8 
Hydrogen os 51-7 
Carbon monoxidk 15-4 


Carbon dioxide 
Oxygen. . ‘ ‘ = ; “a, ih 
BS ee ae ee . ee 


0-6 
0-5 


There have been, occasionally, some wide deviations from the 
mean composition, one of which will be noticed in the next 
paragraph. Only a brief account of the behaviour of the 
carburetted water gas is necessary, because this hardly differs 
from that of coal gas, to which it approximates in composition. 
Partial combustion of the gas.—The carburetted gas was tested in 
the same way as simple water gas itself had been, by the Smithells 
and Ingle’s apparatus, in order to find out what are the proportions 
of the constituents of the partially burnt gas. Two samples were 
examined in this way—one (a) which had very closely the mean 
composition shown in the table, and another (/) which deviated 
largely from that in having about 20 vols. per cent. of carbon 
monoxide, and only 3 vols. per cent. of heavy hydrocarbons. 
Side by side with the results ubtained are placed those given in 
the former paper. 





Coal gas. Carbur. Gas. 








(Sm. and Water gas. 
Ing.) “ b 
Water .. 14-9 16-7 16-7 17-0 
Hydrogen 10-9 12-8 12-1 20-0 
Methane A trace 0.9 0-9 0-3 
Carbon dioxide .. . 3-8 3-1 3-2 8-8 
Carbon monoxide 10-2 10-4 o3 19-5 
Oxygem.. .. .. - 0-1 
Nitrogen : “ee 60-3 90-1 ee) 34-3 


The carburetted gas in burning soon becomes similar to burning 
coal gas in composition. Even the (d) sample did so, notwithstand- 
ing the defects in its composition at first, and in consequence of 
the fact that the hydrocarbons present in it made it possible to let 
in, through the Bunsen tube, a sufficient proportion of air without 
causing the flame to descend the tube, as it would then do in the 
case of unenriched water gas—see former paper. 

Size of the Bunsen flame.—It was pointed out in the former paper 
how much greater a flow of gas was needed to produce with non- 








It is rated at 100 brake horse- 


frequency of twenty-five cycles, 


* Society of Chemical Industry. 
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varburetted water gas the same sized flame as that given by coal 
To the numbers there given can now| THE IRON, COAL, AND GENERAL TRADES 


To get the usual flame, one | 


gas in the Bunsen burner. 
be added that for carburetted gas, 
about 15 em. long, the flow of gas per hour has to be in the case 
of 
Litres, 
120 

800 

160 


( wal Mas 
Water gas 


Carburetted gas .. 
Therefore, the triangular oritice of the ordinary Bunsen burner for 
coal gas requires to be only slightly enlarged—that is, in the pro- 
portion of 4 to 3, in order to get the same sized flame with the car- 
buretted water gas, 

Effect of the fam The carburetted gas 
has no action upon copper, platinum, or porcelain vessels, greater 
thaa that of coal gas. A porcelain crucible placed in the Bunsen 
lame only gets a deposit of carbon on it when it is placed so low as 
to touch the inner cone of the Hame. 
only loses in weight in the tlame when kept for a long time touch- 
ing the inner cone, or when the tlame is surrounded by a muftle. 


upon laboratery vessels. 


Kiffects upon the air. 
bustion of the carburetted gas being, unlike those of plain water 
gas, the same in composition as those of coal gas, the use of the 


gas in insufficiently ventilated laboratories is not more injurious to | 


heaith than that of coal gas, 





LAUNCHES AND TRIAL TRIPS. 


SCHELDE, steam tug; built by Wilton’s Engine Works and Slip- 
way ; to the order of the International Tug Company ; dimen- 
sions, ]44ft, by 25?t. by It. 6in.; constructed by builders ; the 


work of construction was superintended by Messrs, Flannery, 


Baggallay and Johnson ; trial trip, August 15th. 

SAGA, steel screw cargo steamer ; built by Laxevaags Engineer 
inx and Shipbuilding Company, Bergen ; dimensions, 239ft., 35ft., 
Ly 16ft. 10in.; engines, triple-expansion, l6in., 254in., 43in. by 
80in., pressure 175 lb.; a mean speed of 104 knots was attained. 

WANGARD ; 


Limited; to the order of The Midgard Deutsche Severkehrs 


Aktiengeselleschaft, of Bremen ; dimensions, 372ft. by 48ft. by | 


30ft. 10in.; to carry 7300 tons deadweight ; engines, triple-expan- 
sion, 25in., 4lin., and 69in. by 48in. stroke, pressure 180 lb.; con- 
structed by Richardsons, Westgarth and Co., Limited; launch, 
Wednesday, August 22nd. 

Gostak, steel screw; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Deutsch-Australische 
D.G., of Hamburg; dimensions, 304ft. by 52ft.; to carry 7000 
tons deadweight : engines, quadruple-expansion, on the Yarrow, 
Schlick and Tweedy system; constructed by builders; launch, 
August 22nd. 


CoUNTEss OF WARWICK, turret steamer; built by William 
Doxford and Sons, Limited, Sunderland ; to the order of Messrs. 
Williams and Mordey, of Cardiff; dimensions, 365ft., 
27ft. 6in.; engines,. triple-expansion, 26in., 42in., 68in. by 42in. 
stroke ; constructed by the builders ; launch, August 23rd. 


RAMON CoRRAL, steel screw tug ; 
Renfrew ; to the order of Messrs. Pearson and Son, for 
rehuantepec National Railway Company; dimensions, 100ft. by 
20ft. by 12ft.; engines, triple-expansion, 13in., 22i 


27in., pressure 1691b.; constructed by the builders ; 


Similarly, a platinum vessel | 


The products of the nearly tinished com- | 


built by Northumberland Shipbuilding Company, 


| iron. 


| ago was 50s, to 51s., is now quoted up to 52s. 6d. per ton. 


| category. 


| unmarked bars. 
| more than £6 10s. to £6 12s. 64. 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Revival. 

THE iron trade revival continues and progresses, The area 
of the trade improvement is widening. One of the prominent evi- 
dencesin this connection is that meetingsof individual Lcananatihe 
finished iron industry are being held for consultation by makers. 
Some ironmasters advise immediate advances in mill and forge 
products, but the more cautious prefer to see order-books fuller 
than they are at present before declaring official rises. The second 
and third-class bar makers are just now conspicuous in this 
A meeting of the Unmarked Bar Iron Association has 
been held, but it was determined for the present to avoid any 
official advance. Similarly, the Galvanised Iron Trade Association 
has met, and though the works here are fuller of orders than they 
have been for many months, the decision as to price is to continue 
for a while longer to be content with the existing ‘‘ standard.” 


Finished Iron Hindrance, 
In considering the probable effect of the advances in pigs 


| upon the finished iron market, it has to be borne in mind that the 


great bulk of raw iron supplies was purchased before the advance 
became so extreme. It may be the knowledge of this which is 
delaying any official advance in finished iron prices. Selling rates, 
however, are stronger by 2s. 6d. to 5s, per ton on some descriptions of 
rolled iron. Common bars are £6 7s. td. to £6 12s, 6d., though as 
much as £6 15s, to £7 has been obtained for special brands of 
Ordinary merchant brands do not command 
Hoops remain at £7 1s., and 
gas tube strip at £6 12s, 6d. to £6 15s, per ton, 


Buoyant Departments. 
Sheets are in large sale, and prices are moving upwards 


| on the basis of £12 103. to £12 15s. for galvanised iron of 24 w.g. 


at Liverpool or equal, and £8 to £8 2s. 6d. or £8 5s, for black 


| sheets, doubles, delivered to engineering works in the district. 


Raw Iron Advances. 

Pig iron is going up tremendously, assisted in much part 
appearance of Germany asa buyer of Northampton forge 
Staffordshire and Derbyshire part mine pigs are quoted 
55s. per ton this week as a maximum, and forge iron, 
Northampton ditto, which a fortnight 
The 
advance compared to a fortnight ago amounts to about 2s. per ton 


by the 


54s. to 


Staffordshire makes, is 50s, 


| on the average, and it is typical of what may be expected in the 
| present excited condition of the market. 


| capabilities of the Staffordshire wagon building firms. 


Railway Wagon Building. 
Colonial and foreign railways are drawing largely on the 
Competi- 


| tion for the orders offering is keen, and this is particularly so in 


built by Lobnitz and Co., of | 
the | 


35in. by | 
the tug is | 


also fitted for burning oil fuel under the Flannery-Boyd system ; | 


launch, 24th A’ 

SAN CRISTOBAL, trunk deck steamer ; built by Messrs, Sir W. G. 
Armstrong, Whitworth and Co. ; to the order of Messrs. S. Pear- 
son and Son, Limited ; dimensions, 258ft., 46ft., by 18ft. 3in. ; 
to carry 3000 tons; engines triple-expansion, 20}in., 33in., and 
odin. by 36in., pressure 180 Ib.; constructed by Wallsend Slipway 
ind Engineering Company ; a speed of over 10 knots was attained : 
trial trip, August 25th 


ust. 


BRAMLEY, steel screw steamer ; 
building Company, Limited ; to the order of Haulder, Middleton, 
and Co.; dimensions, 372ft., 48ft. by 30ft. 10in.; to carry 7300 
tons deadweight ; engines, triple-expansion, 25in., 4lin., 69in. by 
4Sin., pressure 180}b.; constructed by Richardsons, Westgarth 
and Co,; a speed of 1] knots was obtained ; trial trip, August 29th. 





CATALOGUES. 


BRUCE PEEBLES AND Co., Limited, 1, London Wall-buildings, 
London, E.C.—Pamphlet No. 16 describes this tirm’s latest type of 
induction motor. 

SMITH AND Dowsg, Isleworth Ironworks, Isleworth. 
specification of the ‘* Empire ” petrol and paraffin electric generat- 
ing direct-driven plants. 

MELMs AND PFENNINGER, Miinchen-Hirscheu. 
illustrated pamphlet of this firm’s steam turbine. 
the German language. 


W. 


The text is in 


| necessities, 
|} and machinery to be had. 


5lft.. | respect of home orders for coal-carrying wagons. 
51ft., 


Notwithstand- 


| ing the existing competition, however, the wagon-building con- 
| cerns are making good protits. 


Machine Tools. 

None of the Birmingham trades are busier than the 
machine tool makers. There is reason to be specially gratitied 
with the conditions prevailing in this industry. Cycle and motor 
car makers and other large users of machine tools are responsible 
for most substantial orders. Birmingham engineers and machinists 
have not been slow to accept the advice which was showered upon 
the engineering trades of the country two or three years ago 
regarding the necessity of scrapping old plant. There is now a 
much greater disposition than ever before to pay attention to high 
works equipment, and machines which not long ago would 
have been regarded as luxuries have now become indispensable 
There a keen desire for the best tools 
To this improved custom for the 


is 


| machine tool makers has to be added a progressive foreign demand. 


built by Northumberland Ship- | 


Taking general machinery alone, the exports in July were worth 
£183,800 more than in the corresponding month of last year, which 
represents an advance of about 27 per cent. Compared with two 
years ago the increase is £362,384, which represents about 79 per 
cent. Europe, South America, and India are the three chief 
markets responsible for the increase. There are indications that 


| the foreign demand is likely to be maintained, and of forthcoming 


shipments to the Far East. The changed condition under which 
engineering shops are run at the present time has this week been 


| prominently pointed outin Birmingham. Previously, it is remarked, 
| the men employed on the lathes and other machine tools frequently 


ciel | by unskilled labour. 
} 


selected the speed at which they should be run, and in other ways 
also largely controlled the manner of working. But the coming of 
high-speed tool steels has changed all this. Every effort is now 
made to save time and wages. Many machines can now be worked 
A special grinding machine is used for 
sharpening the tools required on certain classes of work. Highly 
paid experts plan out how the work is to be done, and under the 


| new system the individual workmen turn out more work but do 


This is a fully | : 
| tage of the industry as a 


How far the new conditions are to the best advan- 


less thinking. 
whole is, it is declared, an open 


| problem, 


H. BaiLey AND Co., Limited, Albion Works, Manchester. | 


Circular No. 906 is devoted to the well-known Aquathruster | 


steam pump, the Denaby sinking pump and accessories, 


UC, A. Musker, Limited, hydraulic engineers, of Liverpool, have | 


sent us their latest catalogue. 


It illustrates and gives full par- | 


ticulars of all the newest types of hydraulic and electrically-driven | 


machines manufactured by this firm. 


The greater part of the | 


catalogue deals with various types of cranes, which we notice the | 
| some weeks the movement in this district has been gradual, and 


firm is now making up to 150 tons lifting capacity. 
Wer have re 


hydraulic, electr 


ived from Hayward-Tyler and Co., Limited, 

, and sanitary engineers, of 98, Victoria-street, 
S.W., a small pocket-book. It contains many tables dealing with 
water supply and other important data. Many of the machines 
that are constructed by this firm are illustrated herein, and several 


notes. A few conversion tables are given at the end, and there is 
1 useful index enabling any of the various tables to be found at 
once. It is a handy little book, and neatly got up. 

SIEMENS BroTHers’ Dynamo Works, Limited, York Mansion, 
York-street, Westminster, London, 8.W.—We have received a 
copy of each of the following new publications by the above firm : 
—Price List Za, ‘‘ Alternating Current Generators and Motors: 
Part I., Ventilated Motors”; Price List 5a, ‘‘ Meters and Meter 
Testing Boards: Part I., Meters” 
Lamps”; Price Sheet 18, ‘Switchboard Meters 
‘* Apparatus for Determining Losses in Core Plates”; Price 
Sheet 20, ‘“‘Small Pattern Moving Coil Instruments.” Price 
List 2a is a list of ventilated V type induction motors, manu- 
factured at the Stafford Works. Full technical information 
regarding these is given on page 3. Price List 5a is a list of the 
more important types of Niemens-Schuckert meters suitable’ for 
use in this country. Each type is accompanied by a short specifi- 


” ; Price Sheet 19, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Angust 20th, 
Another Boom in Pig Iron. 
Ir is evident that pig iron is again in the boom. For 


probably all the more certain on that account. Cautious buyers 
found themselves compelled to buy in the open market, and on 


| Friday the feeling was very strong. Cleveland was up 3d. to 4d., 


| and this has been further improved upon. 


pages with small squares have also been included for memoranda | 2dvanced their rate 1s. per ton. 


It was also stated late 
the same afternoon that one well-known Scotch firm had officially 
Since then quotations for most 


makes of Scotch iron have been withdrawn. In Derbyshire iron 


| there was considerable rpom for impro:ement, and it has advanced 


; Price Sheet 15p, ‘‘ Tantalum | 


cation, together with weights in pounds and kilogrammes. Special | 


ittention is directed to type A2 meters on page 5, and the W1Q, 

W2B, and W2 meters for alternating current on pages 10-13. 

Price Sheet 19 will be of interest to makers of core plates, to 

electrical engineering works, and to technical colleges, for testing | 
the quality of armature and transformer plates. Three different | 
apparatus are described. The pamphlets are well produced, 


rapidly. On Tuesday makers were quoting. 60s. delivered Man- 
chester, but 59s, to 59s. 6d. was readily offered, but makers did 
not seem inclined to commit themselves to any great extent 
forward, although willing to oblige regular customers as far as 
vossible. Lincolnshire followed well in the wake of Derbyshire, 
and Lancashire and Staffordshire were exceedingly firm. Hematite 
iron has also been stiffer by 1s. to 1s. 6d. per ton. Under the 
influence of heavy shipments from Middlesbrough and also frorn 
the East Coast, there is a general agreement here that there will 
be a further appreciation in prices before long. 


Steel. 


Steel and steel products have a hardening tendency, in 
sympathy with iron. Some firms are asking 5s. per ton more for 
bars, tees, and angles, but buyers do not seem inclined to fall in 
with these views, and about the old prices are named to induce 
business, It is only fair to say that makers are well buoked in 
most departments. English billets are exceedingly firm. 


Manuiactured Copper 
Is very quiet, and, owing to the higher prices of the raw 
material, an advance in sheets of £1 per ton took place a few days 
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ago, and some kinds of tubes are rather in sellers’ favour, 1t is 
expected at any time that an advance will be made in sheets, 


Quotations. 

Pig iron (nominally): Lancashire, No. 3 foundry, 61s, (4, ty 
62s.; Lincolnshire, 58s.; Derbyshire, 60s.; Staffordshire, 
Middlesbrough, open brands, 63s. 4d. to 63s. 10d. Scotch : 
sherrie, 65s, 6d.; Glengarnock, 63s. to 63s. 6d.; Eglinton, 6 
to 63s.; Dalmellington, 62s, 9d. to 68s., delivered Manel, 
West Coast hematite, 68s, to 68s. 6d.; Kast Coast 
67s. 7d. to 68s., both f.o.t. Scotch delivered Hey hom: 
Gartsherrie, 63s, 3d.; Glengarnock, 59s. 9d. to 615. Sq: 
Eglinton, 60s, 9d. to 61s. ; Dalmellington, 60s. 6d. to 60s, 94’ 
Delivered Preston: Ciartsherrie, 64s. 6d.; Eglinton, 61s. 4. 
to 62:.; Glengarnock, 62s, to 62s. 6d,; Dalmellington, 61s. 94 
to 62s, Finished iron: Bars, £7 5s.; hoops, £7 17s. ‘a, 
sheets, £8 7s, 6d. to £8 12s. 6d. Steel: Bars, £7 5s,; hoops, 
£7 15s.; boiler plates (official), £8 12s. 6d.; plates for tank, virlor 
and bridge work, £7 7s. 6d.; English billets, £5 5s. to £5 10s.’ 
sheets, £8 17s, 6d. Copper: Sheets, £97 per ton ; seamless « pper 
tubes, 114d. to 11fd.; seamless brass tubes, 9}d. to 94d.: braze! 
ditto, 104d. to 109d.; rolled brass, 84d.; brass wire, Sfd. to Sid, 
brass sheets, 94d. per pound, Sheet lead, £20 10s. per ton. 


78,3 
(rart- 
9d, 
ter, 
ditto, 


The Labour Question. 

For two or three weeks past we indicated the troubles which 
were and are brewing in connection with the engineering interests 
in the Manchester district. Fortunately, the moulders’ claim has 
been met. The employers reserved to themselves the right, iy 
case there was a cessation of work, to abrogate the arrangement 
for an immediate advance of 1s. per week and an additional 
shilling with the commencement of the new year. This wil! now 
be confirmed. Other applications from the main body of the 
engineering employés are being made, we understand, whic! wil] 
have to be dealt with on their merits, 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesda 
only of moderate dimensions, Business was dull in all depart 
ments. The holidays in Lancashire are now nearly over. and 
there soon ought to be a general resumption of work. Meantime 
there is no change to note in quotations, 


BARROW-IN-FURNESS, Thursday 30t! 
Hematites. 

There is much life in the hematite iron trade, and makers 
have been doing a very good business during the week. They 
have been selling large parcels for forward delivery, and are again 
very well placed as to orders. They are delivering all the metal 
they are producing to consumers, and stocks of iron in warrant 
stores are low at 71,616 tons, Makers hold very few stocks; in 
fact, in some cases they find a difficulty in keeping up to their 
delivery engagements. Prices have advanced. Mixed 
numbers are quoted at 68s, 6d. net f.o.b., after having been at 
67s. nominal for several months. Warrant iron is at 67s. 44d, net 
cash sellers, buyers 44d. less. The demand is mainly on home and 
continental account, and there are indications that it will be well 
maintained for some time to come. It is, indeed, expected that 
orders will come from America. There are 36 furnaces in blast 
and it is probable that one or two additional furnaces will be 
lighted. There are several furnaces out of blast, but it will not 
be possible economically to employ more than two more. A 
brisk trade is being done in spiegeleisen, which is largely con 
sumed by steel makers, and there is also a good trade doing in 
ferro-manganese, while the manufacture of spelter is about to be 
started at Workington. Iron ore is in fuller demand at lds, to 
15s. 6d. per ton net at mines, and good average Spanish and 
Algerian ofes are at 19s. 6d. per ton. There is some fear that th« 
strike at Bilbao will limit the supply of Spanish ores to British 
smelters. 


Steel. 

The demand for steel has been strengthened during t! 
past week, and makers are now much better off for orders than for 
some time past. The demand for heavy rails is brisker at £4 / 
per ton, but there is not a very full inquiry for shipbuilding 
material. It is expected that some good local orders wil] !« 
booked in the course of a few weeks. Heavy plates are at 47 5 
per ton. Merchant steel quiet. 


Bessomer 


Shipbuilding and Engineering. 
The intimation may be expected shortly of new sbip!uild 
ing orders at Barrow. Engineers, except in the marine depart 
ment, are very busy. 


Shipping and Coai. 

Exports of iron and steel are increasing at West Co 
Last week there was an increased export of 2600 tons on 
The aggregate shipments 


538.137 


ist 


ports. 
the corresponding week of last year. 
this year to date has reached 533,579 tons, compared with 
tons in the corresponding period of last year, a decrease of 4555 
tons. Coal is in better demand at steady prices, and blast furnace 
coke is at 21s, 6d., delivered at West Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal Revival. 

AFTER three or four months of absolute stagnation, ther 
is every indication of returning life to the house coal market. The 
summer trade has been rather peculiar, for in Sheffield and th: 
immediate district there has been no official summer reduction in 
prices, while the usual 1s. per ton was deducted in district 
further afield, such as Barnsley and Wakefield. The idea locally 
was that better trade in the early autumn would give collier) 
owners the opportunity of advancing their prices along with other 
districts, and so secure higher quotations than those ruling a yea! 
ago, but whether this result can be achieved remains yet to | 
seen. At any rate, the fact that no reduction was decided upon 
by the general body of producers here has not prevented 
considerable private cutting of prices, and since the begin 
ning of July underselling has been carried to a degree whicli 
does not speak well for any very substantial improvement 
for some time yet. A move has been made in the right 
direction now by the withdrawal of all special lists, but it 1 
not expected that any definite move to a higher standard will | 
generally adopted until the beginning of October—a month later 
than usual. Meanwhile the traffic in house coal is showing + 
gratifying increase, for the better class of consumers are alrea‘y 
stocking for the winter, and there is a much better demand from 
the London market. The house coal pits are already working 
better, and agents are looking forward to a satisfactory season. 


The Steam Coal Market. 

The sustaining feature of the Yorkshire coal trade con 
tinues to be the very active demand for all classes of steam fuel. 
The hard coal season has been a remarkably brisk one, and, in 
striking contrast with recent years, the market has continued tv 
gain strength as the season proceeded. The most noteworthy 
point has been the inquiry for the best qualities of hard coal, for 
while consumers have been taking full contract quantities, there 
has been an abnormal number of casual sales, prices in som 
cases reaching fully 6d. pe ton above the basis fixed by the rail 
way contracts early in the year. The railway companies, indeed, 
have shown a willingness to accept all the collieries wished to 
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ind a continuance of good tratlics promises to make the 


end , 
pee umption of fuel by the railways a record one, Small steam 


pe is in very strong request by local works, and the tonnage 
ving weekly to the Humber shipping ports shows a steady 
inorea », Naturally, stocks at the collieries keep at vanishing 
wint, wud the general position of trade is more favourable for 
ners than it has been since the boom of 1900. 


colliery ow 
Last of the Gas Coal Contracts. 

The Sheffield Gas Company is usually the last of the 
it concerns to fix up their contracts for the year, and with 
the completion a few days ago of their arrangements for the coming 
twelve months we may practically say good-bye to gas coal con- 
tracts until April next. The Sheffield Company carbonises about 
390,000 tons a year, and they have been compelled to offer 
advances on last year’s rates ranging from 3d. to 6d. per ton. One 
thing about the Sheffield Company—it can afford it, for the price 
of gas is not only the lowest in the whole country, but they regu 
larly pay the maximum dividend of 10 per cent., and have 
euormeots reserves, 


importa 


Pig Iron Advancing. 

Vig iron is showing a decided tendency in an upward 
direction. Both Lincolnshire and Derbyshire ironmasters have 
advanced their official minimum by 1s. per ton, and at the higher 
figure they are doing a big business, There are very a in- 
quiries in the market for deliveries early next year, but producers 
decline to quote. There is general agreement among responsible 
people in the trade that an expansion in trade ejual to that of a 
year ago is certain, and it will have more effect on the usual run 
of prices, for at this time last year producers and manufacturers 
were idly waiting for the boom to commence, while now they are 
already fairly fully booked, 


Home Railways Buying Material. 

Throughout the present year the busiest department of 
the local iron and steel trade has been that for the manufacture of 
railway rolling stock material, The activity, however, was all on 
foreign account, and, what is more, that activity still continues, 
and shows no signs of abatement. Surprise has been expressed in 
many quarters at the delay of the home companies in coming into 
the market, it being feared that any excessive demand might un- 
warrantably raise prices, to the general disadvantage of trade. 
The home railways have now made a start. The orders yet given 
for railway material are not very extensive, but following on top 
of the good demand from India and South America, they are suffi- 
cient to guarantee activity at the works for some considerable time 
to come. Indeed, we are informed that one leading company 
cannot possibly undertake a single order for delivery this year, 


Steel Works Active. 

The steel works report phenomenal activity, and this is 
enhanced by the excellent trade conditions in Belgium, Germany, 
and America, Competition from these countries in both home 
and foreign markets has lost much of its severity, if it has not 
almost ceased, Users of steel for manufacturing purposes in this 
country who have contracted with German makers for large deli- 
veries are being left in the lurch, and they are now finding the 
greatest difficulty in meeting their requirements, even at a sub- 
stantial advance in prices. Japan has recently been a good buyer 
of Sheffield steel, though not of the best quality, while continental 
purchases have largely grown in volume. During the past week 
some very substantial orders for steel forgings have come to the 
city. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Improvement in Trade. 

THE situation and prospect in the iron and steel industries 
ure in favour of sellers, and this is shown by almost every feature 
connected with them. Demand increases for all kinds of pig iron, 
ind prices thereof are increasing. There is more doing in most 
branches of the finished iron and steel trades, and the view held a 
month ago that prices would generally be reduced is no longer 
entertained ; any change which is likely to be made will be in an 
upward direction. Shipments are extraordinarily good for this 
period of the year, and railway traffics are particularly good. The 
market values of the shares of nearly all companies engaged in the 
iron and allied industries have of late increased substantially, and 
these shares are in brisk demand. All reports from abroad are 
likewise very encouraging, and show that trade is quite as active 
ind promising oversea as it is in this country. German 
consuiners and merchants tind it necessary to continue to buy 
Cleveland iron heavily, and they are purchasing for delivery 
not only in the autumn, but also as far ahead as the end 
of the first half of next year. The Americans are reported to be 
short of pig iron, and there is no doubt that the Cleveland makers 
are receiving a good number of inquiries from that country, but 
none of them result in orders, as too high a price is being asked. 
Any contracts that are secured in this district on American 
account are for special pig iron, such as spiegel, of which a good 
deal has been sent this year--indeed, « cargo of 2500 tons was 
despatched to Baltimore on Tuesday this week. At present 
Cleveland makers can only secure American orders for their pig 
iron when the duty of 16s, 8d. per ton is remitted, as it will be if 
that iron is required for manufacture into finished articles to be 
exported from the States. The difference between the prices of 
ordinary American pig iron and Cleveland iron does not admit of 
the successful competition of the latter in the United States. not 
even in the Eastern States. 


1s 


Cleveland Pig Iron. 

A brisk business has been done in Cleveland warrants, 
this having been brought about by speculators realising in order 
to snatch — It is satisfactory to find that prices of warrants 
in the midst of so much selling have dropped so little, and the 
position of makers has been practically maintained, for it is recog- 
nised that in such a speculative market as that of warrants there 
tnust at intervals be easier prices when operators are endeavouring 
to obtain profits which accrue by reason of advancing prices, 
Chat, it is held, is the nature of the situation which has brought 
‘bout the somewhat lower prices reported in the middle of this 
veek, Producers are not following the movement in warrants, 
because they have plenty of orders, and can afford to wait, espe- 
cially as in September and October the value of Cleveland pig iron 
invariably increases. On Monday as muchas 54s, 6d. cash was paid 
for Cleveland warrants, after a rather rapid rise. In some cases 
54s, 9d. have been secured this week for early f.o.b. deliveries of 
No, 3 Cleveland G.M.B. pig iron, but 54s, 6d. has been the regular 
figure, and at this a very fair amount of business has been done. 
[t is almost the best price that has been reported since 1900, but 
producers believe they will realise more next month, and, therefore, 
they are in no hurry to sell, though consumers would buy for 
delivery into next year. No. 1 is at 56s.; No. 4 foundry at 
38, 6d., and No, 4 forge at 52s. 6d. The supply of other quali- 
ties is so small that they dre not quoted. 


Hematite Iron. 

__, Makers have advanced the price of Kast Coast hematite 
pig iron this week by 6d. per ton, making a rise of 1s, 9d. in the 
last few weeks, This week’s improvement is due not only to a 
stronger demand, but also to an increased cost of production, the 
sellers of ore and coke having substantially advanced their prices. 
In the case of Rubio ore the rise is due to the labour troubles at 


Bilbao, which are curtailing the despatch of the ore, and at the 
mines also the output has had to be reduced, It was believed 
early in the week that a speedy end of the difficulties was 
imminent, but that has not come to pass, The lowest figure that 
will be taken for Rubio ore delivered c.i.f. Tees is 20s. per ton, but 
most of the merchants are quoting 20s, 3d., and no one is very 
ready to commit himself. Medium coke has also been raised to 
1&s. per ton delivered at the furnaces here. Both ore and coke 
have recently risen 1s, per ton, and have thus advanced more 
rapidly than hematite pig iron itself. Mixed numbers of East 
Coast hematite pig iron lh been put up to 66s, 6d. per ton, and 
No. 4 is at 62s, td. 


Stock of Pig Iron. 

Makers of Cleveland pig iron have produced more lately, 
and the necessity for drawing so largely from the public warrant 
stores has disappeared, particularly when the difference between 
makers’ prices and those of warrants is so small. There is, there- 
fore, a smaller decrease in the stock in Connal’s stores during 
August than has been reported in any of the previous five months. 
The decrease, however, has been more rapid in the last ten days 
than it was in the earlier part of the month. Connal’s on 29th inst. 


for August. ‘The stock consisted of 588,354 tons of No. 3, and 
23,807 tons of other iron deliverable as standard No. 4 forge or 
hematite iron are now lodged in the public stores, 


Pig Iron Shipments. 

No one expected tu see such brisk shipments of pig iron 
from the Cleveland district in August as have to be reported ; they 
are the best on record, and indicate how active the trade of this 
district really is, in a great measure owing to the almost unpre- 
cedented demands from the Continent. There is good reason to 
believe that these will continue large over the rest of the year, for 
excellent orders are on the books of producers for execution over 
the autumn season. The quantity shipped in August has been 


tonsin August last year ; 73,861 tons in August, 1904 ; and 86,554 
tons in August, 1903. all to 29th. 


Manufactured Iron and Steel. 

The expectation entertained in the early part of the 
month that prices in several branches would fall has not been 
realised, and consumers have apparently ceased to look for a 
decline, for the quotations are more likely to rise than to fall, 
trade having shown improvement this month, and most in those 
departments which were previously weakest. It cannot, however, 
be said that any increases of quotations can yet be reported. Steel 
ship plates are at £7; steel boiler plates, £8: iron ship plates, 
£7 5s.; steel ship angles, £6 12s. 6d.; steel joists, £6 7s. 64.; iron 
ship rivets, £7 1/s, 6d.; steel bars, £7: iron bars, £7 5s., all less 
24 per cent. f.o.t. Galvanised corrugated sheets are at £12 15s. 
for 24g. in bundles, less 4 per cent. Heavy steel rails are at 
£6 7s, 6d. net f.o.b., and there are very good shipments of 
these, 


Shipbuilding and Engineering. 

Some improvement is reported in the shipbuilding industry, 
though a good many builders are loth to admit it. The orders that 
are now being booked are for a higher class of steamers than are 
usually built on the North-Kast Coast. Within the last few days 
Sir James Laing and Sons, of Sunderland, have laid the keels of 
two steamers, each 575ft. long, for the new Australian mail service. 
Two similar vessels are to be built on the Clyde for the same ser- 
vice. The engineering industry is more active. The members of 
the Enginemen, Cranemen, Boilermen, Firemen, and Electrical 
Workers’ Association on the Tees and at the Hartlepools have sent 
in aclaim for an advance of 2s, per week all round. 





Coal and Coke. 
Trade in both is very brixk, and the tendency in prices is 


upwards, Only ashort time ago there was a plethora of coke, 
now the supply hardly suffices to satisfy the requirements. The 
latter have increased, while the former has been reduced. The 


reason for the smaller production is that coking coal is being more 
largely exported, and «a better price can be got for it ax coal than 
as coke. Deliveries of coking coal to the Continent have been very 
large of late, particularly toGermany. More coke is also required 
in the Cleveland district, ax there are more furnaces at work. 
Coking coal has been put up to 11s, per ton f.o.b., and the Durham 
coke manufacturers have had to advance their quotation for 
medium qualities to 18s. per ton, delivered at the furnaces, and 
not much is now forthcoming at 17s. 94. Thus _ recently 
there has been a rise of 1s. per ton in coke, and also in gas, 
bunker, and coking coal. There is more doing in steam coal, 
but not much buying of house coal is reported, which latter 
fact was to be expected. Messrs, Bolukow, Vaughan and Co. are 


Colliery, near Bishop Auckland. They will be of the Otto Hilgen- 
stock type. Last year they raised 2,604,152 tons of coal, made 
700,233 tons of coke, and produced 1,935,000 tons of ironstone. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

THERE is a hopeful feeling in trade circles as to the future, 
and this seems to be based more upon the favourable nature of the 
Board of Trade returns, and the strong reports from Germany 
and the United States than upon actual current inquiries. Fresh 
orders coming to hand are of moderate number and value, but it 
is perhaps yet too early to form any definite opinions as to the 
probable state of trade during the remainder of the year. On 
most important branches of industry there is for the present good 
employment, and not a few have orders in hand that will keep 
works running for a considerable time to come. 


The Warrant Market. 


Up to the end of last week and at the beginning of the 
present week the upward movement in the price of Cleveland iron 
continued, the market being very strong, and a large quantity of 
iron changing hands. It is estimated that in five days as much as 
120,000 tons of iron were dealt in, a considerable portion of it 
being purchased on speculative account. 


this has caused some reaction in values, but there is still a good 
business doing. Cleveland warrants were done up to 54s. 6d. cash 
and 54s, 9d. for delivery in one month, the prices subsequently 
receding somewhat under heavy selling. When a recurrence of 
demand takes place, the market quickly feels the effect in a 
stiffening of prices. Scotch warrants have been quoted up to 59s, 
and standard foundry pig iron to 54s, 14d. per ton, 





| Hematite Pig Iron. 

The general strength of the market, together with the 

| strike at Bilbao, had the effect of increasing prices. Cumberland 

| hematite has been done at 66s. Sd. for cash. Scotch hematite has 
also been in demand at higher figures, merchants quoting 70s. 6d. 
per ton for delivery at the West of Scotland steel works. 





125,423 tons, as compared with 126,730 tons last month ; 81,036 | 1 4 
| with 8108 in the corresponding week, showing an increase of 19% 


There has since been a | 
strong tendency to realise profits on the part of speculators, and | 


There | 
are indications that the dispute at Bilbao may soon be over, but its | lessened import of ore from Bilbao, due probably to the strike 








held 612,161 tons of Cleveland pig iron, a decrease of 11,232 tons | 


oveurrence has been the means of directing attention to the ex- 
pediency of looking for new sources of supply of this valuable ore. 


Output and Stocks of Pig Iron. 

Since last report there has been an increase in the output 
of ordinary pig iron of about 300 tons per week. There are 
89 furnaces in blast in Scotland, compared with 86 at this time 
last year, and of the total 43 are making hematite, 40 ordinary, 
and six basic iron. A considerable quantity of pig iron bas been 
withdrawn from store, and the current demand ix expected fully 
to clear away the amount of production. 


Prices of Makers’ Iron. 

The values of Scotch makers’ pig iron are again in a num- 
ber of cases higher, in sympathy with the general state of the 
market. G.M.B., No. 1, is quoted at Glasgow 60s. 6d.; No. 3; 
5&s. 6d.; Monkland, No. 1, 61s.; No. 3, 59s.; Carnbroe, No. 1, 63s.; 
No. 3, 60s.; Clyde, No. 1, 66s.; No. 3, 61s.; Gartsherrie and 
Calder, Nos. 1, 66s. 6d.; No. 3, 61s. 6d.; Langloan, No. 1, 


68s.; No. 3, 64s.; Summerlee, No. 1, 6%3.; No. 3, 63s. 64.; 
Coltness, No. 1, 74s. 6d.; No. 3, 62s. 6d.; Glengarnock at 


Ardrossan, No. 1, 67s. 6d.; No. 3, 61s. 6d.; Eglinton at Ardrossan 
or Troon, No. 1, 61s. 6d.; No. 3, 59s. ; Dalmellington at Ayr, 
No. 1, 63s. 6d.; No. 3, 58s. 6d.; Shotts at Leith, No. 1, 66s, 6d.; 
No. 3, 61s. 6d.; Carron at Grangemouth, No. 1, 6%s.; No, 3, 


| 63s, per ton. 


about to erect 120 coke ovens at their new Dean and Chapter | 


! 8s, 9d. to 9s. 3d.; 


| noticeable features. 


| midland. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7864 tons, compared with 6774 in the corre 
sponding week of last year. There was despatched to Canada 385 
tons ; South America, 375; Germany, 402; Australia, 276 ; India, 
125; United States, 80; Italy, 164; France, 70: Belgium, 10; 
Holland, 50 ; Spain and Portugal, 10 ; China and Japan, 75 ; other 
countries, 433; the coastwise shipments being 540¥ tons, against 
1683 in the same week of last year. Thearrivals of Cleveland pig 
iron at Grangemouth in the past week reached 8301 tons, compared 


tons. Theaggregate imports of this iron since the beginning of 
the year have been 333,384 tons, being 20,904 tons more than in 
the same period of last year. 


Finished Iron and Steel. 

The finished iron works are well supplied with orders, 
and the inquiry is encouraging. There is also a large amount of 
material being turnea out of the steel works: but it is reported 
that some of the mills are scarce of specifications for ship plates. 
The question of the slackening inquiry for certain kinds of ship 
building material has been under the consideration of the steel 
makers. It has been suggested that a decrease in price might 
possibly lead to an increase in orders, aithough this is held by some 
to be a matter of doubt, the experience being not unusual that 
contracts are sometimes more numerous in a rising than in a falling 
market. However this may be, it is not so easy now to reduc 
prices as it might have been a few weeks ago, when the price of 
hematite pig iron was materially cheaper. 


The Coal Trade. 

Susiness is fairly active in the different branches of the 
coal trade. Shipments, while rather behind those of the preceding 
week, are much larger than at this time last year, and the current 
inquiry is encouraging as to the immediate future. There is a 
quiet business in house coal for home use, but manufacturing 
qualities are in brisk demand, and prices of all sorts are steady. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


THE last week was a tolerably busy one, and taking the 
shipments of the three leading ports into consideration. the total 
coal despatched was large. Cardiff on several days sent away 
important cargoes. while the total of Newport was nearly 86.000 to 
foreign and coastwise destinations, and Swansea 64,000. Port 
Talbot continues to have an occasional set back, but, on the whole, is 
steadily advancing in importance. Over 26,000 tons coal were 
despatched last week. This week a slightly easier character is 
shown, which may be expected to disappear, as inquiries are 
beginning to come in freely. Russia is asking for prices for 
130,000 tons coal ; destination to be Odessa, St. Petersburg, and 
Riga ; date of delivery, between September and December. The 
latest report on “Change, Cardiff, is market quiet, prices 
unchanged. 


Latest Coal Quotations. 

On ’Change, Cardiff, mid-week, it was reported that 
inquiries for best and second-class Admiralty selections were 
moderately good, though the business actually carried to a finish 
was small. Prices remain firm, and for small coal, which is becoming 
more abundant, the utmost concession was 3d. perton. Best steam 
coal, 15s, to 15s, 3d.; best seconds, 14s, 6d. to 14s. 9d.; seconds, 1s. 9d. 


, to 14s. 3d.; drys, 13s. to 13s. 3d. ; best washed nuts, 12s. 3d. to 12s. 6d. ; 


seconds, lls. 6d. to 12s.; best washed peas, lls. to lls. 3d.; 
seconds, 10s. 6d. to 10s. 9d.; best smalls, Ys. 6d.; best ordinaries, 
seconds, 8s. 3d. to 8s. 6d.; inferiors from 8s. 
Monmouthshire semi-bituminous : Best large, I4s. to 14s. 3d.; best 
ordinaries, 13s. 3d. to 13s. 6d.: seconds, 12s, 3d. to 12s. 6d. House 
coal: Best households, 15s. 3d. to 15s. 6d.; best ordinaries, l4s. t 
14s. 6d.; seconds and other sorts, 11s. to 13s.: No. 3 Rhondda, 15s.: 
brush, 12s. 6d. to 13s.; smalls, 1ls.; No. 2 Rhondda, 11s. 3d.; 
through, 9s. 9d. to 10s.; smalls, 8s. 3d. to 8s. 9d.; patent fuel, 16s. ; 
coke, 16s. 6d. to 24s., according to quality ; pitwood, 19s. 6d. to 
19s. 9d.; 4000 tons patent fuel were despatched from Cardiff on 
the 28th to France and Turkey. 





Improved Swansea Ceal Trade. 

This week a firmer tone and increased briskness have been 
Mid-week the attendance on ‘Change 
large, and there was a steady demand for all descriptions of coal. 


ax 


| Steam coal was quoted at 14s. 6d. to lis. 6d.; seconds, 12s. to 13s.; 


to 9s.; No. 3 Rhondda, 15s.; 
through, 12s.; small, 10s. Patent fuel, 13s. Anthracite coal: 
Best malting, 19s. to 20s.; seconds, lis. tolés. Big vein, 12s. 6d. 
to 13s.; red vein, 9s. 3d. to 9s. 6d.; cobbles, machine made, 17s. 
to 18s.; nuts, 18s. to 20s.: peas, 11s, 6d. to 12s. 6d.; rubbly culm, 
6s.; duff, 4s, 6d. to 4s. 9d. 


bunkers, 9s. 6d. to 10s.; small, 8s. 








The Fishguard Route to Ireland. 

Some rumours are in circulation that this latest enterprise 
on the part of the Great Western is the pioneer of bold movements 
This is regarded as possible. The Manchester and 
Milford Railway directors may have had an intention that way. 
If, now that the latter is annexed, the Great Western Company 
should carry it out, some movement may shortly be seen, though 
certain to be vigorously opposed. The route was officially inspected 
by the Board of Trade this week and passed, and will be taken 
over from contractors on the 30th. 


The Iron and Steel Trade. 
One feature of trade last week was the increased import 


of pig iron. From Grimsby two cargoes came in—one of 1000 tons 
—one from Millom, and several from Barrow. There has been a 
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there, but, in addition to some cargoes from that quarter, several 
have been received from Cornwall. A tolerably large output of 
steel rails—heavy—for colonial and foreign destinations, has taken 
place, and steel sleepers and colliery requisitions for light rails 
have been maintained, with steel billets and bars. Full time has 
been recorded at Bessemer furnaces, and the large one at Dowlais 
is progressing, and the Siemens furnaces active. In the Swansea 
Valley there was a lessened yield of steel ingots, the whole of the 
furnaces at one large works being under repair. Steel bars for 
Felixstowe have been sent from Newport, and large quantities of 
sheet iron to Bristol. Steel plate and black plates have figured as 
consignments to Genoa from pristol and Swansea. 


Latest Prices in Iron and Steel. 

On the Metal Exchange, Swansea, the following prices 
ruled :-—-Pig iron: Bessemer, mixed numbers, 66s. 9d.; Middles- 
brough, 54s.; Scotch, 59s.; Welsh hematite, 71s. 6d. to 72s. d.d. 
Steel bars: Siemens and Bessemer, £5 per ton. Iron ore, Cardiff 
and Newport, 18s, 9d. to 19s. Spelter, all works busy but one; 
prices, £27 7s. 6d. Copper, £84 15s. Silver, 30fd. per oz. 


The Tin-plate Trade. 


A stronger tone is noticeable. It was stated on ’Change, 
Swansea, this week that advices from all quarters as to the position 
of iron and steel were exceedingly strong, and that there are sub- 
stantial reasons for believing that a further advance will take place 
in the price of tin-plates. Some of the largest makers have 
advanced, and as works are well provided with orders prospects 
are encouraging. Llanelly industries are also making up for lost 
time. All the mills are now going at the Old Castle and Western 
Works. The new industry, the Stepney spare wheel for motors, 
promises well. Several hundred men are already employed. The 
Swansea works turned out nearly 68,000 boxes tin-plates last week ; 
shipments were limited to 43,754 boxes ; stocks now are 211,718 
boxes. Considerable loadings are going on this week to Antwerp, 
Rotterdam, Buenos Ayres, Spain and France. Latest prices 
Swansea are :—Bessemer coke, 13s. 1}d. to 13s. 3d. ; finished black 
plates, £9 10s. per ton. C.A. roofing sheets, £9 5s. to £9 12s. 6d. 
‘ead ton ; big sheets for galvanising, £9 7s. 6d. Bristol is likely to 

ave a busy season, agricultural demands for rick coverings are 
increasing. Finished black plates, £9 10s. Block tin is at 
£183 lds 


183 15s. 


Railway Movements. 

The arrangement between the Great Western and the 
Swansea and Rhondda Valley railways continues to prompt local 
correspondence, some of the shareholders being of opinion that 
better dividends might have been earned. Others are satisfied 
with being linked to a powerful company, and to be assured of 
certain results in dull as well as busv seasons, 


Favourable News for Pembroke Dockyard. 

Since the rumoured Navy retrenchments considerable 
fears have prevailed at Pembroke Dockyard concerning its future 
welfare. These, to some extent, were dispelled a day or two ago 
by the receipt of an Admiralty letter, to the effect that it is not at 
present intended to reduce the number of workmen on the books 
at the dock during 1907-8. nd, further, that during that period 
it is intended to lay down a new ship. This ship is understood to 
be a third-class cruiser. It is also currently reported in the 
district that the Aquarius is likely to be refitted as a store and 
iitting ship, if tenders now out are accepted. Two cruisers are 
now in process of building. 


Another Coal Winning. 

The Duffryn Rhondda Colliery Company, Cwmavon dis- 
trict, succeeded last week in sinking the second shaft to the level 
of the one completed last year. This, it is understood, will 
result in an output of 2000 tons daily in the course of a few 
:nonths. 


The Western Collieries and Unionism. 

Meetings are being held and strong antagonism shown 
to the non-unionists who remain in the collieries. Only a few 
days now remain before action is taken, and on Saturday next 
it is understood that 10,000 notices will be put in. The Neath 
district would appear resolute in opposition, but in all parts the 
peaceably disposed are urging the avoidance of a strike. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron and Steel in Rheinland-Westphalia. 

THE favourable condition of former weeks continues in 
all departments. Deliveries are rather slow, and the figures of 
shipments in July lower than in the month before, owing to a 
scarcity of skilled workmen, but the iron trade generally has been 
active, and shows much strength. Orders increase, and secure 
employment for seven to eight months in many cases. The desire 
among dealers.and consumers to cover their requirements till the 
end of the present year, and the continued rise in the prices for 
raw material, as well as the favourable accounts received from 
abroad, have in a number of cases induced makers to advance 
quotations. Bars, for instance, have met with a fair advance 
recently ; some weeks ago the average price was M. 120 p.t. to 
M. 125 p.t., and in the beginning of the present month M. 132-50 
p.t. was realised, while one works is reported to have asked and 
obtained M. 135 p.t. Dealers in the Rhenish-Westphalian district 
are known to have asked M. 144 to M. 150 p.t. in several instances, 
Much the same is the case in the girder and sectional iron depart- 
ment, where the terms of delivery asked by the works get longer 
and longer, and dealers have been put to great inconvenience 
already by their inabillty to deliver supplies within the time stipu- 
lated. Iron castings have met with an advance of M. 2 per 
100 kilos. recently. Ata recent meeting of the Steel Convention 
the prices for semi-finished steel were raised M. 5 p.t. The 
administration of the Prussian-Hessian and of the South German 
State Railways have renewed contracts with the Steel Convention 
for the delivery of sleepers, rails, and hardware till spring, 1907. 


Favourable Trade in Silesia. 

There is not much to relate of the business done in iron 
and steel last week, a very regular demand coming in for all sorts 
of iron, both raw and manufactured, while prices tend upwards. 
Bars and iron plates met with an advance of M. 5 p.t. last week. 
Prospects continue bright in all branches of the iron industry. 


Production <7 Pig Iron. 

Figures given by the Union of German Iron and Stee 
Masters show the output of pig iron in Germany to have been, for 
July of present year, 1,041,447 t., against 1,009,015 t. in the 
month before, and against 942,905 t. in July, 1905. 


Coal and Coke. 

Coal is getting very scarce. The Coal Syndicate is 
reported to have annulled contracts with shipping companies and 
for abroad, and to have again bought large lots of English coal ; 
it has also been said that Hamburg dealers who are still in posses- 
sion of Rhenish-Westphalian coal have re-sold these quantities to 
the Coal Syndicate, with an advance of M.1 p.t, Quotations for 
coal are likely to be raised before winter. Owing to the nine 
weeks’ strike of the colliers, and to the consequent scarcity in coal, 
the large dealers of Saxon-Thuringia have already advanced the 
prices for some sorts of coal, and pa for briquettes. 


Satisfactory Trade in Austria-Hungary. 

A very lively business is being transacted in the principal 
departments of the iron and steel industry. The quantities pro- 
duced go into immediate consumption. Ina few instances orders 
for 1907 are reported to have already been coming in. The 
machine and wagon-building department are very well occupied, 
and state the business done to be profitable ; the pipe foundries 
are likewise doing a satisfactory trade. Coal is in vigorous 
demand, and very scarce consequently. Regarding the coke trade 
there were also very good accounts given, the smaller sorts being 
entirely sold already, From the Bohemian brown coal market 
advances of 5 to 10 crowns per ton are reported, and prices will 
thus, for the first time, exceed those of 1903. 


The Belgian Iron and Coal Trades. 

Compared to previous weeks there has been a better 
feeling in the iron industry generally, pig iron stiffening per- 
ceptibly. Basic is very scarce, and foundry pig, as well as forge 
pig, have shown more life and firmness in prices. Quotations for 
semi-finished steel improve in consequence of recent regulations 
in export prices, which the Steel Convention deemed necessary. 
The following are the present list quotations :— 

Export, Inland, free place 
free Antwerp. of consumption. 
Per ton. Per ton. 
Merchant iron, No.2 .. .. 140f. 157-508. 
Merchant iron, No. 3 142-50f. 160f. 
Merchant steel .. 147 -50f. 1608. 
Girders are sold at 142-75f. p.t. free at works, but less has been 
taken in several instances. For plates the following prices were 
ruling last week :— 
Home consumption. 
er ton. 
170 
175 


Export. 
Per ton. 
160 


165 


Iron plates. No. 2 
Iron plates, No. 3 
Platesin basic .. .. .. 160 170 
Siemens-Martin plates .. 170 180 
On the Belgian coal market the advance of 2f. p.t. is easily carried 
where small lots are in question, but ironmasters justly complain 
of the increased costs of production, and it is considered doubtful 
whether the pits will be able to obtain the advanced prices for coal 
at the autumn tenderings. For engine coal 15f. to 17f. p.t. 
is given ; steam coal, 13f. to 15f. p.t.; coke, 23f. to 26f. pt.t.; and 
briquettes realise up to 23f. p.t. 


The French Iron Busiress. 

Both as regards demand and prices very favourable 
accounts are received from the French iron market, and the 
coal trade, too, has shown much animation, prices all tending 
upwards, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 15th. 

THERE are inquiries at present on the market for about 
100,000 tons of steel rails, a considerable portion of which is for 
export. There are quite a number of inquiries for material for 
electrical roads, and this class of business promises to become a 
very important feature in this market. Street railway lines are 
projected in a large number of cities and towns for construction 
next year, and it is the purpose of the companies having these 
enterprises in hand to place their orders for supplies at the earliest 
possible moment. In fact, it will be those who are fortunate 
enough to get their orders accepted that will be able to rely 
upon material. 

There is great buoyancy and strength in all kinds of iron for 
steel making. Advances from 50 cents toa dollar per ton have 
been obtained during the past few days. The larger engineering 
plants, the locomotive works, and the car works are once more 
endeavouring to secure the acceptance of contracts for the best 
deliveries the mill people are able to make. Within a day or two 
several thousand tons of forge iron sold at an advance of 50 cents 
per ton over prices prevailing last week. The buyers ot Bessemer 
have been unable to place all the orders which they endeavoured to 
place two weeks ago. The buyers of basic are more fortunate. 
The smaller consumers are being obliged to pay premiums, and 
a good many of them are thoroughly alarmed over the situation. 
The activity in steel car building is responsible for the extra- 
ordinary rush at the plate mills, but thus far the builders of steel 
bars have succeeded in securing the promise of delivery of sufficient 
supplies to enable them to fill their contracts promptly, The pre- 
sent situation is rather feverish, and the tendency is to a higher 
range of values in all lines, but neither makers nor buyers are 
anxious to see prices move upwards. The urgent consumers are 
responsible for whatever advances are being made. They offer 
premiums and thus create the impression that iron is advancing. 

The tin mills are all resuming and the maximum output will be 
reached by September Ist. The Republic Iron and Steel Company 
has made a slight advance in bar iron. 

The copper market shows strength. The exports of copper since 
August Ist are 4815 tons, or at the rate of about 12,000 tons for 
the month. Last year the August exports were 22,692 tons, The 
decline in demand is due to the abnormally high prices. 

Lead is in moderate demand and steady in price. Spelter con- 
tinues at 6-05, 

New York, August 22nd. 

The Youngstown Sheet and Tooth Company have contracted for 
70,000 tons of standard Bessemer iron from the Bessemer Pig Iron 
Association at 17-75 dols. per ton, for delivery during the first 
half of next year. 

The Jonesand Laughlin Steel Company has ordered 30,000 tons 
for like delivery. 

The American Bridge Company has booked a number of orders, 
and is now in sight of some very heavy requirements. 

The developments of the past few days have served to give the 
entire market an upward tendency, which is somewhat alarming, 
and yet there appears to be no remedy for it or protection 
against it. 

The smaller buyers, who are unable to purchase for very remote 
delivery, are offering premiums for prompt delivery. 

Domestic consumers of copper are buying for November and 
October delivery, and prices have hardened. The stocks are rather 
light. 

oe is estimated that the increase in domestic consumption this 
year has absorbed about 80 million pounds of copper more than 
during the corresponding period last year. The current price is 
16# for lake, 184 for electrolytic, and 18} for casting. 

‘Tin is stronger and higher, but, strange to say, it is less active. 

The railroad companies are the largest buyers of iron and steel 
material, Construction is being pushed with all possible energy. 
In addition to the extraordinary demand for steel rails, the 
requirements for plate and structural material are assuming 
enormous proportions. 

The Harriman lines on the Pacific Coast are preparing to place 
orders for 20,000 steel cars, which will call for an immense quantity 
of structural shapes and steel plates. Orders for these cars will 
probably be placed during September. 

The smaller buyers of structural material are making themselves 
heard, and although their individual orders are small there are a 
great many of them. j 

All kinds of construction. work are being hurried forward, and 
the railroad companies are not always able to supply rolling stock 
to carry the material. 

Pig iron has advanced in price within the past six weeks on an 
average of about 8 dols. per ton, an advance which was not expected, 





but which was made imperative by the extraordinary requirements 





mn 
of consumers, and their precipitate haste to anticipate thei 
requirements. i 
All of the larger mills are now in the market for supplie 
During the past week the total purchases of foundry and forge pee 
involved about 150,000, and the purchases put up 50,000 tons while 
the contracts for Bessemer are understood to amount to 1,000,000, 








PERSONAL AND BUSINESS ANNOUNCEMENTs, 


IN connection with the construction of the steel bridge for the 
Cape to Cairo Railway, below the Victoria Falls, the Clevelang 
Bridge Company has had in use several ‘ Ross” rivet-heatin 
furnaces, g 

JAMES GORDON AND Co., of 52, Lime-street, London, E,¢ 
inform us that on and after 3rd September they will be installed 
in their new offices at 81 and 83, Knightrider-street, Queen 
Victoria-street, London, E.C, 








Raitway CiuB.—On Tuesday, September 11th, a meeting wil) 
be held at 92, Victoria-street, S.W., at 7.30 p.m., when a paper by 
J. F. Gairns, entitled ‘‘Some Railway Curiosities,” will be read, 

East LONDON COLLEGE.—We have received a copy of the 
calendar of the East London College for the session 1906.7, 
The engineering department and other portions of the College 
premises have been enlarged at the expense of the Drapers’ Com. 
pany, which has made a further grant of £5000 for this purpose, 
This company is again awarding, on the result of the London Inter. 
Collegiate Scholarships Board examination, valuable scholarships 
tenable at the College. 


A FLOATING EXHIBITION,—A steamer called the Cambroman has 
recently been chartered, with the object of sending her for a voyage 
round the world as an exhibition ship. The Cambroman ‘is 4 
Dominion liner of between 6000 and 7000 tons. Before sailing, 
she will in her completed form be on exhibition in London. Jy 
all, it is expected that she will carry from 150 to 200 passengers, 
These passengers will be the representatives of firms exhibiting 
on the steamer. There will also be a few tourists on board. It js 
estimated that about 300 firms will exhibit on the steamer ; every 
kind of manufactured article, from a steam roller to a needle, or 
from a cake of soap to a deep sea fishing net will be shown It is 
expected that the ‘‘ Exhibition” will sail from London by the 
end of November. ‘The first port of call will be Capetown. As 
far as possible, only British houses will be allowed to exhibit. 


ConTRActs.—Amongst recent orders for weighbridges, Messrs, 
W. and T. Avery, Limited, of the Soho Foundry, Birmingham, 
have secured one from the Great Western Railway for their 
Kingswear Station. This is for a 100-ton combined weighbridge, 
50-ton on each platform, and is fitted with live and dead rails, 
which entirely dispenses with the use of loose weights. his firm 
has also just despatched to the North-Western Railway of India 
three weighbridges, each 18ft. by 6ft. 6in., of 32-ton capacity, 
fitted with their improved polygraded steelyard for weighing in 
two or more standards,—Johnson and Phillips, Limited, inform us 
that they have secured the contract for supplying and laying of 
cables for the Urban District Council of Handsworth. The 
Stratford Electric Supply Company, has also placed an order 
with the firm for the complete electric lighting plant, which 
includes the supply and erection of gas plant, engines, generators, 
battery, switchboard, and vulcanised_ bitumen cables.— The Brush 
Electrical Engineering Company, Limited, has received, among 
recent orders, one for 100 car bodies for the Shanghai tramways. 


MACHRIHANISH LIGHT RaAILWAy.—The light railway extending 
from Campbeltown across the Isthmus of Cantyre to Machrihanish 
on the shores of the Atlantic, which has been under construction 
for the past eight or nine months, was officially passed by the 
Board of Trade on the 16th inst., and passenger traffic was sturted 
on the following day. The railway is on the narrow-gauge 
principle, and absorbs a portion of a previous line extendin:s from 
Campbeltown to a coal mine some distance inland. ‘he train 
consists of an engine with five miniature carriages, the latter 
supplied by the tirm of Pickering. Engine and carriages have 
every appliance for the comfort and convenience of passengers, 
and are very smart in appearance. The journey from Campbel- 
town to Machrihanish occupies twenty minutes, which is about one 
half the time previously taken by the horse coaches. The railway 
directors have closely associated themselves in the matter of fares 
and journeys with the proprietors of the turbine steamers calling 
at Campbeltown. The engineer of the new railway is Mr. ‘I. L. 
Galloway, of Glasgow; and the superintendent, Mr. A. Black, 
formerly of the Caledonian Railway Company. 


MACHINE TooL MAKING AT JOHNSTONE.—The growth of the 
machine tool making industry at Johnstone is almost a continuous 
movement. The works of Messrs. John Lang and Sons, as has 
been noted, have undergone great extension within recent years, 
the works as a whole, in fact, having risen from very small 
beginnings not a quarter of a century ago. One of the best 
known firms, Messrs. Thomas Shanks and Co., Union Works, have 
just arranged contracts for an important addition to their well- 
known establishment, chiefly, if not entirely, engaged in heavy 
tool making. The new addition to their premises will measure 
about 360ft. in length, 72ft. in width, and 50ft, in height. The 
contracts for erecting all iron and steel work, brickwork, carpen- 
tering, and glazier work have been let to local firms ; the rooting, 
however, having been let to a firm in Belfast. Operations will be 
begun at once, and when the extension is completed, the Union 
Works will be among the largest in Britain devoted to heavy tool 
making. Loudon Brothers, Limited, Johnstone, have also arranged 
for a large extension to their engineering works, the contract in 
this instance having been entrusted to James A. Millen and Som- 
merville, Tradeston Ironworks, Glasgow. 


Tue INSTITUTION OF MINING ENGINEERS.—The seventeenth 
annual general meeting will be held at Hanley on September 12th, 
13th, and 14th, 1906, The Secretary’s room, the Grand Hotel, 
Hanley, will be open during the days of the meeting, from 9 a.m. 
to 5 p.m., for registration of addresses and issue of programmes. 
Members’ letters may be addressed : ‘‘ c/o Secretary of the North 
Staffordshire Institute of Mining and Mechanical Engineers, the 
Grand Hotel, Hanley.” On Wednesday, September 12th, 1906, 
the annual general meeting will be held at ll a.m. The following 
papers will be read, or taken as read :—‘‘ The Courritres Explo- 
sion,” by Messrs, W. N. Atkinson and A, M. Henshaw, and 
“Gypsum, with Special Reference to the Deposits of the Dove 
Valley,” by Mr. T. Trafford Wynne; and the following papers 
will be open for discussion :—(a) ‘‘ Commercial Possibilities of Elec- 
tric Winding for Main Shafts and Auxiliary Work,” by Mr. W. C. 
Mountain; (b) “ Electrically-driven Air Compressors combined 
with the Working of Ingersoll-Sergeant Heading Machines, and 
the subsequent Working of the Busty Seam at Ouston Colliery,” 
by Mr. A. Thompson ; (c) ‘‘ Practical Problems of Machine Min- 
ing,” by Mr. Sam Mavor ; (d) ‘‘ The Strength of Brazed Joints in 
Steel Wires,” by Professor H. Louis ; (e) ‘‘ By-product Coke and 
Huessener By-product Coke Ovens,” by Dr. J. A. Roelofsen ; (/) 
‘* Consideratious on Deep Mining,” by Mr. George Farmer ; (1) 
“The Education of Mining Engineers,” by Professor J. W. 
Gregory ; (h) ‘The Capacity Current and its Effect on Leakage 
Indications on Three-phase Electrical Power Service,” by Mr. S. I’. 
Walker ; (7) ‘‘ Petroleum Occurrences in the Orange River Colony, 
by Mr, A, R. Sawyer; and (j) ‘‘ Development of Placer Gold 
Mining in the Klondike District, Canada,” by Mr. J. B, Tyrrell. 
A number of excursions have been arranged to take place on the 
12th, 18th, and 14th of September, 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an é : vunicated from abroad the name and address 0) 
he Communicator is printed in itatics. ‘ tel 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The frst date given is the date of application ; the second date at the end o 
the abridgment is the date of the advertisement of the accept of the fe 

yecification. 
sf ~ person may on any of the grounds mentioned in the Acts, within tic 
mnths of the date given at the end of the abridgment, give notice at th. 
Patent-Office of opposition to the grant of a Patent. 
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STEAM ENGINES AND BOILERS. 


91.170. October 18th, 1905.—IMPROVEMENTS IN AND RELATING TO 
~"" GuPERHEATERS FOR TUBULAR BOoILERs, Wilhelm Schmidt, Wil- 
helmshihe, near Cassel, Germany. 

This invention relates to improvements in and in connection 
with tubular boilers, and consists in providing such a boiler with 
U-shaped superheater tubes arranged in several ranges in one or 
several fire-tubes. There are two figures. Fig. 1 is a longitudinal 
section through the boiler. 4 is the boiler, ¢ are furnaces and r 


N° 21,170. 





Fig. 1. 


flue-tubes. Above the flue-tubes three large tubes A are provided 


to contain the U-shaped superheater tubes arranged concentrically | 


therein in several ranges. The outer U-shaped superheater tubes 
¢ lying in the outer range have the greatest length, whilst the inner 


tubes ¢! 2 decrease successively in length. At the front ends of | 


the tubes 4 steam chambers are provided for supplying steam tothe 
superheater tubes and discharging it therefrom, the steam cham- 
bers being circularly shaped. The chamber & serves for leading 
the steam to the long outer superheater tubes ¢, from which the 


steam passes into the circular chamber 4* conveying the steam to | 


the U-shaped tubes ¢!, from which the steam flows through the 
siortest tube e? into the steam chamber /!, whence the superheater 
steam is taken to the cylinder of the engine.—A ugust 1st, 1906. 


19,361. September 25th, 1905.—IMPROVEMENTS IN OR RELATING 


TO WATER-TUBE BOoILers, General Valdemar Taboulevitch, | 


Fontanka 139, St. Petersburg, Russia. 
This invention relates to improvements in water-tube boilers, 


and it comprises means for preventing the spheroidal condition of | 


water in steam boilers. This construction of water-tube steam 
boiler is adapted for marine purposes, for the utilisation of heat in 
the shafts or flues of blast furnaces, and generally for all purposes 
where rapid generation of steam and a high pressure combined 
with small boiler space are indispensable, The means referred to 
for preventing the spheroidal condition consists in introducing a 
certain quantity of oil into the feed water. There are thirteen 
figures, The feed pump which receives the water in order to 


ne 





the furnace are arranged the rows or series of tubes of 
steel or other metal of the same strength. The tubes are 
connected by easily detachable joints, and the whole is surrounded 
by sheets of steel insulated by :neans of amianthus or asbestos 
and forming an outer jacket adapted to concentrate the heat on 
the tubes. Each tube 6 6 is bent back upon itself with a kind of 
loop 7 at the bend, so that the two free ends thereof are both at 
the same side with their openings adjacent. All the tubes are 
arranged in horizontal rows, each row being at right angles to that 
above or below it. Thus the ends of the tubes in the even rows 
all terminate at one side and those of the odd rows at the 
adjacent side. The two sides of the boiler are provided with rows 
of flat bars corresponding to the ends of the rows of tubes which 
bear on the bars by means of special ends 9, having two flattened 
portions parallel to the line of junction. The flattened portions 
situated  seesscnl the parallel bars prevent the tubes from twisting 
when their couplings and flanges are screwed or unscrewed, and 
facilitate the regular arrangement of the tubes by determining 
their longitudinal or axial position. The other two sides of the 
boiler are provided with rows of channel iron, supporting the 
corresponding bent portions 7 of the rows of tubes, and securing 
the necessary horizontal position of the latter. All the tubes on 
me side and connected successively form a separate section, and 
receive the feed-water at the most heated part—that is to say, at 
the lowest part, letting the superheated steam pass from one of 
the tubes of the upper row, ‘Thus the twosides form two separate 
sections of the same boiler assembled in, or connected up to, a 
common tube or to a small collector or drum 12, from which the 
— is conducted to the main point of consumption.— August 1st, 
1906, 


TURBINES. 


15,060. July 21st, 1905.—IMPROVEMENTS IN STEAM TURBINES, the 
Hon. Charles A, Parsons, C.B., Heaton Works, Newcastle-on- 
Tyne. 

This invention relates to improvements in steam turbines, and 
more particularly to the regulation of the expansions of the rotat- 
ing and non-rotating parts of a turbine. In steam turbines of 
moderate and large sizes, the differences of temperature and 
expansion of the several parts which control the working clear- 
ances become very important, and may cause a considerable loss of 
efficiency in the turbine by varying the working clearances from 
those predetermined. Thus the shaft and casing are bound 
together at the thrust block, and from this point the expansion of 
the parts may vary considerably, so that when the packings are 
some distance apart serious results may follow. The object of this 
invention is to equalise the total expansions which govern such 
clearances under all conditions of working. It consists in control- 
ling the temperature of fixed or rotating parts in order to ensure 
substantially equal expansion of these parts from a fixed point with 
consequent maintenance of the predetermined clearances at several 
groups of pairs of longitudinal packings disposed at various points 
along the shaft. There are eight figures. Fig. 1 is a section 
through the dummy piston end of a turbine, showing a method of 
heating the turbine case to a temperature substantially equal to 
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Fig.1. 


that of the rotating shaft. The expansion of the shaft due to the 
heat given up by the steam in the packing gland is counter- 
balanced by providing a jacket in the turbine casing, which jacket 
may be —s with steam at atmospheric pre:sure or at a pres- 
sure equal to that in the usual lantern space or spaces in the 
gland. The steam supplied heats only the lower part of the tur- 
bine case, where the quantity of metal is greatest, this heat being 
carried by conduction to the upper part of the case. The turbine 
shown here is of the general form which is commonly used on land. 
The usual dummy pistons a, a!, a!! are shown formed in one with 
the turbine drum c, which is mounted on the turbine shaft J. 
The dummy pistons are provided with the usual steam packings — 
not shown—and the shaft is provided with the well-known 
form of rotary packing gland. A passage ¢ leads to the 
condenser and carries off any steam that may have leaked 
past the dummy piston a, as is usual in steam turbines of this type. 
For the purpose of equalising the expansion of the casing and 
the shaft in this form of turbine, it is necessary to heat the turbine 
casing. To do this, steam is led, at or near the atmospheric 
pressure, through an opening f, into a steam jacket g, arranged to 
heat the lower part of the turbine case. In this form the 
jacket covers the lower half of the end casing and communicates 
freely with the lantern space / of the packing glandd. A pipe k 
drains the lantern space hk. The outside bearing j is situated 
between the low pressure end of the turbine and a thrust block at ¢. 
—August 1st, 1906. 


INTERNAL COMBUSTION ENGINES. 





Fig.2. “ 


quantity of oil or grease for preventing the spheroidal con- 
dition. For this purpose there is introduced into the suction 
tube or into the body of the pump itself the end of another 
tube leading from a reservoir or a simple mechanical lubri- 
cator arranged in such a manner as to allow the oil to be 
admitted in the quantity desired. In taking the water, the 
pump simultaneously receives the oil to be injected into the | 
boiler. The water and oil are mixed by the return stroke of the 
pump piston, and this mixture is directed on to the most heated 
parts of the boiler ; /.¢., on the heating surface most exposed to the 
lire without danger of spheroidal formation. The boiler comprises 
a system of tubes, the support or foundation of which is formed by 
four angle irons 1 1, connected by three rectangular frames of the 
same section, the upper and lower of which serve for securing the 
ends of the irons, whilst the intermediate one connects the 


| 
| 
| 
inject into the boiler simultaneously receives the last ooo | 
| 


angle bars at the point where the furnace is separated from | 


the tubes. The furnace may be of any desired. construction, 
hat it may also be dispensed with, for instance, when using the 
waste heat of blast furnaces, where the boiler would be particularly 
u eful by its capability of withstanding high temperatures, Above 


16,436. August 12th, 1905.—IMPROVED MECHANISM FOR CoNn- 
TROLLING THE ACTION OF VARIABLE LiFt VALVES FOR 
INTERNAL COMBUSTION ENGINES, The Wolseley Tool and 
Motor Car Company, Limited, and Robert R. Brown, both 
of Adderley Park, Birmingham, and Louis Silverman, of 
Crayford Works, Crayford, Kent. 

This invention relates to Mechanism for controlling the variable 
lift of mechanically-actyated admission valves of internal com- 
bustion engines, especially those used on motor cars or boats. 
There are four figures, Fig. 1 is an end view of the engine show- 
ing the improved mechanism. A is the casing of the working 
cylinder. Bistheinletfor the working charges. There is also aninlet 
or admission valve, C is the lever for controlling this valve. . Dis 
| the push-rod for actuating the lever and causing it to open the 
| valve. ~E is the cam on the second motion shaft for operating 
| the push-rod through the intervention of a rocking bar E?.  F is 
| the steering column, which is hollow, and actuated by an ordinary 
| steering wheel. There is a spindle extending longitudinally through 
| the hollow steering column, and having at its upper end a handle 
| for turning it, and at its lower end a quick-threaded screw C? for 
imparting motion to a nut C? and bell-crank lever C4 connected 
with the gearing for actuating the lever C. The lever C is 
pivoted in the rocking arm or second lever C!, which is mounted 





valve casing or dome 1? has a central opening at its upper end, 
through which the stem 1° of the valve protrudes and lies beneath 
the adjacent end of the lever C. The valve is provided with the 
usual spring, which normally acts to keep the valve pressed 
against its seat. The rocking arm or second lever C! is forked at 
its upper end to receive the pivot pin «!, about which the 
iever C turns. This rocking arm has also a segmental rack c¢? 
carried by a lateral arm, with which rack a worm c* engages. 
This worm is mounted on a spindle ¢5, which is supported at the 
inner end in a bracket /6 on the valve casing, and at the outer end 
is supported in a bracket a carried by some suitable part of the 
engine frame. The outer end of this spindle has a toothed 
pinion c*, which gears with a rack c? adapted to slide in a guide a! 


N° 16,436. 


























forming part of the bracket a. This rack is connected by means of 
arod with the adjacent end of the bell-crank lever G+, which is 
operated by the nut G* and the quick-threaded screw G? on the 
spindle that extends through the hollow steering column F to the 
handle, which has a tooth or ratchet for engaging with a series of 
ratchet teeth formed on a ring or flange carried by a bracket 
extending from a bearing piece in which the upper end of the 
steering column turns. The outer end of the iever C lies above 
the upper end of the push-rod D, which is adapted to slide verti- 
cally in a bracket a? on the engine casing, and which is made in 
two pieces with a spring between them. This spring operates to 
keep the upper end of the push-rod against the lever C with suffi- 
cient pressure to avoid undue looseness between and rattling of 
these parts. The lower end of the push-rod lies immediately 
above one end of the rocking bar E?, whose opposite end is 
actuated by the cam E.—August 1st, 1806. 


PUMPS. 


20,922. October 16th, 1905.—IMPROVED OSCILLATING PUMP, 
Belliss and Morcom, Limited, Ledsam-street Works, Birming- 
ham, and Percy James, Hollyhurst, Vicarage-road, Smethwick. 

This invention relates to double-acting oscillating pumps of the 

type in which the pump barrel is contained within a plug oscillat- 

ing within a shell, and having ports at both ends of the barrel 
communicating with corresponding ports in the shell leading to the 
suction and delivery respectively, and consists in an improved 
arrangement of the ports and passages in such pumps. The 
pump may be driven by a crank or dise pin of a rotating shaft 
and employed for pumping any fluid, but it is specially intended 
for use as an oil pump in connection with the system of forced 
lubrication of engines. There are three figures. Fig. 1 is a 


N° 20922 








transverse sectional elevation. The axis of the piston a and 
its rod a! is shown at the centre of its swing, and the piston 
consequently at one extremity of its stroke. J is the plug 
which oscillates with a fluid-tight fit within the fixed shell. 
This latter is made in two parts to facilitate the insertion 
of the plug and the maintenance of a working fit. The parte 
of the shell contains the passages and ports c! c? for the inflow and 
delivery respectively of the fluid to and from the pump, and is 
also formed with flanged feet, whereby the shell can be secured to 
the frame of the engine which actuates the pump. The other 
rt d of the shell is bolted at its flanges d! to the part ¢, orifices 
ing provided for the insertion of registering dowels to ensure a 
true connection of the parts dc. In this cap portion d of the shell 
an elongated aperture d@* is formed, through which the piston-rod a! 
emerges, the elongation of the aperture being sufficient to allow of 
the required swing of the oscillating pair. The plug / is bored 
diametrically, the surface of the bore-hole J! constituting the 
cylinder of the pump. The bore-hole J! is not continued quite 
through the plug, but a centrally situated port hole J? is provided 
to connect the interior space }! on one side of the piston a with the 
inflow and delivery passages c! c? alternately. In the plug ) 
passages b° b4 are also provided, leading respectively to and from 
the portion of the pump cylinder on the other side of the piston a. 
This end of the cylinder is closed by a gland 0°, which is screwed 
into the plug, and secured by a keep-screw J® Through the 





on a pivot pin ¢ carried by a bracket 5b! extending laterally from 
the cap or cover of the admission valve casing or dome 02, This 


gland 0° the piston-rod a! passes, leakage of fluid being minimised 
by a series of ring grooves )?7, The pump is operated bya pin, 
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which is mounted and actuated to revolve preferably in a closed 
orbit, the pin fitting the eye a? formed in the end of the piston- 
rod al, — August Ist, 1906, 


RAILWAYS AND TRAMWAYS. 


14,981. July 21st, 1905.—IMPROVEMENTS IN RAILWAY AND LIKE 
Rats, Thomas Fenwick, 204, Hast Tirentieth-stveet, New York, 
USA. 

This invention relates to an improvement in rail protectors, and 
particularly to a shield to be applied to the commercial rail of 
ordinary use when worn and partially unserviceable. The object 
is the production of a protector or shield arranged for application 
to the commercial rail and providing a wearing surface therefor, 


the construction of the shield being such as to provide for its | 
ready reversal from one side to the other when worn, or for its | 
= ! 


ready renewal when desired without taking up the rail or requiring 
the rail to be previously treated in any special manner. There is 
one drawing —a section ; 1 is the commercial rail having the usual 


N° 14,981. 


tread 2, but showing the same. when worn and used 3, the web, | 
the base 5, whilst 6 is the shield. A shield 6 is provided, compris- | 


ing a thin strip of material designed to closely envelope the tread 
portion and head of the rail, and to partially embrace the web 
portion. The shield is applied by sliding the same longitudinally 
on the rail until properly positioned in an obvious manner. The 
projecting members of the shield which engage the tread of the 
rail are formed with openings. to align with the openings in the 
rail, and tish-plates 7 are designed to overlie the web portions of 
the shield so that the bolts 8 securing the fish-plates are passed 
through the corresponding openings in the web portions at the 
shield. By this construction the shield is removably secured in 
place, and its ready renewal or means of turning when worn or 
otherwise objectionable is provided for.—.1»gust 1st, 1905, 


ROAD MOTOR VEHICLES. 


%. December 30th, 1905.—IMPROVEMENTS IN OR RELATING 
TO VARIABLE SPEED AND REVERSING MECHANISM, Ado/f Holt, 
1, Rin nebergstrasse, Fricdenan, near Berlin, —Date under Tnter- 
national Convention, Fe bruary 24th, 1905. 

This invention relates to a transmission mechanism or friction 
driving gear, comprising two dises with the same axis in which 
both the change of speed anc the reversal of the direction of rota- 
tion are effected by a relative movement of them with an inter- 
mediate friction disc without the latter moving beyond the axis of 
the discs. The friction surfaces of the discs facing each other— 
the relation of the intermediate friction dise to which is altered 
whenever the speed of the direction of the rotation is altered—are 
alternately recessed, in order to bring either one or other of the 


97 9 
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discs into engagement with the intermediate friction disc, or the 
recessed portions can be provided with loose rings concentric with 
the axis. There are four figures. Fig. 2 is a plan: a@ is the 


spindle, on which are mounted the two dises | ¢ for obtaining | 
different speeds; / is the intermediate disc mounted on the | 
The disc 4 is provided on the portion facing the dise « | 


spindle e. 
with a recess 7, in which the dise d enters when it is brought into 
engagement with the disc + for the purpose of altering the speed | 
and the direction of rotation. 
culated in such manner that the intermediate disc d runs idle | 
before it is again brought into engagement with the disc ¢ or 4. 
The change of the direction of rotation and of speed can be effected | 
by longitudinally shifting the spindle — with the two discs / and ¢, 
or the spindle ¢ with its intermediate « 3c d, or the latter may be 
moved longitudinally on its spindle.—A gust 1st, 1906. 


ELECTRICAL APPARATUS. 


1924. January 25th, 1906.—ErecTRODE FOR STORAGE BATTERIES, 
Thomas A. Edison, Llewellyn Park, Orange, Esser, New Jersey, | 
1’.S.A,—-Date wider International Convention, Noreimber 2nd, 
1905. | 

This invention relates to an improved electrode for storage | 
batteries of the Edison type, and particularly to the make up of | 
the positive or nickel electrodes. With the Edison battery as first | 
lesigned, the electrode elements were formed of grids carrying | 
perforated, nickel-plated, corrugated, and concaved pockets | 
containing the active material under an elastic pressure. In the | 
make up of the negative electrodes, a mixture of electrolytically- | 
active and finely divided iron and mercury, or some other readily | 
reducible metal is described. In the make up of the positive | 
electrodes, a mixture of nickel hydroxide and flake graphite or 
other Hake-like inert conducting material is used. In the actual | 
operation of the battery little or no trouble has been experienced | 
in connection with the negative electrode, but great difficulties 
have been experienced in connection with the positive electrode, 
such difficulties bringing about a gradual falling off inthe capacity 


‘The diameter of the recess f is cal- | 


! of the cell. Mr, Edison has discovered that flake grapkite, when 
subjected to the effect of prolonged electrolysis in an alkaline 
solution, undergoes a change in its contact resistance. He has 
also ascertained that when flake graphite is used the graphite scales 
slip with relative facility on each other, and, therefore, increase 
the liability of structural changes within the mass, which he has 
found to be practically fatal to successful operation. As a result 
of more recent observations, the ideal conditions which should 
| exist in a storage battery electrode of this type may be thus 
stated :—(1) The maximum amount of active material should be 
contained in each pocket, the diameter of which should be sufti- 
ciently small and the porosity of the mass sufficiently great to per 
mit the electrolyte readily to penetrate the entire mass, and also 
| to minimise the length of the paths to be followed by the current. 
| (2) No opportunity should be allowed for any relative shifting of 
the active particles or conducting flakes, or other physical 
change within the active mass. In other words, the initial con- 
| ducting paths which are to be followed by the current having 
| been once established, should remain unchanged, because, if 
opportunity for relative movement be allowed, many of these con- 
| ducting paths will no longer exist, nor will they be replaced by 
others. (3) The mass should present such a disposition of its 
| particles as to cause the latter to be brought into good contact 
with the conducting metallic flakes, the combined contact surface 
being of sufficient area to permit the electrolytic effect to take 





place within the entire mass, and none of the particles, or at least | 
| no objectionable proportion thereof, being isolated from the condnct- | 


ing paths presented by the metallic flakes, or being so lightly 
| pressed into contact therewith as to prevent such particles from 
| being properly acted upon by the current. 


| mass without affecting the contact between the particles, because, 
| unless this is done, the ga8 pressure may reach a dangerously high 
| point. (5) The pockets shonld be. non-deformable—/.e., not 
| capable of expanding - and the metal forming the pockets should 
be so proportioned as to resist whatever tendency there is in the 
| mass to swell by absorption of the electrolyte and of oxygen during 
the charging operation and by reason of gas pressure. In order to 
realise these ideal conditions, tubular electrode pockets are formed 
of a perforated strip of steel about 0-1 mm. in thickness, first care- 
| fully placed with an alloy of cobalt and nickel, after which the strips 
are subjected to a welding temperature in a hydrogén atmosphere, 
| being then formed into tubes. 


| 10 em. long, and about 6-5 mm. in internal diameter. Into these 
| 


NS 1924. 


10 


Fig.1. 
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ture by an electric current passing through a resistance conduc 


: tor 
and burning the gases produced by the reaction to furnish ig 


the 





) (4) Opportunity should | 
be allowed for the relatively free escape of gas within the dctive | 


The tubes are preferably about | 











pore atinosphere. This is one of several patents taken out 
oy Mr. Price. There are seventeen claims, 
826,863. Meratitc LAppER, #. WV. Lynch, New York, 
Filed Decemler 22ud, 1905. 
This invention is for a fireman's ladder, consisting of a sinyis 


Ni} 





tubes are introduced in succession very small increments under an 


enormous tamping pressure, the active mixture consisting of rela- 
| tively large particles of nickel hydroxide 


| passing a screen of twelve meshes per centimetre and conducting 


for instance, the product | 


tlakes, preferably of cobalt or cobalt-nickel alloy, passing a six- | 
mesh-per-centimetre screen, the latter adhering to the active | 


} molasses, 
| introduced within each tube, the tamping pressure applied being 
| upwards of 450 kilos. on each increment. This pressure not only 
closely packs the active material within the tubes, but also breaks 
| down or deforms the larger particles, so as to close vp the inter- 
stices between the same, so far as will be,permitted by the 
presence of the sticky material, and consolidate the mass as 
a whole, to bring all the active particles in good contact with 
the conducting paths progressed by the current. ‘There are 
seven figures. 


the improved electrode elements, and the latter the concaved 
corrugated pockets as heretofore. Each electrode element is com- 
posed of a tube 1 made preferably of a strip of steel about 
0-1 millimetre in thickness, each tube being of a length of about 
10 centimetres and an internal diameter of about 6-5 millimetres. 


perforated and preferably carefully plated with a cobalt-nickel 
alloy, welded in place by subjecting the strip to a welding 
temperature in a hydrogen atmosphere. The joint of each tube 
may extend longitudinally thereof. The tube may be formed with 
a flattened double-lapped joint, or the joint may extend spirally 
around the tube, being constructed in any suitable machine for 





The strip before being formed into tubular shape is closely | 


| particles by the use of a sticky material such as glucose or | 
Ordinarily, about’S grammes of the mixture will he 


Fig. 1 is an end elevation placed on its side of two | 
co-operating positive and negative grids, the former utilising | 


bar, bent, as shown, to provide foot and hand holds, and fitted with 

| male and female screws, as shown in the drawing. ‘There are six 

claims. 

826,885. Exnastic Fiuim Tursine, R. MW. Rive. 
Mass., assignor to Geneval Electric Company, « Corporation 6) 
New York. —Filed January 23rd, 1906. 

This invention consists in building up a multi-s‘are steam 
turbine in superimposed sections, which are then enclosed in « 


Swrampscott, 


(826,885) 


the purpose, whereby increased strength will be afforded and | 


| somewhat thinner material may be used. Notwithstanding the 
| added bulk of the sticky material. it is possible to tamp a greater 


| mass of active material into a tube than can be done under the | 


| same pressure when the sticky material is not used. After the 


proper amount of active material has been introduced and tamped | 


within the tubular holder, any excess thereof is removed .at the 
upper end by reaming, and a nickel cup or diaphragm, having 
| sharpened turned-over edges, is forced in upon the active mass at 
each end, and tightly compressed upon the same, as shown. The 


ends of the tubes are now turned over at 8 to engage the end | 


| cups, holding the active mass firmly against longitudinal expan- 
} sion within the tubes. 1 4 
are assembled in a grid 9, in any suitable way. 


A number of the tubes 1, so manufactured, | 
The preferable | 


arrangement consists in providing the grid with integral clamping | 
members 10, which are tightly compressed upon the flattened ends | 


| of the tubes,—Anquat 1st, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gasette. 


826,658. 


FLEXIBLE MeraLiic TcRiInc, W. W. Harris, Winthrop, 


Masa., assiqnor to.J. 8. Wilson, Chelsea, Mass.—Filed June 27th, | 


1905. 
The thing patented is a compound tube formed of two tubes, 


| one within the other, each tube being formed of a strip spun upon 
| 


(826,658.J 


WW44666e 


We) 


itself, with overlapping edges, and provisions whereby the joint of 
the overlapping edge of each tube is protected by the other tube. 
There are seven claims, 


826,743. . Process oF REDUCING ComporNDs AND PRODUCING 
Carsips, #. F. Price, Niagara Falls, N.Y., assignor to 
Union Carhide Company, Niagara Falls, N.Y., a Corporation of 
Virginia. Filed Ortober 16th, 1903. Renewed January 18th, 
1906 

This invention consists in showering a charge of divided lime and 
carbon through a hot atmosphere, collecting the showered particles 
into a body, electrically heating the body to the required tempera- 


separate removable case, as shown in the engraving. This casing 
| is arranged in sections, with diaphragms between the sections. 
| There are eleven claims referring to constructive details. 
827,746. COAL-MINING MaAcHINE, S. N. Mighell, Chicago, HM). 
Filed September 26th, 1905, 
A glance at the engraving 


(827,746.] 


will make the nature of this inven 
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tion clear. A chain cutter bar is supported and held up to its 
work by anti-friction rollers, carried independently of the chain 
and of each other in a race-way. There are four Jong claims, 
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MODERN LOCOMOTIVE CONSTRUCTION IN 
BELGIUM. 


Au thoroughly modern types of Belgian express loco- 
motives figure at the Milan Exhibition save the “ Central- 
European ” compound type known as Class 19, but the 
principal mechanical features of the latter, minus the 
compounding, are represented in the La Meuse four- 
cylinder engine, the drawings of which illustrate the 
resent notice. 
egret representative of the latest Belgian practice, 
as also of the preceding practice exemplified by improved 
types of De Glehn compounds. — ; 

“The most prominent feature in all the recent Belgian 
locomotives is the employment of six-coupled wheels for 
express engines, and yet the conditions regulating the 
design of Belgian locomotives approach more nearly to 
our own than those of any other European country, for 
even with a somewhat restricted constructive gauge 
these engines are allowed as much as 18 tons per axle, 
a load unusual elsewhere on the Continent. Notwith- 


The Belgian locomotives at Milan are, | 


arrangements of the Belgian locomotives are to be found, 
and as now described. 

In the new four-cylinder engines two distinctive types 
of cylinder castings are adopted. In those engines of the 
“ Central-European ” type, having only one motor axle, as 
exemplified by the Class 19, and by La Meuse, they 
are bolted together in one transverse plane, the two out- 
side cylinders and the two inside cylinders being separate 

pieces. In engines of the Belgian “ P.L.M.” type, i.c., 
Class 19a, there are only two castings, each high-pressure 
| and low-pressure cylinder being run together, so that 
there is only one bolted joint, as in American practice. 
In this case—Class 194s—the outside cylinders, the larger 
ones, are displaced half a length to the rear of the inside 
cylinders—see Fig. 4. 

A reference to page 616, June 23rd, 1905, is here 
suggested, as the plan drawing there given shows in what 
features the “ P.L.M.” engines are similar to the new 
“194” engines. Both types are exhibited, and can be 
compared at Milan, 


the engine proper that the most interesting or valuable 





inside the frames, to the advantage of the axle cranks, 
crank seats and journal bearings. These types 
possess other advantages with regard to the outside 
valve motion, for with the high-pressure cylinders 
placed inside the frames, these plates can be bent 
inwards, bringing the pistons of the outside cylinders 
closer together, so that the main driving-rods take their 
seats on the driving pins close up to the crank boss, thus 
diminishing side lash and reducing fatigue in the pins. 
At the same time the forward sections of the side rods 
can be more readily taken down for brass renewals. This 
practice is now common in Austria and Italy, and much 
approved. It is obviously inapplicable to engines of the 
first Webb system, with rear drivers, and to the long 
series of adaptations which have since followed, up 
to the engine Class 19a, although possible in engines 
having front drivers. If doubt exists as to the balance 
of advantage between the two systems, the State Rail- 
ways of Belgium have undertaken under the counsel of 
M. Bertrand, to solve the question practically by an 
extensive application of both, as also of the compromise 
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Fig. 1—-FOUR-CYLINDER BELGIAN EXPRESS LOCOMOTIVE, LA 


standing this great weight available for adhesion, the 
36 tons on the four-coupled engines is no longer adequate 
for anything but fast light trains on the more level 
sections of the State Railways, hence it is evident on 
all sides that six-wheels coupled are becoming the 
minimum necessary for the haulage of heavy express 
trains in order to keep time. 

It is, on the other hand, quite true that in Belgium, as 
well as in Bavaria and Hungary, some engines have been 
built, even lately, with four-wheels coupled (“Atlantic ” 
type), but as the usual load per axle cannot be exceeded, 
such engines are only suitable for light, swift trains, whereas 
train loads on the Continent are always increasing pro- 
portionately with the greater number of passengers to be | 
transported. In other countries, where the rails are 
not so heavy as in Belgium, and where the axle-load | 
limits scarcely exceed 14 tons, it follows that, for 
express engines, eight-coupled wheels would be necessary 
to obtain an adhesion equal to that obtained by six- | 
coupled wheels in Belgium. As a matter of fact, express | 
trains on heavy gradients are very commonly hauled 
exclusively by engines of eight and ten wheels coupled. | 
. Belgian locomotives of the latest design, Class 19, 19, 
198, and La Meuse, are, first of all, notable for their 
large boilers of about 5ft.6in. diameter. Briefly described | 
the boiler and its arrangements generally, may be said to | 
be of the type prevailing on the Caledonian Railway, but | 
with a fire-box made shallower and fitted with a short | 
brick arch adapted for burning Belgian coal in the form | 
of briquettes. The smoke-box tube plate is not flanged, | 
but secured to the barrel with an outside angle ring. 
The fire-box shell has that curved top which may be | 
said to be the common practice of all the world, | 
except in the comparatively few imitated from the French 


The principal difference consists in the casting of the 
outside cylinders together, with, or separately from 
the nearest inside cylinders ; and also in the conical form 
of the cylinder covers, which, in the Class 19a, tends to 
shorten the unsupported length of the long piston-rods. 

In the details there are notable differences in the 
lengths and capacities of the steam ports of the high- 
pressure cylinders. In the engine of Class 194 the steam 
passages are largest in front, and in Class 19 they are 
largest behind, while in “ La Meuse” type both front 
and back ports are of the same length. In all cases a 


liberal allowance is made for the total clearance volumes. 
interesting in 


The crank axles is 


subject of 





MEUSE TYPE, 


No. 3202 


consisting of the “P.L.M.” type. The result cannot 
fail to be of importance for the future design of steam 
locomotives where four cylinders are employed. 

Cranked axles, in the Class 19a, or “ P.L.M.” type, are 
of the ordinary straight pattern with double crank cheeks. 
The webs are parallel, with circular extremities. Coupling- 
rods are here necessarily placed up against the crank 
bosses, as the outside cylinders are connected with the 
second pair of driving wheels. The frames are bent pre- 
cisely as in the other types. All axle cranks stand at 
90 deg. with relation to each other, and each outside 
crank is keyed at 180 deg. with the nearest inside crank. 

Piston valves have been applied to the whole of the 








yy 




















f 











“The Engineer” 





oe ee ew we rn = a er ee et - ee e 


Fig. 2-VALVE GEAR, TYFE 19a 


type. Such boilers, having flat crowns, are employed for | these high-powered locomotives. In the engines of | two-cylinder engines using superheated steam exhibited 
the Belgian-built engines of De Glehn type, also shown at | Class 19 and “La Meuse,” built according to Central | at Milan, and to all the Belgian type four-cylinder 


Milan. 
plates. The flat-topped fire-box, as it is called in 
Belgium, is also imitated from the French model. The 
Belpaire fire-box, which is quite another type, was almost 
exclusively employed by the Belgian State Railways up 
to the time of the introduction of the Scotch locomotives 
about the year 1896. The Belpaire grate, like the Wooten 
grate, was designed for a special class of fuel, and this 
fuel, in Belpaire boxes, is no longer suitable for the 
evaporative requirements of modern boilers. But it is in 








ln : . A . a 
They have,*of course, flanged smoke-box tube | European practice, all pistons drive upon one pair of | engines using superheated or saturated steam. They 


wheels. Fears are sometimes expressed as to crank | have single-headed pistons giving central admission. 
axles supporting this stress, but here is a locomotive— | The steam passages below the valve chest ports are of 
d 21) ordinary dimensions in the single-expansion engine La 


e e . ? 
La Meuse—with a maximum tractive effort 2%“° 


D | Meuse, but in the compound engines those of the high- 


0°65 = 25,830 lb. 


The axles are not built-up, but | pressure cylinders are very capacious, so as to obviate 


are of the oblique type, rectangular in section, termed | the excessive compression arising in superheated ‘steam 
Z axles in Belgium; and these, unencumbered with | engines having small clearance volumes. The uneconomi- 


excentrics and having only two thin crank webs of | 


cal effect of voluminous clearance spaces is, it is said, 
Worsdell pattern, realise the maximum saving-of space ' lessened when the high-pressure steam is superheated. 
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A matter yet to be elucidated is the actual extent of the 
renewals for pins, brasses, and sliding surfaces of super- 
heated steam locomotives. 

The segments of the valves are of cast iron, three in 
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: 180 of 50%mdia. 


In the new classes of four-cylinder locomotives—19 | consequently the two slides move together 


and 19s—the valve crank is keyed in a position diametri- 
cally opposed to the normal, as will be seen in the illus- 


tration given on page 64, July 21st, 1905. The reversed | 
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Fig. 3—FOUR-CYLINDER BELGIAN 


number, with the steam admitted to the inside contour 
of the principal segment. 
grooved around their outside circumference. 
exhaust from the cylinders is external, the superheated 
steam entering the cylinders does not come in contact 
with the outside surfaces until after its release. The 
advantage also of the high-pressure cylinders being 
placed inside the frames when steam is superheated is 
apparent. 
ease of outside exhaust, for a long bronze gland with 
spiral oil grooves suffices. Valve-spindle extensions—and 
therefore front glands—are only employed in the special 
case of the single-expansion engine La Meuse. Piston- 
rods have front extensions for relieving the cylinders of 
the weight of the piston in all the cylinders of La Meuse 
engine—superheated—and also for the outside low- 
pressure cylinders of the Class 19a, which have deeply 
coned low-pressure pistons. The front extension-rod 
casing is of cast iron enveloped in acone of sheet steel in 
front of the cylinder—see page 64, July 21st, 1905. In all 
other instances the piston extension is omitted. In the 
external view now given of La Meuse engine —see Fig. 1— 
the absence of extension covers is the only difference 
distinguishing it from No. 3303, the superheated engine 
shown in the drawings and exhibited this year at Milan. 


The valve spindles require no packing in the | 


EXPRESS LOCOMOTIVE, No. 3303 


action of the lead lever is not so readily apparent as it is 


Two of the segments are in the French locomotives giving inside admission, and | 
As the this because of the double slide which it actuates in the | pounds a self-acting arrangement which admits steam of 
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A very interesting arrangement is to be noted in the | 


transmissions employed for actuating the inside pair of | 


valves, so that they should move in opposite directions, 
while giving central admission. With the two-cylinder 


“Caledonian” types having Stephenson valve gear the | 


reversed direction for the valves, to give admission on their 
inside edges, was simply effected by vertical rocking levers. 
Another method was to key the excentrics in exactly the 
reverse of the usual position. If this were done with the 
valve crank of the Walschaerts gear, it would remain 
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: , C ) as one piece 
| on either side of a massive guide bracket. The motion 
| imparted to the end of the transverse rocking lever, whose 
fulerum bearing is bolted outside the frame, is transmitted 
to the inside valves by links to similar valve-spindle 
| slides ‘inside, the direction of the inside valves being, of 
| course, opposite to that of the outside valves—see Fic, 9 
| The same effect is obtained in a different manner ls 
| engines of ‘La Meuse” type. Here the mechanism is of 
|normal disposition, and the reversed direction of the 
| valves is realised by driving the inside valves through 
| vertical rocking levers of an ordinary form which, if the 
| outside valves were driven from them, would give outside 
| admission in that group. Inside admission being thus 
| attained for the inside valves, the reversed direction for 
| the outer valves is simply effected by prolonging the 
inside valve spindles through their front covers, and con. 
| necting these spindles, through double links, to transverse 
rocking levers, fulcrumed outside the frame plates, while the 
| outer ends of these levers actuate the front extensions of the 
| outside valve spindles through single links. 
| It will be noted that this was the arrangement adopted 
| by Mr. Webb for his four-cylinder compounds, and now 


| employed for the four-cylinder compounds of the Hun. 
| garian State Railways. 
| means in daily use. 


There are, of course, other 
In the same Exhibition are shown 
Austrian four-cylinder compounds, having flat slide valyes 
throughout, wherein a reversal of direction is obligatory 
for the inside slide valves, and is effected by connecting 
the outside valve spindle by links to the top of a vertical 
fulcrum lever, the lower extremity of which, connected 
by links to the inside valve spindle, must necessarily travel 
in an opposite direction. In other cases (notably the 
“ Adriatic ”) double-ended valves are used in one group 
with the same result, and in yet others (Bavaria) outside 
admission is accepted for the outside (low-pressure) 
cylinders, instead of employing any reversing device. 
The important condition in all new compound types 
was to abolish intercepting valves. Asin the “ P.M.” 
locomotives, very long cut-offs have been adopted for thie 
high-pressure valves. In this case they give up to 90 per 
cent. of the stroke—as practised for many years past in 
Austria. Added to this advantage for prompt starting ii 
all positions of the cranks, there is in the Belgian coi 
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Belgian engines 19 and 19a. The lead lever is, in fact, 
pivoted in the lug or lowest extremity of the slide— 
‘ radius-rod slide—and its upper extremity is connected to 
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Fig. 4—TYPES OF BELGIAN LOCOMOTIVES 


without effect upon the lead. In consequence, the radius 
rod, as also the connection with the valve spindle, must, 


the radius rod, the pin connection reciprocating in the 
slotted opening in the slide. This lower slide is con- 


88 lb. pressure into the low-pressure valve chests so long 
as the pressure therein does not reach that figure—but 
beyond that, admission ceases. This is accomplished 
simply by a valve with differential pistons placed in the 
smoke-box. Its automatic action can be checked at any 
time by means of a lever under the driver’s hand. The 
economical utilisation of the steam with only one set of 
valve gears, and with the valves of the high-pressure and 
low-pressure cylinders set for a practically simultaneous 
admission of the steam, has been studied by the adoption 
of a high ratio between the high-pressure and low-pressure 
volumes, this amounting to 2°91, which closely approaches 
the ratio of 8 so long recommended by Goelsdorf. A 
very slightly longer cut-off is allowed to the low- 
pressure cylinders, and corresponds to a constant lead 
of from 2 to 3 per cent. only. With such ruling condi- 
| tions an intercepting valve for exhausting the high- 
pressure group to the chimney becomes as superfluous as 
two sets of valve gears. The credit of formulating the 
conditions for such advanced practice and on such a 
scale, is due to M. Bertrand, chief director of the motive 
power department; and to M. Flamme, chief mechanical 
| engineer, for the details of their application, which involve 
'so many new devices, especially in the Class 19 
arrangements. The new engines represent, in reality, 
only a point of departure for yet others to follow. 
For instance, the Class 19a engine is also to be built with 
| wheels of larger diameter, equal to those of Class 19 and 
“Ta Meuse” types. The Class 19a, as it stands, was 
also built with the simplified form of Cockerill receiver- 
superheater for the high-pressure exhaust. The large 
engines of Central European type, Class 19, were fitted 
with Cockerill receiver-superheaters only. Others of 
Class 19, already at work, have no superheater at all. 
The engine, of which our two-page supplement and I'ig. 
carry their. own description is a “ La Meuse” type, four- 
cylinder single expansion engine, built by the Societé 
Anonyme des Ateliers de Construction de la Meuse, of 
Liége. Ita perfectly balanced machine, all the recipro- 
cating parts having the same dimensions. The exclusive 
use of rods of flat section is very notable. All side rod 


in addition, be reversed in their respective positions upon | nected to the valve spindle slide through the intermediary | ends have adjustable brasses, as is the rule on the 
of a short link on the end of a traversing rocking lever, Continent for all rods, and even, at times, for the valve 


the lead lever: 
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when, as was shown in the view page 207 
(September 1st, 1905), the valve crank-rod has adjustable 
isses. Marine-type ends are adopted for the main rod 
, ends and ordinary box ends for the coupling-rods, 


motion, 


big en sii 7 
except on the driving pins, where a forked end closed 


1 block in the form used, as for some main 
rod big ends on the London and North-Western Railway. 

The “La Meuse” engines have, like all other Belgian 
using superheated steam, or otherwise of great 
ower, steam réversing gear, as fully shown in the 
drawings. This is placed on the left-hand or driving side, 
as has been the rule in all recent engines with unusually 
large boilers, which, with the low cabs obligatory to clear the 
vding gauge, are becoming yearly a greater obstructic n 
for the look-out. The bogie wheels in all Belgian express 
engines are braked from direct-acting air cylinders. In 
the boiler steam dome, and not completely shown in the 
drawing, there are a couple of crane-neck pipes admitting 
dry steam to the dome above the bafile-plate. One pipe 
shown is extended backwards to the fire-box. The safety 
yalyes are now doubled in number—four altogether— 
and are of the Klotz-Wilson type, as applied to all 
Belgian locomotives for many years past. The long 
whistles have a very agreeable note, and are, by 
regulation, sounded continuously when a train enters a 
station. 

In the rolling gear of the Belgian locomotives it may 
be recalled that, before the advent of the Scotch model, 
Belgian designers had a tendency to build locomotives of 
great resilience—the springs being connected longi- 
tudinally and transversely to a remarkable extent. 
Whether it is a fact or not that the imported types, 
designed for splendid tracks, were found too unyielding 
for Belgian roads, it is certain that the new four-cylinder 
engines now indicate that, after ten years’ experience, 
there is a strong return. to former practice, all driving 
springs of six-coupled engines being connected longi- 
tudinally. Flexibility of the insistent points is further 
yisitle in a new type of bogie applied to all the four- | 
cylinder engines—even to the French type “ Atlantic” 
engine. This truck is of the swing type, with a pivot- 
bearing of hemispherical form seated in a cradle swung 
upon short links, the points of their upper suspension 
being much closer together than the points supporting 
the cradle, and with the purpose of giving a quicker 
action by gravity, there being in this case no lateral 
control spring. Side rolling, or turning about the longi- 
tudinal axis of the engine, is flexibly controlled by bogie 
side rests of telescopic form, in which are compressed 
volute springs. These rests radiate in grooved seatings, 
that check radial movements of the truck within given 
limits, while vertical movements around the longitudinal 
axis are limited by the side rests when completely 
* telescoped.” To prevent the pivot from unseating when 
engine and truck are to be lifted together (after a derail- 
ment, &e. &e.), a safety pin is passed through the pivot 
in a longitudinal direction, which permits, however, of 
slight movements of the truck in oscillating about its 
transverse axis. The whole arrangement allows, there- 
fore, of the displacements desirable in engines of long 
rigid wheel base. In engines of short rigid wheel base, 
having considerable end overhang, productive of side 
lash, a more rigid action is necessary; consequently, in 
the ‘ French” type 4-4-2 engines, the side rests have no 
vertical springs. All engines of the Caledonian model 
(Classes 15, 18, and 35) are fitted, as before, with bogies 
of English type, and with the traversing pin usual to 
French bogie trucks. 

For further details reference is made to the accom- 
panying illustrations. 

All new four-cylinder engines having or to have wheels 
of 1°98 m. diameter (78in.) are intended for the fastest 
express trains running up to 72 miles per hour with trains 
of 350 tons on level lines, or lines of medium gradients, 
as 1 in 200. The accompanying diagram—Fig. 5— 
shows the speeds and temperature, as also the gradier ts 
of the line, recorded during a trial run with the * Meuse” 
single-expansion locomotive No. 3303 using superheated 
steam. ‘he excessive temperature variations were due 
in part to the inexperience of the engineman with super- 
heaters. A study of the diagram will show how power- 
fully the superheat prevents a drop in speed upon rising 
gradients, which of itself would justify some extra cost of 
luaintenance. if such there was. The “ Meuse” engine 
No. 3303 is a particularly heavy machine—one of the 
heaviest express engines in Europe, as it weighs 82 tons 
loaded. 

The comparative dimensions of the two types under- 
mentioned are as follows :— 

Dimensions of Locomotives Exhilited at Milan. 
% Class 19a, 


with ¢ 


engines 


loé 





‘** La Meuse, 





No. 3303. (Cockerill). 
Cylinders 
High-pressure 17 hin. 14,;in. 
low-pressure ie 24hin. 
Piston stroke Bok oa 24in. 
Ratio of volumes... 
Boiler working pressure 205-8 Ib. 
: Driving-wheels, diameter 78in. 70Zin, 


Theoretical tractive _ effort 


(pe ™) 25,C00 Ib, 17,200 1b. 





\dhesion weight .. 52 tons 54 tons 
Water-heating surfaces 
Fire-box 181-5 sq. ft. 197-5 sq. ft.* 
Tubes 1490-5 sq. ft. 1696 sq. ft. 
J. ore sq. ft. 
Steam-heated surfaces ... +2 sq. ft. 
Grate area 32-4 sq. ft. 





Weights 
Empty (approx.)...... 
Fully loaded (approx. )- 
* Deepened fire-bi x, 
* La Meuse” engine No. 8302, without superheater, is 


two tons less in weight than the engine 3303 with super- 


68 tons 
74 tons 


76 tons 
82 tons 


heater. Its water-heating surfaces are :—Fire - box, 
177 square feet; tubes, 1817 square feet; total, 
1994 square feet. Its tractive effort is 21,758lb. Both 





engines are tested for a working pressure of 227°8 1b. as 


with the compounds, although their safety valves are at 
present set at 205°8lb. With the maximum pressure 
noted the calculated tractive effort is about 8001b. more 
than that given in the comparative list. 





ON THE SECTION OF WEIRS. 
3y W. G. Buicn, M. Inst. C.E. 
No. II.* 

Tue graphical method of ascertaining the distribution 
of pressure, which was discussed in the preceding article, 
is shown in Figs. 5, 6, and 7. Two semicircles are struck 
on the base, with centres at the two-third divisions, and 


‘ , b ; ree 
with radius of |. From ¢, the point of incidence of It, the 
0 


line eg is drawn to g, the intersection of the semicircles. 
Again, from the point g a line gn is set off at right 
angles to eg, cutting the base or its continuation at the 
point . This point is the antipole of e, or the neutral 
point at which the pressure is nil in either sense. 

Below the profile another projection of the base is 
made. Irom g a perpendicular is let fall cutting the new 
base line in g', and its continuation gh is made equal to 
i or to the mean pressure. 

: a° = ; £3 
then let fall from n cutting the base in n, and nik is 
joined and continued till it meets the perpendicular from 
the toe of the base, another line being drawn similarly from 
the heel of the base. The hatched trapezium thus enclosed 
represents the distribution of pressure. Thus, in Fig. 5 
and Fig. 4, N! seales 2000 nearly. To reduce this to tons, 
it has to be multiplied by 25ft., the common depth of the 


Another perpendicular is 
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tons. 


a eas aC N! “s 
In Fig. 5 the centre line y h is made equal to » 4°7 
D 


at any scale, and nk joined and continued to the toe 
boundary. 

Then the hatched trapezium enclosed between the 
verticals at the toe and heel of the base, the projected 


, 
base itself, and the inclined line nh represents the area 
of pressure on the base, the intensity at each point being 
measured by the vertical ordinate at that point, the 
maximum pressure at the heel measuring nine tons. 

In Fig. 6, the distribution of pressure of the base due 
to the incidence of R, first, at the toe; secondly, at the 
two-thirds point ; and thirdly, at the centre, is illustrated. 
In the first case it will be seen that the neutral point n, 
falls at the first third point. Thus two-thirds of the base 
is in compression, and one-third in tension, the maximum 
in either case being clearly proportionate to the relative 
distance of the neutral point from the toe and heel of the 
base, the compression at the tce being four times, while 
the tension at the heel is twice the mean pressure, or 
= b . 

In the second case R intersects at the two-thirds point, 
and the consequent position of 7 is exactly at the heel. 
The whole base is then in compression, and the maximum 
double the mean. 

In the third case, the line g n will be at right angles to fg, 
which is vertizal, and will consequently be horizontal. The 
position of is then indefinite ; the area of pressure thus 


a , N 
hecomes a rectangle with a uniform pressure of b° 


In Fig. 7 an intermediate case similar to Fig. 5, but 
more accentuated, is exemplified. 

The hydrostatic conditions affecting overfall weirs 
differ materially from those which govern the design of 
dams for retaining water. The water passing over the 
crest of a weir accumulates on the lower side, every rise 
and fall in the head water causing a corresponding varia- 
tion of head in the tail water, but in a different ratio of 
increase or decrease. The velocity of the film of water 
passing over the crest of a weir is much in excess of that 
of an ordinary channel, river, or canal, consequently the 
tail water must rise and fall at a more rapid rate than 
the head water. This variation corresponds with the ratio 
in the respective velocities of the water of the film and 
of the escape channel. 

The varying pressure to which a weir is subjected may 
be stated as below. 

As the impounded water at the back of the weir fills 
up the reservoir to crest level, the pressure exerted on the 
wall is similar to that in the case of adam, the opposing 





* No. I. appeared August 17th, 








forces being (1) the overturning moment of the weight 
of water acting normal to the back slope about the 
base of the wall; (2) the moment of the weight of the 
wall about its outer toe or any other point in the base 
we may think fit to prescribe. 

As soon as a film of water passes over the crest of the 
weir new factors come into play; these may be 
enumerated in addition as follows:—(3) The weight of 
the film which is supported by the crest of the weir; 
(4) the reverse pressure normal to the face of the wall 
exerted by the tail water, which from zero increases 
in depth at a faster rate than the rise of surface of the 
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upper reach; (5) the loss of weight incurred in that 
portion of the weir wall which lies below the level of the 
tail water, due to flotation. The forces (2), (3),and (4) are 
in favour of the stability of the wall, and (5) militates 
against it. 

The loss of weight due to flotaticn occurs only when 
the base of the wall is exposed to hydrostatic pressure, 
which is the case when the weir wall is founded on a 
pervious stratum, as sand. On the other hand, when the 
weir wall and floor are founded on impervious clay or rock 
no loss of weight cccurs from immersion. Thus, in Fig. 8, 








---- 695Tons --—} 





ic 


that portion of the weir wall below the lower level at ¢ is 
surrounded by water on three sides, the rear, the face, 
and the base, and consequently is subject to loss of 
weight. If the base were founded on a stratum impervious 
to water no loss of effective weight would occur. 

The loss of weight (5) is equal to the weight of water 
displaced, the material of the wall being surrounded by 
a denser and heavier medium than that of atmospheric 
air. 

Hence, to find the reduced weight of a submerged body 
we have to deduct from its weight in air the weight of a 
similar mass of water. As we deal in specific gravities, not 
in actual weights in tons or lbs., until the conversion 
into the latter is absolutely required, the reduction in the 
specific gravity of the material immersed is what is 
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taken into consideration, and the specific gravity of 
water being 1, that of the material, minus unity, will 
represent the reduced value of p, viz..p—1. Thus a 
wall which has a value of p of 2} will, when im- 
mersed, have a lowered specific gravity of 2} — 1= 
i.e., from } to }, or in the ratio of 5 to 9. 

The following table is for convenience of reference :— 


1 
When p = 2} p13 ‘= 


1 


i? 


p=2} pl} 


p 
p 
p 
p 
p 


1 
p=2 pil 


1 


=. *85. 


p=1'8p'8 


1 : 
The reduction of " in the effective weight of the 


weir wall considerably impairs its efficiency as a resisting 
force, and under certain conditions, as exemplified in 
Fig. 8, more than counterbalances the external assist- 
ance received by the reverse pressure of the tail water. 
Dams, by which designation walls subject to water 
pressure on one side only are distinguished, are free from 
this statical disability, even if founded on a pervious 
stratum. 
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inaee of 35ft; cd is then the direction of R'. On the 
profile the starting point of the reciprocal to R! is from 
the intersection of R with r'. The point where the line R' 
| cuts the base of the wall indicates the position of the 
| centre of pressure of all the forces engaged. 


For sake of comparison another resultant R? has been 


| drawn on the profile. This indicates the position of the | 


| centre of pressure in the base, were the reverse pressure 
| absent, and the wall in the position of a dam with water 
| on only one side up to crest level. There being no dis- 
| placement to be considered, ae will be the load line in 
| Fig. 8 a, representing the area of the whole wall without 
| any deduction, and ce the closing line will represent R*. 
| This drawn to the base from its proper starting point on 
| the profile—Fig. 8—cuts the base ata point within the 
| intersection of Ri. 

| This conclusively proves that the presence of the back 
| water in this particular case actually reduces the stability 
| of the wall from what it would be if considered as a dam. 
| The incidence of the resultant on the base when the wall 
| is not subjected to upward vertical, but only to horizontal, 
| pressure on both sides, is exemplified by the line R* in 
| Figs. 38, 8, and 8a, which falls still further within the wall 
| base. 

To clear away any misapprehension on the subject 
of the influence of a head of 
water on a wall or work, a few 
further preliminary remarks 
will be necessary. <A wall 
subjected to pressure on 
both sides at unequal heights 
cannot be treated as if equi- 
librium existed below the 
lower level—as is done in 
the case of retaining walls, 
sunk in a foundation trench 
excavated out of the solid 
ground, and only subject to 
pressure from the bank 
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resultant pressure, if the difference of levels is great, 
Thus in the Assuan dam, the effect of 2 m. of water 
down stream with a full head up stream of 33 m 
would be in the proportion of 2° : 83°, or as 8 : 35,937. 
i.e., the modifying effect is quite inappreciable. : 

In Fig. 9 the triangles of water pressure on both sides 
are drawn full, @.e., not reduced to a masonry base 
Supposing the dotted lines to represent a sluice opening 
in the wall, then the pressure on either side is clearly 
equal to the areas of the two hatched trapeziums on 
either side. The half widths of each are equal to the 
middle depths 4 and h' in each case. The pressure on 
one unit length will be dhin one case and dh! in the 
other, the difference of pressure will be d (hk —h!). The 
depth d of the orifice is the same on both sides, but in 
the case of the whole wall side being considered as d, the 
depth will vary, being H on one side, and H! on the other, 
The difference of pressure areas will then be as — is to 
H? . H’ 
6° 6 


1 
and = above the 
vo 


= , and the moments of the opposing forces as 
(as the C.G. of the two triangles are 3 
base. 

On the left side the triangle of horizontal pressure jg 
abe, be being equal to H'. 

Fig. 10 is an example of a weir with water passing 
over the crest. The depth of water over the crest (d) 
is 3ft., and that in the escape channel below the weir (D) 
is taken at 7}ft. As will be seen later, the proportion of 
D:d is frequently from about 2 to 1 to 3 to 1, which is 
sufficiently near for experimental purposes when the 
depths are but low. The water pressure on the reservoir 
side is represented by the trapezium cut off the triangle 
at H, the crest level; the point of application of this 
pressure is the intersection of a line with the back of wall, 
which line is drawn parallel to the base of the triangle 
through the C.G. of the truncated portion, not through the 


C.G. of the whole triangle. 
































Fig. 8 represents the case of a wall subjected to water 
pressure on both sides, and on the base. 

The specific gravity of the wall is taken at 2}. The 
reduced triangles of pressure will have base widths of 

1 

a and H respectively, these bases being normal re- 
spectively to the two sides of the wall. In this case we 
have two values of H, so that the perpendicular height 
cannot well be eliminated as a common factor in the 
graphical process. The forces will then have to be 
represented in the diagrams by areas, not by the half widths 
of the triangles and trapeziums. 


The wal] is submerged below the level H', and con- | 


sequently has different specific gravities for the upper and 
lower portions in which it is divided by this line. That 
of the upper being considered as unity, the area of the 
lower reduced to the same base will have to be multiplied 
by the fraction 3, vide ante. 

The area of the upper part is 50 square feet, that of the 
lower 128 square feet, which latter multiplied by 3 will be 
reduced in value to 71 square feet. The areas of the two 
opposing triangles of water-pressure are 90 and 35 square 
feet respectively. The graphical procedure will now be 
briefly described. In Fig. 8 the force triangle abc is 


first drawn, by which R is obtained. Adopting the pointc | 


as origin, the funicular polygon 86 is then projected, 
from which the direction of the C.G. of the whole wall is 
obtained. This vertical line projected on the profile— 
Fig. 8—intersects the right external force acting through 
the C.G. of its triangle of pressure. 

This intersection is the starting point of the resultant 
R drawn parallel to its reciprocal in Fig. 8a. The next 
step is to effect the combination of R with the force 71 
acting through the C.G. cf its triangle in a reverse 
direction. 

In Fig. 8 a this force is set out from b, the termination 
of R, in its proper direction and measured equal to its 


Twe Excivecr 


lying above the surface level. In this case the 
| water pressure on either side extends to the base, 
j}and no equilibrium can result on any _ horizontal 
| plane until the levels of H and H! are assimilated. 
| Fig. 9 is provided as an example of the incorrectness of 
| this view regarding the effect of the head of water. 
| Here the triangle of water pressure on the back of the 
| wall is supposed to lie between H and H', the portions 
| as balancing each other, and this pressure r is combined 
| with Win Fig.9a. The line R thus obtained is then 
| projected on to the profile, Fig. 9. 
This result is clearly totally at variance with the cor- 
' rect solution shown in Fig. 8, and would only apply toa 
| case where solid ground and not water existed on both 
| sides of the wall below the level H'. 
| Thestatement commonly made, that a work is subjected 
| to a head of so many feet of water, can convey no idea 
| of the total horizontal pressure induced, though it states 

the case with regard to the unbalanced vertical pressure 


| on a horizontal surface, as the floor of the work. The | 
depth of the water on each side of a work, in addition to 


| 


the difference in levels, is required to be known before 
the effect of the unbalanced horizontal pressure on the 
| whole face of the work can be estimated. For instance, 
the pressure on the wall in Fig. 8 is not represented by 
the head (H — H’), or by the triangle of water pressure 
having its base at H', but by the difference in the areas 
of the opposing triangles which have their bases at the 
same level as that of the wall, and their apexes at 
H and H! respectively. 
the opposing forces are represented by the areas of the 
two triangles of pressure multiplied by the distance of 


will vary as the cube of the depth of water on either side, 
or as H’, : H’. 





a dam or weir has in modifying the direction of the 


| below H, on either side being omitted from consideration | 


The overturning moments of | 
their respective C.G.’s from the base, 7.¢., the moments | 


‘rom this we see the small effect the water lying below | 
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The water of the lower channel is assumed to be at half 
the height of the weir, and due credit is given to the 
weight of the film resting on the crest. The process of 
drawing the resultant line of pressure across the base line 
of the wall is similar to that already described for 
Fig. 8. The base of the wall has been made 12ft., w¢., 
H! 2 

—— et | pee 
VP 3 


And the resultant R' intersects it out- 


side the ; limit. R?is the resultant on the hypothesis 


often adopted that H' is the depth of water up stream 
and that there is no tail water; this second re- 
sultant falls within the middle third of the base. This 
diagram is a further proof that the presence of the 


tail water at a depth of “ has a weakening effect on the 


stability of the wall when subject to flotation, and that a 


| base width of Hi 


suitable for a dam is insufficient for a 


N 
weir under these conditions and of similar profile. 
The resultant R’ in Fig. 10 and 10a is that when no 
loss of weight due to flotation occurs. It is evident that 
| owing to the fore batter very little assistance is derived 
| from the tail water, the incidence of R? and R* being 
|almost identical. This shows that a more equilateral 
| angled profile would be clearly more suitable than a 
| vertically backed one, as in the illustration. 








TuE results of a series of tests of the physical character 
| of Australian timbers have been issued by the Government of 
| Western Australia. They show that- the timbers of Western 
Australia are among the world’s greatest hard woods. Of twenty- 
one Australian timbers the eight strongest include six from 
Western Australia. 
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THE FISHGUARD AND ROSSLARE ROUTE TO IRELAND 























Fig. 9-PROMENADE ON 





THE AWNING DECK 








OPENING OF A NEW ROUTE TO IRELAND. 
No, 11," 

THREE new steamers have been provided for the new 
service between Fishguard and Rosslare, and these are 
appropriately named St. George, St. David, and St. 
Patrick. The first-named has been built by Cammell, 
Laird and Co., of Birkenhead, and the other two by John 
Brown and Co., of Clydebank. They have been con- 
structed under the guidance of Mr. C. T. Ramsey, con- 
sulting naval architect and engineer, of Liverpool, and are 
intended to cross at a speed of 22} knots, and to make 
the journey from port to port in under three hours. 

We are indebted to Mr. J. Dunster, the Great Western 
marine superintendent, for the following details of the 
boats, which have all been built to the same specification. 
On the boat deck, which is 170ft. long, is placed the 
captain’s room and chart-house, with the navigating 
bridge above. Six of the lifeboats are stowed on this 
deck. There are also skylights to the first-class saloon, 
the smoking-room, and to the engineers’ rooms. The 
remaining area is for a promenade for first-class passen- 
gers. On the awning deck are the first-class drawing- 
room, smoking-room, bar, and some special state rooms. 
It forms an admirable promenade for first and third-class 
passengers, as seen in Fig.9. There is also some accom- 
modation for the seamen in the forecastle. On the main 
deck are the first-class dining saloon, Fig. 11, where ninety 
persons can dine at one time, ladies’ drawing-room, first- 
class state rooms, baths, and lavatories, whilst aft are the 
third-class general saloon, Fig. 10, ladies’ retiring room, bar, 
lavatories, galley, and pantry. The first-class galley, 
pantry, &c., are forward. On the lower deck there are 
the first-class ladies’ saloon—sleeping twelve—more first 
and third-class sleeping accommodation, and room for 
the crew forward and aft. The drawing-room is 50ft. 
long, 21ft. broad, and has a height of 9ft. It is hand- 
somely painted and decorated and laid out, as are all the 
public rooms, on lines suitable for a short passage. The 
smoking-room is designed with a freedom from stiffness, 
small tables and chairs being placedabout theroom. The 
dining saloon is 40ft. long and the full width of the ship. 
As has already been said, there is dining accommodation for 
ninety first-class passengers. In the state rooms there are 
berths for 150 first-class passengers, and, with the accom- 
modation for sleepmg in the dining and retiring rooms, 
for a total of 210., One important departure in these new 
boats is the provision of a refrigerating room; and a very 
desirable feature having regard to the transit of agri- 
cultural produce from Ireland. It is cooled by the car- 
bonic anhydride system. In Fig. 12 is illustrated the St. 





* No. I. appeared August 31st. 


Fig. FIRST-CLASS DINING SALOON 





Tig 10—THIRD-CLASS SALOON 














David on her trial trip, and in Fig. 22 she is seen coming 
alongside at Fishguard. 

The boats are driven by three sets of Parsons’ turbines. 
The high-pressure turbine in on the centre shaft, and one 
combined low-pressure and astern turbine on each of the 
wing shafts. The propellers are of manganese bronze, 
and the propeller shafting is of steel. The condensers are 
built of steel plates with brass ends and doors. Solid- 
drawn brass tubes have been used for the cooling sur- 
faces. Two large centrifugal circulating pumps have 
been provided for supplying cooling water to the con- 
densers, and these are so arranged that either of the 
pumps may supply one or both of the condensers. For 
readily maintaining the high vacuum essential for the 
economical working of the turbines two wet and two dry 
air pumps of G. and J. Weir’s make have been supplied 











Fig. 12—S.S. ST. DAVID 


2 candle-power, and so give the passenger a low light. 
The steering gear is on the main deck, and is mounted on 
a steam tiller and fitted with telemotor gear from the 
wheel-house on the navigating bridge. 

It will be remembered that, in our last article, we said 
that the subject divided itself naturally into five parts. 
We have now dealt with three of these, and come to the 
fourth stage—the reconstruction of the harbour at Ross- 
lare. It may be remarked in starting that even when 
compared with the work at Fishguard, what has been 
done at Rosslare reflects the highest credit on all con- 

| cerned in the undertaking. There were physical difii- 
culties innumerable at Fishguard, and the construction 
| of the breakwater appeared at one time a hopeless task ; 
but at Rosslare, in the reconstruction and extension of 
the pier, it was a fight with Nature. The work had to 
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Fig. 13—THE ROSSLARE 


for use with the centrifugal circulating pumps. There 
are eight boilers—four in each boiler-room—for which 
Howden’s system of forced draught is employed. Two 
funnels are provided, which are 75ft. high above the level 
of the fire-bars. 

The boats are of the following dimensions :—Length 
between perpendiculars, 350ft.; breadth of beam, 41ft.; 
depth moulded to the main deck, 17ft. 8in.; and to the 
awning deck, 25ft. llin. They have each nine water- 
tight bulkheads. Electric winches have been provided 
and two pole masts fitted with derricks whereby the 
cargo is loaded and discharged. These are capable of lifting 
one ton at a speed of 60ft. per minute. Two sets of | 
engines and dynamos capable of developing 150 kilowatts 
have been provided for electric light and power. Each 
state room has an 8 candle-power lamp which, by turning 
a switch from “ full” to “ glow,” will reduce the light to ' 


AND WATERFORD LINE 


be carried out in what is practically the open sea, and 
there were possibilities unknown as to what might happen 
owing to the sand silting up. There was a great liability 
of this occurring, as on the east side of the harbour 
there are two sandbanks—Holden’s Bed and Long 
Bank—which run for a considerable distance to the 
north. Under certain conditions of wind and tide the 
sand is in a state of motion. Consequently special 
features have had to be introduced to prevent this 
giving trouble. Some of these features have been in 
existence since the harbour was originally constructed 
many years ago, and care has had to be exercised that in 
its reconstruction nothing was disturbed that would 
affect any of those precautions that had been taken to 
cope successfully with the conditions to be found at 
Rosslare. 

In the same way that Fishguard has for years been 
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Fig. 14—-THE SUIR BRIDGE 




















Fig. 15- ROSSLARE PIER WORKS Fig. 16-ROSSLARE HARBOUR DURING RECONSTRUCTION 























Fig. 17—FILLING UP PIER AT ROSSLARE Fig. 18—-REBUILDING ROSSLARE SEA WALL 

















Fig. i9-THE BARROW BRIDGE 
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regarded as @ possible port on the English side, so has 
Rosslare on the Irish. The idea in Brunel's day was to 
10 to Wexford, but that harbour was unsuitable owing 
5 a shifting sand-bar across the entrance. A harbour 
was, therefore, constructed at Rosslare, and a line built 
from Wexford South Station, 9} miles distant. This line 
subsequently passed into the hands of the Fishguard and 
Rosslare Railways and Harbours Company, and is 
worked by the Great Southern and Western Railway, 
and the trains run into the D.W. and W. station at Wex- 
ford North. 

The original harbour was only 1600ft. long, and con- 












In Fig. 21 is given a plan of the harbour at Rosslare as | station, which contains twenty working and four spare 
completed. The extreme end of the pier is devoted to | levers, and the other at Ballygeary, containing twelve 
passenger traffic. The passenger platform is about 500ft. | working and four spare levers. An engine shed capable 
in length, of which about 400ft. is covered by an| of accommodating four engines is provided, and space has 
umbrella roofing. The usual station buildings have been | been reserved for extending this to twice its present size. 
provided, and passengers step from the train across the | An engine turntable, 57ft. in diameter, has been laid 
platform to the steamer and vice versd. Two carriage | down, also plant for making coal gas. From the sea wall 
sidings are provided between the passenger platform and | on the reclaimed land a path has been provided on the 
the east wall, one of which is for running the engine | side of the viaduct nearest the sea, and at the end of the 


round its train. 


For goods traffic a platform 372ft. long | viaduct there are steps up to a path outside the parapet 


and 26ft. wide is provided, with a siding on each side. | wall to the lighthouse at the end of the pier. 


There are five electric travelling cranes working on the | 





The resident engineer in charge of the work at 
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‘Fig. 20-GRADIENTS AND CURVES 


sisted of a viaduct 1050ft. long, leading from the shore 
;, a north-easterly direction to a concrete pier 500ft. 
long, which is bent round in two cants in a north- 
westerly direction. The viaduct was constructed partly 
of iron spans resting on concrete on piers, and partly of 
timber. It is this open viaduct that has prevented the 
harbour from silting up, as the tidal currents between 
the pier and the shore get a free passage through the 
viaduct, and the direction of the solid portion of the pier 
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crane roads between the passenger and goods platforms 
and the quay wall. These cranes have a capacity of 
30 cwt. and a radius of 35ft., so that luggage, mails, and 
cargo can be lifted from a steamer on to the platforms. 
Two lines of way are provided from Ballygeary Junction 
on to the harbour; that on the right when facing the end 
of the pier is the passenger line, and the other is the 
goods line. Space has been reserved for a 20-ton 
stationary crane. 
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Fig. 21-PLAN OF ROSSLARE HARBOUR 


is such as to guide the ebb along its inner face and 
through the open viaduct, and so prevent any tendency 
to silt. The viaduct was single throughout, the portion 
in iron being 580it. in length, the iron spans each 4Oft. 
long. 

The existing accommodation was considered inadequate 
for the traffic to be anticipated from the new service, and 
so the Great Western and Great Southern and Western | 
Railways decided to reconstruct, widen, and lengthen the 
pier. A new double-line viaduct has been built of steel 
girders carried on cylinders. The latter have been placed 
further apart than the old piers, so as to give a freer 
passage for the ebb and flow of the tide, and the girders 
are 80ft. in length, instead of 40ft. The pier has been 
extended for 1000ft. in a north-westerly direction, and is 
1500ft. in length instead of 500ft. Powerful sea walls 
have been built on the east and west sides, and an end 
wall on the north. The quay wall is 12ft. above high 
water. The space between the sea walls has been filled 
with sand aol shingle, there being equal to 97,000 cubic 
yards of filling used. The east wall—that further from 
the shore—and the north end wall have been carried 
upwards as a protection from the sea, and the top of the 
parapet is 30ft. above high water. There is a 6ft. rise 
and fall of spring tides, and 4ft. at neaps at Rosslare. 
The walls have been constructed of concrete blocks, each 
20 tons in weight. These were made in the stoneyardon 
the shore. 

In Fig. 16 will be seen a view of the harbour during | 
reconstruction. In the foreground are the concrete 
blocks in the stone yard. The ground between the 
blocks and the sea has been reclaimed, and a sea wall, | 
° right angles to the viaduct, is shown under construc- | 
ion. 
engraving, is part of the old single-line structure. In 
Fig. 15 is a view of the work in progress looking — 
n Fig. 





the land. The sea walls are above high water. 


18 is a view of the building of the end wall, whilst in 
Fig. 17 is seen the filling up of the space between the sea 
walls by means of a suction dredger delivering its 
contents, 





As at Fishguard, the cattle are dealt with out of the 
sight of passengers. There is a cattle gallery under the 
platform, as at Fishguard. Cattle trains, on arrival, are 
turned at Ballygeary signal-box on to the cattle platform 
lines, which, together with the cattle platform, have been 
laid on reclaimed land. The cattle, after inspection by 
the veterinary department, pass by a subway under the 
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Rosslare is Mr. A. D. Delap, and the contract was let 
to Messrs. Brand and Sons, of Glasgow. 

Turning now to the fifth and last portion of this vast 
undertaking, we come to notice the new line from 
Rosslare to Waterford. The new line from Rosslare to 
Waterford is shown in Fig. 18. It commences with a 
junction with the Wexford line at Rosslare Junction, 
three miles from the end of Rosslare Pier. At Assalay 
Junction (Killinick Station), three miles further on, a line 
comes in from Wexford, which is 2} miles in length, and 
which has been constructed to allow for a through service 
between Waterford and Wexford. The new line extends 
from Rosslare Junction to Abbey Junction, Waterford, 
and is 34 miles in length. There are six stations on the 
line, which is single throughout, but sufficient land has 
been purchased for eventual doubling, and all over- 
bridges have been constructed for two pairs of rails. 
The line is operated by the electrical tablet system, with 
crossing places at each station. Apparatus has been 
provided for exchanging the tablets whilst running at 
high speed, so that there will be no necessity for the 
boat expresses to reduce speed to drop or take up a 
tablet. 

The line is laid with rails 45ft. in length, and weighing 
87]lb. per yard. They are carried in chairs weighing 501b 
that are fastened to the sleepers with two fang bolts. 
There are seventeen sleepers to each rail length. Al) the 
bridges are made of conerete as regards abutments and 
wings, but the arches are turned in brick and cement. 

There is one tunnel on the line, which is where it 
crosses the Barrow and enters Co. Kilkenny. This is 
200 yards in length, has concrete sides and a brick arch. 
There is also one cutting 50ft. deep and half a mile in 
length. In Fig. 20 is given a table of gradients and 
curves of the line through from Rosslare to Mallow, the 
junction for Cork, and 21 miles distant from the latter 
place. If the map in Fig. 13 be referred to, it will be 
be seen that whilst the city of Waterford is on the south 
side of the river Suir, all but one of the four railways 
entering Waterfotd do so on the north side. The line 
from Mallow and Cork comes into the south station, but 
the three entering the north station are those from 
Limerick and the West; Kilkenny, Maryborough, and 
Dublin, and the D.W. and W. from Wexford and the 
East. It therefore followed that Cork passengers had to 
change stations also to cross the Suir by a toll-bridge, and 
the desirable continuity of journey could not be accom- 
plished. It is, no doubt, unfortunate for the citizens of 
Waterford that their principal railway accommodation is 
on the north side of the river, and that their only means 
of access thereto, except by a ferry, is by one bridge, for 
crossing which they have to pay toll, and are also liable 
to delays from the draw being open. On the other 
hand, the railway accommodation is not so confined as it 
would have been in the city proper, and such a fine 
station as that which has been provided would not have 
been possible. Some of the discomforts, too, will be 
removed when the bridge over the river has been rebuilt 
and the tolls abolished, which, we understand, the city 
authorities propose shortly to carry out. 
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Fig. 22—THE §&.S. ST. DAVID AND FiSHGUARD QUAY 


The land -end of the viaduct, as seen in Tn | 


The difficulty as to passengers to and from. Mallow and 
Cork could only be met by bringing the Mallow line into 
the north station, and to do this necessitated the bridging 
of the Suir on the west side of Waterford. 

This has now been achieved, and forms part of the 
Fishguard-Rosslare scheme, as it enables through coaches 


running ‘ines and along a gaugway on the shore side of 
the viaduct, at the end of which they pass down an 
incline to the cattle gallery. The cattle gallery is 3ft. 
above high water. The original pier has been retained, 
| and will be used for coasting steamers and lighters. 

| There are two signal-boxes at Rosslare, one at the 
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to be run between Rosslare Harbour and Mallow, Cork, 
Queenstown, and Killarney. A great boon, if it may not 
even be described as a national boon, has thus’ been 
brought about. The disadvantage through travellers 
suffered from have been removed, and one peculiar draw- 
back associated with Irish railways has been eliminated 
so far as Waterford is concerned, which is the number 
of separate stations in the same city. 
termini, Belfast three, Londonderry four, Cork five, and 
Waterford had three at one period, but now has only 
two, the other being that of the little Waterford and 
Trammore Railway. As regards Cork, it may here be 
remarked that indirectly associated with this scheme is 
the proposal, sanctioned this year, for bridging the Lee, 
which will further add to the utility of this new service, 
and allow for a vast improvement to be made in the 
terminal and through railway accommodation in the city 
of Cork. 

In order to reach Waterford it was necessary for the 
Barrow to be bridged where the line passes from Co. Wex- 
ford into Co. Kilkenny. So that there is one big bridge 
over the Barrow on the Rosslare- Waterford line, and one, 
over the Suir, on the diversion of the Mallow- Waterford 
line. These are both over wide stretches of water, each of 
which is also navigable, and these two bridges form some 
of the many important engineering features of the new 
scheme. 

The contractors for the road were McAlpine and Sons, 
of Glasgow; whilst Sir William Arrol and Co. were the 
contractors for the bridges. 

An engraving of the Barrow bridge is given in Fig. 19, 
and of the Suir Bridge in Fig. 14. The former is a swing 
bridge, and the latter is of the Scherzer roller lift type— 
the second of the type in Great Britain. 








H.M. BATTLESHIP LORD NELSON. 


H.M. Barriesaie Lord Nelson, which is the heaviest 
war vessel Palmer’s Shipbuilding and Iron Company, 
Limited, of Jarrow, has yet constructed for the British 
Navy—and the company has a notable record in this 
connection, both as regards battleships, cruisers, and 
torpedo destroyers—was launched with entire success at 
4 o'clock in the afternoon of the 4th inst. 

While the vessel is in every essential a sister ship to the 
Agamemnon, which was floated on June 23rd from 
Beardmore’s Naval Construction Works on the Clyde, and 
described at some length in our impression following that 
date—and therefore does not call for more than a brief 
description—there are associations with the place of its 
construction and features connected with the methods 
employed which may bear a little enlarging upon, and 
account for the undoubted enthusiasm with which the 
launch of the Lord Nelson was signalised. 

More than half a century has passed away since the 
Palmer firm first built a war vessel for the Admiralty, 
and since then many changes have been made in naval 


architecture and the development of fighting power at } 


sea, the Palmer firm from the first taking a foremost 
share—amongst private builders at least—in this most 
vital national work. The Lord Nelson is a remarkable 
contrast to the Terror, the first war vessel built at 
Palmer’s yard, in 1854, when the Crimean war created a 
demand for armour-plated ships. The Terror was 
described as a floating battery, intended for the destruc- 
tion of the forts at Cronstadt, and the fact that she was 
built, armour-plated, and launched in the short space of 
three months was largely due to the inventive genius of 
Sir Charles M. Palmer. She was flat-bottomed, had 
three decks, and twenty guns of the largest calibre then 
in existence. She had a displacement of 2000 tons, 
and was propelled by an engine of 800 horse-power, 
whereas the Lo:d Nelson has a horse-power of 16,750 
and will displace 16,500 tons. These figures of them- 
selves epitomise the advancement of naval construc- 
tion in fifty years. Between 1854 and 1872 two 
vessels only were produced for the Admiralty by 
Palmers—the ironclad frigate Defence and the troop- 
ship Jumna. But about the year last mamed the 
firms were very busily engaged with Admiralty work, 
four battleships altogether being turned out about 
this period, viz., the Cerberus, Gordon, Swiftsure, and 
Triumph. Palmers did not build any more battleships 
for twenty years, but in that long interval they were 
engaged on cruisers and other vessels for the defence of 
the Empire. In 1893 they completed two very important 
orders for the Admiralty, viz., the battleships Resolution 
and Revenge, each of 14,150 tons displacement and 
13,000 indicated horse-power. The last battleship, prior 
to the Lord Nelson, to be constructed at this yard was 
the Russell, of 14,000 tons displacement and 18,000 
indicated horse-power, this being the first battleship to 
be launched in the reign of King Edward VII. 
Russell, with the Resolution and Revenge, are amongst 
the largest fighting ships afloat. Between 1885 and 1904 
the firm turned out ten cruisers, the largestof which were 
the Orlando and Undaunted, each of 6000 tons displace- 
ment. During eleven years—1893 to 1904—the firm 
produced twenty-five torpedo boai destroyers, ranging 
in speed from 30 knots to 28} knots speed. In naval 
ship production, therefore, Palmers’ record for the half 
century or more they have been, established is quite 
exceptional. They have in that period built sixty-nine 
vessels of war, whose displacement aggregates 139,000 
tons and total indicated horse-power 318,880. Altogether 
—mercantile as well as naval ships—the firm, since the 
start, has constructed approaching 800 vessels, of an 
aggregate tonnage exceeding one and a-half million 
tons. . 

The Lord Nelson, and her sister ship Agamemnon, were 
designed by Sir Philip Watts almost immediately upon 
his appointment to the post of Director of Naval Con- 
struction at the Admiralty ; and were indeed, it 
has been stated, the expression of his accumulated 
conceptions of what was most desirable while at 


Dublin has five | 


Elswick. About the same time, however, he produced 
his general plans for what has since developed into the 
Dreadnought; the character of the armament more than 
any other feature distinguishing the several designs. Of 
this, however, nothing need here be said further than that 
the ten primary guns of 12in. on the Dreadnought are 
matched by the four 12in. and ten 9°2in. guns of the 
Lord Nelson and her sister ships. 

The keel of the Lord Nelson, which is 410ft. in length, 
as against the 490ft. of the Dreadnought, was laid on 
May 18th of last year, and she is to be commissioned in 
the course of 1907. Her beam is 79ft. 6in. as against 
82ft. in the Dreadnought, and her draught 27ft. as 
against 26ft. 6in.; displacement, 16,500 as against 17,900; 
horse-power, 16,750 as against 23,000; speed, 18 knots as 
against 21 knots; and maximum coal capacity, 1800 tons 
as against 2500 tons. The launching weight of the Lord 
Nelson is estimated at about 7000 tons, 1200 tons of 
which is armour in place. Amidships the armour over 
the machinery and other vital parts is 12in. in thickness, 
tapering to 6in. at the bow and din. at the stern. Above 
this, and extending to the upper deck the armour, is 8in. 
thick, while forward and aft are the usual bulkheads, also 
of 8in. armour plating. Within them are placed the 
barbettes, which are mainly of 12in. armour, while the 
gun mountings of the 9*2in. guns are protected by 
armoured barbettes with heavy plating hoods. 

The contract for the armour plating for the Lord 
Nelson was entrusted by the Admiralty to the firm of 
Cammell, Laird and Co., Limited, Sheffield; this em- 
bracing, besides the main side armour, the bulkhead, 
citadel, barbettes, conning tower, «c., the whole weighing 
nearly 8000 tons. The main armour is made on the 
latest system adopted by the leading navies of the world 
—i.e., * K.C.” quality, which is, of course, a great advance 
on the old process of compound plating with which the 
Resolution and Revenge, also built by the Palmer Com- 
pany, were protected, although the older, like the new 





| construct and launch a ship, and they also enter to a 
The | predominant degree into the labour cost of a contract. 
| The device under consideration, designed and supplied by 


| John M. Henderson and Co., of Aberdeen, in conjunction 


system, has the same underlying principle of a hard face 
to break up the projectile, with a tough back to prevent 
fracture. It is worthy of note that the Lord Nelson is 
the 251st ship carrying armour manufactured at the 
Cyclops Works of Cammell, Laird and Co., and that con- 
currently with its manufacture there was also supplied 
the side armour for the Dreadnought. 

The twin sets of propelling engines of the Lord Nelson 
are almost complete in the large erecting shop of the 
Palmer Engine Works. They are of the standard British 
Admiralty type, working on the triple expansion system, 
with four cylinders, the high-pressure cylinders in each 
set being 323in. diameter, the intermediate 53{in., the 
low-pressure 60in., the stroke common to all being 48in 
At 120 revolutions per minute the engines are designed 
to develop their full capacity of 16,750 indicated horse- 
power, and the speed will be 18 knots when the vessel is 
loaded to her mean draught. The working pressure of 
steam in the Babcock and Wilcox boilers—made by the 
Palmer Company itself—is 2751b., while the initial 
pressure as delivered to the engines is 230 Ib. 

Following upon the religious service usual! at the launch- 
ing of British naval ships, the actual work of releasing 
the vessel began, the word of command in each part of 
the responsible process being given by Mr. J. L. Twaddell, 
the able shipyard manager. The knocking away of the 
dog-shores was carried out by methods as simple as they 
were effective, and at three minutes to four o’clock Lady 
Ridley, at a given signal, turned an electric capstan, 
breaking the conventional bottle of wine, and setting 
the huge mass free. The passage down the ways was 
gradual and uniform, and the vessel entered the water 
with the utmost smoothness, in eloquent contrast to the 
movements and din made by the thousands of specta- 
tors and the whistles of the numerous fleet of crowded 
| river steamers. The checking arrangements — four 
| lines of cables with drag weights on shore--were per- 
| fect in their action, and the vessel, whose launching 
weight was 7000 tons, was soon at rest, and alongside the 
shipyard frontage. The whole launch, indeed, was 
without a single hitch, and reflected credit on the Palmer 
officials and workmen. . 

We have already described * the aérial cableway under 
which the Lord Nelson was brought into being, and which 
has proved so important a factor in the transport and 
placing of items in the hull structure. The process of 
constructing the hull of a battleship or large merchant 
vessel is, as is well known, lengthy in time and costly in 
labour in proportion to the work of shaping and preparing 
the great number of structural items in the sheds or work- 
shops. The conveying of these from the shops to their 
destined place in the structure, involving hoisting, 
transport, and fixing in position, are the operations which 
in practice are found to be the main determining factors 
in the shortness or otherwise of the period taken to 











with Palmer’s staff, is found to be comparatively inex- 
pensive, and performs the work more rapidly and cheaply 
than most other systems of crane equipment over building 
berths more and more coming into vogue in this country. 
The cableway is operated electrically. In addition to the 
cableway under which the Lord Nelson was built—which 
is 500ft. in length by 100ft. in width, and having three 
operating cableways and lifting crabs or telphers. The 
second, and larger, cableway which the Palmer Company 
has had erected over the berths adjoining, spans two 
building berths, being 150ft. in width, has a length of 
750ft., and carries cableways for four working electric 
crabs or telphers. 

Sir Charles McLaren, Chairman of the Palmer 
Company, presided over a vast company of guests enter- 
tained in the mould loft of the yard after the launch. 
Loyal and patriotic toasts were submitted by influential 
speakers, and enthusiastically responded to. In propos- 
ing “ Success to the Lord Nelson,” the Chairman made 
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mention of the overhead cableways, the introduction of 
electricity for power purposes as well as for lighting and 
other matters, which showed the Palmer Company wags 
always prepared for any advance in naval architecture 
The Babcock and Wilcox boilers had been made in the 
works, as well as the main engines, and the company was 
putting down plant for manufacturing steam turbine 
engines of the highest speed and power. There was, he 
thought, no respect in which the firm, old established as 
it was, fell behind in the march of progress in marine 
engineering. 








LITERATURE. 


Lecons sur la Production et l’ Utilisation des Gaz Pauvyes 
Par L. Marchis. 4to, pp. 354, with 130 Figures and two 
Plates. Paris: H. Dunod and E. Pinat. N.D. 1906 
Price 12f. . 

Tur author, who is an assistant Professor of Physics jn 

the Faculty of Sciences of the University of Bordeaux, 

has in previous years published several works on subjects 
dealing with the industrial applications of heat, and 
more particularly with gas and oil engines, both for 
stationary use and automobiles and _ refrigerating 
machinery, each of which represents the substance, no 
doubt with considerable additions, of a course of lectures 
delivered in a particular year. In continuation of this 
practice the present volume reproduces the author's 
course for 1905-6, which is essentially devoted to the 
production of fuel gas and its application to the driving 
of large motors, and the utilisation of blast furnace and 
coke oven gases for the same purpose. As might be 
expected from the great activity of inventors and con- 
structors in these fields, and the rapidity with which their 
results are made public in the technical Press and the 
proceedings of societies, no great amount of original 
information is to be found in the work, but what is 
remarkable is the extremely skilful manner in which the 
matter is arranged. This, starting from a general survey 
of the principal types of gas engines, passes on to the 
chemical and physical principles of the production of 
Siemens and water gas, the various forms of mixed or 
poor gas, the methods of determining their composition 
and calorific power, after which the construction and 
working of producers are considered. These subjects are 
treated under the three heads of coke and anthracite 
producers, bituminous coal producers, and by-product 
producers for recovery of nitrogen of the Mond and Duff 
types. Then follow chapters on blast furnace gases and 
their purification from dust, and coke oven gases and 
their purification from tar and other condensible matters. 
The final chapter is a detailed study of the principal types 
of blast furnace gas engines, the four-cycle system being 
represented by the Cockerill Niirnberg and Deutz forms, 
and the two-cycle by the Oechelhauser and Kérting 
engines, the whole being abundantly illustrated by 
diagrammatic sections illustrating the working principles 
and more detailed figures of important parts, such as 
valve motions, regulators, and ignition arrangements. 
Incidentally much excellent tabular matter as to the 
composition and calorific value of different fuels has 
been included, and the method of conducting and reducing 
observations with the Mahler calorimeter is very fully 
described. Taken as a whole the volume isa valuable 
addition to the literature of a very important subject, 
and the treatment adopted, both as regards scientific 
accuracy and constructional and other practical matters, 
is extremely good. Following the older academic practice, 

the work is produced as a lithographed fac-simile of a 

fair copy of the lecture notes, which makes very agree- 

able reading, although it may seem unfamiliar to those 
accustomed to ordinary letterpress. The method has the 

advantage of reproducing the illustrative sketches in a 

more perfect manner than some of the photographic 

process reductions now employed. 


SHORT NOTICES. 

Structural Steel-Work. 1906 edition. ~Price 5s.—We have 
received a neat little book from the firm of Edward Wood and 
Co., Limited, of 88, Cannon-street, London, which gives 
useful tables, data, and formule for the use of engineers, 
architects, and contractors. Full information is given 
regarding steel joists, compound girders, plate girders, box 
girders, and stanchions. Other. sections of the handbook 
deal with foundations, roof trusses, and fire-proof floors. 
Useful tables are also included. Considerable attention has 
been paid to the arrangement of the book, and the complete 
index which is given enables ‘any of the contents to be 
found with a minimum amount of trouble. 

The Universal Directory of “Railway Officials, 1906. 
Compiled by Richardson’ Blundstone. London: The 
Directory Publishing Company, Limited, 3, Ludgate-circus- 
buildings, E.C. Subscription: Priée 7s.-6d.; after publica- 
tion 10s.—The annual Directory of Railways’ Officials 
recently published has been revised.2ip: to the last available 
moment. It contains the names_of-nearly all the leading 
railway officials throughout the world, and also gives interest- 
ing information concerning the lines with which they are 
connected. The book also contains a list of manufacturers 
and suppliers of railway plant and , material, machinery 
stores, and appliances. All the information given js 
compiled as usual from official sources, and we have no 
doubt that it will be found to be as accurate as the editions 
of past years have been. 








Tur Japanese Imperial steel works at Wakamatsu have 
been very busy during the past year, and have produced a large 
quantity of material for use in the arsenals and dockyards. It is 
said that the men-of-war now being built in Japan, two of -them 
battleships of 19,000 tons, are being constructed from such 
materials, and Admiral Murakami has recently stated before a 
committee of the Diet that with the exception of brass tubes and 
supplementary engines, everything for the construction of men-of- 
war can now be furnished in Japan, and that it is proposed to build 
them entirelyin that country. It has also been said by one of the 
leading Japanese shipbuilders that ships can now be built as 
cheaply, if not cheaper, in Japan than in the United Kingdom, 
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RAILWAY MATTERS. 


, Bengal-Nagpur Railway contemplate the re-laying 
of poet 7 the main line track between Sini and Nagpur with 
85 Ib. steel rails. 

Ir is reported from Chicago that western roads will 
,referential rates on coal to each other, making charges to 


abolish } lroad the same as to the general public. 


another rai 
Wiru the decision of the Bavarian Government to pur- 
chase the railways of the Bavarian Palatine the Government 
monopoly of German railways has become practically complete. 
There now only remains an insignificant part of the whole railway 
system in private hands, 
Tur United Railways Company of St. Louis is planning 
all of its 470 miles of lines in and around St. Louis, 
h year between 25 and 30 miles of line. Track- 
laying and improvements are now being made. The company will 
also build its cars in St. Louis. 


Tur whole railway system of Brazil has been amal- 
amated, and is now worked under a contract with the Brazilian 
Government by the Great Western of Brazil Railway, a British 

The present total length of line is 678 miles, and the 
f men employed about 4000. 


to re-build 
covering eac 


company. 
number 0 

ExpeRIMENTS have recently been made by the Bengal- 
Nagpur Railway with a dynamometer car received from the North- 
Western Railway. The result of the experiment shows that the | 
43in. diameter wheel has a decided advantage over the 37in., inas- | 
much that less tractive power is required for the former than for | 
the latter. 

Tux Lancashire United Tramways Company has com- 
leted its section of the Liverpool-to-Manchester tramway from 
Winton to Boothstown. It is now possible to travel by tramcar 
from Liverpool landing stage to the Manchester Exchange with 
two changes. The journey occupies five or six © -urs, and the 
route taps a population of nearly 14 million people, and includes a 





| was — 271 deg. Cent. (— 455-8 deg. Fah.), or very nearly ‘‘ abso- 


NOTES AND MEMORANDA. 


Forty-FIve out of the forty-nine motor cars entered for the 
Tourist Trophy Race in the Isle of Man have four-cylinder vertical 
petrol engines, Forty-one cars have magneto-ignition apparatus. 


THE average daily natural flow of the Thames at 
Teddington Weir during the month of June last was 445-4 million 
gallons, being 339°9 million gallozs below the daily average for 
June for the twenty-three preceding years. The maximum daily 
flow was 892-3 and the minimum 279-8 million gallons. 


Fottowine the example set in Bradford, the Leeds 
Water Committee have decided to lay a double aqueduct in steel 
pipe, more than 22 miles long, as a part of their project for bring- 
ing water from the Ure and Colster valleys. The first instalment 
of the pipe line will extend from Kettlesing to Kirby Malzeard, a 
distance of nearly 12 miles. 


Tue lighting of most of the main thoroughfares of the 
City by electric arc lamps was continued throughout last year. 
The number of electric lamps in lighting at the end of the year 
was 465, being a deduction of 40 on the previous year. The 
reduction in number is due to their being supplanted by the high- 
pressure gas lamps. The cost of each is £25 per annum. 


By suddenly expanding a mass of helium gas, com- 
pressed to 180 atmospheres and cooled to the temperature at which 
hydrogen is on the point of solidifying, Professor Olszewski 
attempted—in vain—to liquefy the gas, The temperature obtained 





lute zero,” which is placed at — 273 deg. Cent. (— 459-6 deg. Fah.). 


At Kiel, two divisions of torpedo boats will be com- 
pleted during the present year, the type being boats of 437 tons, 
with engines of 6000 horse-power, giving a speed of 28} knots. 
Twelve boats of about 100 tons greater displacement, of 9000 
horse-power, and an estimated speed of 30 knots, have been com- 
menced at the Schichau yard. These torpedo boats are designed 
to carry 150 tons of coal, and will have three quick-firers. 
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seore of towns. 

A SCHEME is under consideration for the opening of a 
new route into China, by linking up Assam with Szechuan, says a 
teuter telegram from Lahore. 
from Sadrya to Rima has already been explored. 


be cheerfully acqniescent. The second section, from Rima to 
Batang, will depend upon Chinese goodwill. 


TurouGH bookings have been brought into operation 
between the Baker-street and Waterloo and the London and South- 
Western Railways. The through bockings will be between all 
stations on the Baker-street line north of Waterloo and some fifty 


London and Squth-Western suburban and local stations, such as 


Leatherhead, Surbiton, Esher, Walton, Weybridge, Raynes Park, 
Epsom, Barnes, Windsor, &c. On August Ist through fares with 
the City and South London Railway were commenced, and the 
through bookings with the London and South-Western Railway will 
be followed by similar facilities with the District Railway and the 
Metropolitan Railway. 

FireEMEN on the Pennsylvania’s new 
freight line near Harrisburg, Pa., have, says 
Goztte, refused to run the goods engines without helpers, 
claiming that a 15-mile grade on one section of the line 
necessitates too hard work for one fireman. It is said that 
a round trip means shovelling at least 65,000lb. of coal. The 
company has offered brakemen an extra 4 cents an hour if they 
will help the firemen, but they have refused. It may be mentioned 
that with a locomotive developing 1000 horse-power this would 
mean about one 101b. shovel full every 12 seconds. This would 
have to continue for 20 hours. 


Asa result of a conference between the Premier of 
Quebec and Sir Thomas Shaughnessy concerning the proposed 
extensions of branches of the Canadian Pacific Railway throughout 
the Temiskaming and Nomining districts, in the north-western 
portion of the province, Sir Thomas has, it is said, promised the 
Premier that the engineers and surveyors would be sent out at 
once to the districts where the Kippewa and Riviere des Quinze 
branch is to be built. This line will afford easy access to the 
regions where gold has recently been discovered, north of 
Temiskaming, and will also furnish transportation to the 
prosperous colony of Ville Marie. This line is to be constructed 
as soon as possible. 


low 


The first section of the railway line 
The line is 
practicable, and would be profitable, and the Tibetans are said to 


grade 
the Railroad 


In the fiscal year ended June 30th, 1906, 
merchant vessels, measuring 421,744 gross registered tons, were 
built in the United States, compared with 1301 vessels of 326,213 
gross tons for the year 1905. The year’s increase has been entirely 
in steel steamers on the Great Lakes, numbering 52 of 237,724 gross 
tons, compared with 29 of 102,497 gross tons for 1905. The 
greatest previous year in Lake construction was 1901, when 175 
vessels of all types of 169,085 gross tons were built. 


Tue number of oversea emigrants out of the German 
Empire numbered 28,075 in 1905, or 4-7 per 10,000 inhabitants. 
In the year 1900-01 the number had dropped to about 22,000; in 
1902 it rose again to 32,098, .¢., 5-6 per 10,000 inhabitants ; in 
1903 it rose to 36,310, or 6-2 per 10,000 ; since then the figure has 
again receded. The largest number of emigrants was reached in 
1881, when 220,902 left the country. The majority of the emigrants 
still continue to go to the United States ; they numbered in 1905, 
26,005 ; 1904, 26,085 ; 1903, 33,649. 

Tue report on the condition of the metropolitan water 
supply during the month of June last, by the Water Examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 136,849,507 gallons; from the Lea, 43,&29,766 gallons ; from 
springs and wells, 59,968,736 gallons ; from ponds at Hampstead 
and Highgate, 3000 gallons. The daily total was, therefore, 
240,651,009 gallons for a population estimated at 6,823,415, repre- 
senting a daily consumption per head of 35-27 gallons for all 
purposes. 

Prewiminaky plans for the torpedo boats which are to 
be built this year by the United States Government have been 
under consideration by the Naval Board of Construction. The 
new destroyers, according to the tentative proposition, will be 
larger than any hitherto built for the United States Government, 
but not as large as some of the vessels of that type under con- 
struction abroad. The naval constructors foresee that the deve- 
lopment of the destroyer will soon bring it into the class of the 
scout, and already the merging is perceptible in the construction 





THE engine-drivers and firemen of the London and | 


North-Western Railway Company, who number some 14,000 or 
15,000, recently petitioned the directors to sanction a pension 
scheme applicable to them apart from the workshop divisions. A 
joint scheme of pensions started some years ago was dissolved 
before it became practically operative owing to some dissatisfaction 
arising. The directors have intimated that they cannot see 
their way to support a new pension scheme, but they offer those of 
the locomotive men who are under fifty-five years of age the oppor- 
tunity of joining the fund that is in operation in the traffic depart- 
ment of the company on the condition that those who are over 
forty-tive years shall pay ‘‘ back” premiums to that age. 


A FOUR-CYLINDER simple locomotive has been built 
at the Collinwood shops of the Lake Shore and Michigan 
Southern Railway, and is said to be the first four-cylinder 
balanced simple engine in America. It is of the 4-4-0 type. 
with all cylinders connected to the first driving axle, and 
having two piston valves operated by Walschaert valve gear. 
he two cranks on each side are set at 180 deg., and the 
single 10in. valve chamber has only two steam ports, each 
connected to the two cylinders. The engine is for inspection 
purposes, and has a cab extending to the smoke-box ; this is 
fitted with seats on each side of the boiler, and is entered by a 
winding stairway in front of the cylinders. The driver’s cab is 
partitioned off from the inspection room. 


THE railway between Valparaiso and Santiago, vid Los 
Andes, authorised by Act of Congress, dated 15th February, 1906, 
has been projected with the object of relieving the congestion of 
traffic on the existing State line. The gauge has been fixed at 

‘1 m., to enable the new line to take over all the traffic of the 
Transandine Railway without breaking bulk between the Argen- 
tine Republic and Chile. The new line will reduce by 60 kiloms. 
the distance between Los Andes and Santiago. It will also take 
over the traffic of the existing branch line of metre gauge from 
Cabildo to La Calera. This branch line is destined at an early date 
to be linked up with the existing lines in the north of Chile, so as 
to form what is called the longitudinal line to the north, part of 
the Great Pan-American Railway, 


Since the tramways formerly worked by the North 
Metropolitan Company in the northern part of London have passed 
into the hands of the London County Council the question has 
been raised of extending to those lines the system of 4d. fares 
which is in force in the sputhern lines, The matter has been con- 
sidered by the Highways Committee, which, in a report, express the 
opinion that it would be a great benefit to the public if it could be 
introduced upon this system, but they point out that it would be 
very difficult to effect the alteration while the lines are worked by 
horse traction. They hoped, however, it would be possible to 
make the change as and when the lines were electrified, and they 
proposed to go very fully into the whole question with a view to 
submitting definite proposals to the Council early next year. It 
is probable that the first section of the electric tramways will be 
working towards the end of the present year. 








of the class abroad. 


Tue trials of the Africa, battleship, are reported to 
have been successful. On the thirty hours coal consumption trial 
at one-fifth power, 3600 indicated horse-power, the speed obtained 
was 11-8 knots per hour by log, the steam pressure in the boilers 
being 171]b. per square inch. The mean indicated horse-power 
was 3682, and the coal consumption worked out at 2lb. per 
indicated horse-power per hour. The twenty-four hours’ 
acceptance trial of the machinery, which was carried out on the 
way back to Chatham, produced satisfactory results, as did also 
the gun trials, which were conducted by the staff of the Excellent. 


Ir is a fact worth recording in proof of the progress 
made by the German iron industry that the number of the work- 
men has not risen in proportion to the increase of production. In 
1895 the production amounted to 5,500,000 tons, and the workmen 
numbered 24,059 ; in 1904 the production had risen to 10,000,000 
tons, and the number of the workmen only to 35,284 ; while in 
1895 the quantity produced per head of workmen employed 
amounted to 227 tons, the quantity had risen in 1904 to 285 tons. 
That is to say, the total number of workmen increased during the 
decade, 1895 to 1904, by 47 per cent., but the quantity proauced 
increased by 84 per cent. 

A very simple and convenient method for calibrating 
thermometers for use in the determination of freezing points of 
aqueous sclutions is described by Messrs. Richards and Jackson in 
the Zeitschrift fiir physikalische Chemie. The thermometer to be 
tested is immersed in a mixture of powdered ice and water con- 
tained in a Dewar vessel, and hydrochloric acid is then added 
until the requisite temperature has been attained. ‘The true tem- 
perature is determined by the concentration of the acid solution 
in equilibrium with the ice, and this can be ascertained from the 
table given by the authors, in which acid concentrations corre- 
sponding to temperatures between 0 deg. Cent. and —5 deg. Cent. 
are recorded. 


A PAPER was recently read before the Royal Society of 
New South Wales on the testing of building materials on abrasion 
by the sand-blast apparatus, by Mr. H. Burchartz. The paper 
described a method of testing building material by means of a 
sand-blast apparatus, The sand-blast apparatus is used on cubes 
of the material, exposing an area of 4-34 square inches for two 
minutes, and the loss of weight, and the appearance of the area 
eroded by the sand, give accurate data in regard to the durability 
of the material. ‘he author compared -the results of testing a 
great variety of materials by means of the sand blast with those 
subjected to the grinding process proposed by Bauschwiges, and 
showed the superiority of the sand blast over all other tests for 
abrasion. 

Accorp1nG to the Electrical Review, an international 
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Tur battleship Dreadnought was floated out of No. 15 
Dock at Portsmouth on Wednesday, and placed in the basin 
— the big shears. So far the date of her trials has not been 

xed. 


AN artificial silk factory was established some time ago 
at Coventry. The development of the business has been so rapid 
that the factory is to be rebuilt and enlarged, so that the output 
will be increased six-fold. 


No German warships have been built in foreign 
yards since 1898. The number of such vessels built in private 
German yards is constantly decreasing, and dropped from thirty- 
four in 1898 to three in 1905. 


_TuE directors of the St. Helens Colliery Company, 
Workington, find it necessary to provide new coking plant for 
their collieries at Workington, and have decided to erect forty by- 
product ovens alongside and in place of the present ones, at a cost 
of £40,000. 


A pRoposat is on foot in Salford for altering the course 
of the river Irwell. It is urged on behalf of the scheme that it 
would provide occupation for a number of unemployed, increase 
an available land area in the neighbourhood of the cutting, and 
provide in addition an economical source of power supply to the 
Salford electricity works. 


Some ten years ago rubber grew exuberantly in many 
districts of Angola, and merchants derived a wrofitable trade from 
its export, which reached some 3000 tons per annum. The whole- 
sale devastation of the rubber forests, which has extended over a 
lengthy period, is now, however, being perceptibly felt by the 
dealers, who are beginning to realise that their sources of supply 
are rapidly becoming exhausted. 


On Tuesday last M. Santos Dumont made a trial with 
an aéroplane fitted with a 50 horse-power motor at the Bois de 
Boulogne, Paris. The duration of the experiment lasted 
some six hours. The aéroplane carried the aéronaut from one 
end of the wide open space to the other, the machine travelling 
along the ground at a rate of about 40 kiloms. an hour. The 
fore part of the machine several times rose some centimetres 
from the ground. 


On Wednesday last the Leeds Corporation abandoned 
the Colsterdale reservoir scheme. This proposed reservoir was to 
be one of the largest of the kind in the kingdom, but difficulties 
prevented the accomplishment of the work. It was stated that 
the total expenditure on the capital charges up to the present 
time was £371,000, including £18,318 parliamentary expenses. A 
new scheme, which involved the construction of four reservoirs, 
was adopted, and one of these is to be commenced immediately. 


ADDITIONAL trunk and junction lines are in course of 
construction between Newcastle-on-Tyne and Alnwick, Benwell, 
Blaydon, Consett, Darlington, Durham, Hexham, two new circuits ; 
Hull, Leeds, three new circuits; Liverpool, London, two new 
circuits ; an:l West Hartlepool. The switchboard at the New- 
castle-on-Tyne post-office is at present undergoing extensive altera- 
tion, and when this work is completed it will be possible to effect 
a considerable improvement in the services to Manchester and 
Glasgow, 


Ir has been decided by the controllers of the Italian 
State Railways, who have established a buying commission at 
Cardiff, that in future their supplies of coal shall be purchased 
direct from the colliery owners, so as to effect a saving of the 
middleman’s profits, according to the Times. Hence in the invita- 
tion issued last week to Welsh colliery companies to tender for 
100,000 tons of coal, fo be delivered over six months, it was 
provided that the tender should be on a f.o.b. basis. This change 
of policy means a serious loss for the middlemen of Cardiff. 


Aw Order has been issued by the Local Government 
Board assigning a new index mark to motor cars to be registered 
in future by the London County Council. By the Motor Car— 
Registration and Licensing—Order, 1903, the letter A was ordered 
to be affixed to all cars registered in London, and when the numbers 
came close to 10,000, it was necessary to assign a different mark. 
LC was chosen by the London County Council and a fresh Order 
issued by the Local Government Board on April 17th, 1905. Again 
the numbers are running over the 9000, and the Board have chosen 
LN as the new index mark. 


Sir W. Perkry, F.R.S., accompanied by Lady Perkin and 
his daughters, will leave England on the 22nd inst. by the Umbria 
for New York, to receive a public tribute from Americans for the 
great services which he has rendered to chemical industry and 
science. A few weeks ago the jubilee of his discovery of the dye- 
stuff ‘‘mauve,” by which the foundation was laid for the coal-tar 
industry, was celebrated in London, there being present on that 
occasion as delegates many of the leading chemists and men of 
science in England and on the Continent. The United States was 
also represented at the gathering. 


THE acting British Consul at Galveston reports that 
plans have recently been considered, and that tenders will 
probably soon be invited, for the construction of a permanent 
causeway joining the island of Galveston with the mainland. 
The (Galveston News gives details of the plans mentioned, which 
provide for three steam railways, two tracks for a contemplated 
electric railway—to run from Houston to Galveston—one road- 
way 30ft. wide, one footwalk 10ft. wide, and a space of 10ft. 
for the water main supplying the city of Galveston with fresh 
water. The width of the bridge is to be 140ft., and the length 
10,850ft. The cost is estimated at from £250,000 to £300,000. 


At present the Rhine may be said to be navigable only 
to Mannheim, which town has in consequence become the greatest 
inland port in Germany, with an active transhipping traffic to 
Southern Germany and Switzerland. The continuation of the 
Rhine regulation to Strassburg offers considerable ditficulty, 
because the Rhine carries much detritus, which results in con- 
tinual changes of the waterway. Until recently it was doubtful 
whether it would be possible to build a lasting channel, and it had 
therefore been suggested to build a canal parallel to the river. 
This scheme has, however, now been abandoned, and repeated 
and successful attempts have been made to navigate the Rhine 
between Strassburg and Basel, so that this part of the river will 
probably be made navigable. 


THE success of the aluminium works erected near the 
Falls of Foyers has led to the formation of a scheme for the con- 
struction of similar works on a much more extensive scale at 
Kinlochleyen, on the borders of Inverness-shire and Argyllshire, 





competition has been organised by the Association des Industriels 
de France for the invention of a primary cell and a storage cell 
satisfying certain conditions. Both ceils are to develop the 
maximum power or contain the maximum energy possible per unit 
of weight and bulk, and they must be free from risk of every 
description to the users, easy of transport, installation, and main- 
tenance. The samples submitted must not weigh more than 
20 kilos. Complete descriptions of the cells must be forwarded by 
the competitors before the end of the present year to the Pre- 
sident of the Association, 3, Rue de Lutéce, Paris, with drawings, 
and the actual cells must reach the examiners by April Ist, 1907. 
The prize money amounts to 8000f. 


says the Times. The place chosen has an abundant supply of 
cheap water power. The catchment basin has an area of 55 
square miles, and the rainfall in the district is said to be one of 
the heaviest in the British Isles. At an elevation of 1000ft. 
above sea level there is an excellent site for a reservoir in the 
centre of this basin. The reservoir will be about 74 miles in 


| length, with an average width of over half a mile, and when it is 


completed it will probably have the largest capacity of any artificial 
reservoir in Europe. It has been calculated that the approximate 
capacity of the reservoir will be something like 20,000 millions of 
gallons. The whole undertaking will cost over £500,000, and the 
period of construction is estimated at three years, 
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eee 2 : 
sufficient hose and appliances to attack a fire from the water 


, ‘ mains, and it is said that two men can readily m 
HORS E-DRAWN DETA C HABLE FIRE ESCAP E | the escape when the horse is removed, and that the otto” 
MERRYWEATHER AND SONS, LIMITED, LONDON, ENGINEERS two men are at liberty to commence operations for 
' PP he —_ extinguishing a fire. oe 

SS When in running position the ladders, cart, and fire. 

= Se | men are evenly balanced on the wheels and axle. When 

= it the horse is removed the shafts are lowered to the ground 

: A steel wire rope attached to the winding drum passes 

from it to a roller or pulley below the front end of the 

hose box, and thence to a sheave at the lower end of the 

main ladder and forward to the several sections. Upon 

removing the horse the shafts descend to the ground, and 

the ladders are prevented from extending by a pin or stop; 

then by turning the winding handle the bottom ends of the 

ladders are drawn down towards the roller and raised to 

the vertical position. The shafts are raised to a position 

convenient for handling the machine, a cross-pin secured 

the ladder, and the stop being released by again turning 

the winding handles, the ladders are extended. The 

ladder can be inclined at various angles. This type of 

escape is made in sizes from 35ft. to 60ft. A convenient 

size, and well within the power of one horse, is from 45ft, 

to 50ft., and some points of advantage are that the top 

: = : : ladder is very easily removed for use as a first-floor 

Fig. 39 pues ladder, and in cases of emergency, the ladders themselves 

can be quickly removed from the carriage and taken up 

BRITISH FIRE APPLIANCES. branch pipes, &c.; and four firemen. The whole is an entry or garden gateway, which may be too narrow to 
No. VIIL* intended to be drawn by one horse. This is a light allow the carriage to pass. 

form of machine suitable for towns of moderate dimen- Figs. 42 and 44 show Shand, Mason and Co.’s latest 




















Two views of a combined horse-drawn fire-escape and 
hose tender, in which the escape itself is detachable, are 
shown in Figs. 39 and 41. In many cases where hand- 
run escapes have been already in use tenders have been 
especially designed and constructed to fit them, and they 
have also been made to carry extra hose, stand-pipes, and 
gear for use with steam fire engines and hydrant services. 
It is a notable fact that our manufacturers always made 
the utmost of the space available in a similar manner to 
this. The particular pattern shown in Figs. 39 and 41 
is made by Messrs. Merryweather, and is of light 
weight, the whole apparatus, with a 50ft. escape, only 
weighing 20 cwt. The length overall is 21ft.; the 
maximum height, when the ladder is folded down, 8ft. 9in.; 
and the width overall 6ft. The tender is 10ft. 6in. long, the 
wheel box 5ft. 6in., and the gauge 4ft. 8}in. The tender is 
entirely detachable from the escape, and has a steel frame 
mounted on horizontal springs and wood spoke wheels. 
The woodwork is mahogany, the body consisting of a 
large hose box forming seats for the firemen and driver. 
At the rear a pair of trunnions is fitted to take hooks 
attached to the under frame of the escape, and, by tilting 
the latter it can be attached or detached from the tender in 
a few seconds. The escape is of Merryweather’s patented 
sliding carriage pattern, having a strong under frame 
bolted to the axle and connected to an upper frame, 
which is adjustable sideways by means of screw gear, so 

















Fig. 41-MERRYWEATHER’S HORSE ESCAPE 


pattern hand curricle fire escape and hose cart. There 
are many instances where a light ladder readily brought 
into use has been effective in saving life from burning 
buildings, and in small towns and villages where a horse- 
drawn and larger machine is more expensive than desired 
or probably necessary, this curricle escape forms a useful 
appliance, and is of service in private establishments, 
mansions, mills, and factories. The ladders are of the 
lattice girder pattern, and are in three or four lengths 
depending upon the height. They are extended by steel 
wire ropes, as in the horse-drawn escape just described. 
The carriage is fitted upon an axle and a pair of wheels, with 














Fig. 40—SHAND MASON HORSE ESCAPE 


as to enable the ladders to be adjusted to the vertical | 
when the machine is being worked on sloping ground. | 
The ladders slide between gun-metal rollers on the upper 
frame, steel rope winding gear being employed, so that 
the ladders can be pitched and held at any angle from 
horizontal to nearly vertical. The ladders are each 
strengthened by light trussing of the bowstring girder 
type, as in the turntable escapes made by this firm 
which have already been described. This trussing is 
applied equally to all ladders, both main and sliding. 
The back lever folds down on the ladders when out of 
use, and carries upon it winding gear for raising the ladders 
to the vertical, and also for extending them. The 
firm have built several escapes with hose tenders 
of this type to reach considerable heights. A number, 
capable of extension to 80ft., have been supplied, and 
these have been found quite convenient for working by 
hand, while being useful in confined situations in which 
ladders permanently attached to four-wheeled carriages 
could not be brought into use. It may also be mentioned 
that when the escape is required in courts, &c., where the 
wheels will not pass, the ladders, complete with their wind- 
ing gear, can be detached in a few seconds and carried by 
hand to the required positions. The form of horse-drawn 
fire escape made by Messrs. Shand, Mason and Co. is 
shown in Figs. 40 and 43, their hand ladders in Figs. 42) gions and for villages. The ladders are of the lattice | springs, and at the top of the ‘steel frame is a journal 
and 44. Figs. 40 and 43 show a Shand, Mason and girder pattern, and are extended by geared drum and | receiving the gudgeons at the sides of the ladders, forming 
Co.'s horse eurricle fire escape carrying a ladder | fexipje double-purchase wire rope. It is fitted with a a fulcrum on which the ladder turns from the horizontal 
reaching to a height of 5Oft., also hose, standpipes, safety pawl to the winding drum, and with safety stops | to the vertical position. The curved feet of the steel 

= ~~ | on the head of the main ladder. The hose box carries | frame form an abutment on the ground when the ladders 











Fig. 42-SHAND MASON HAND FIRE ESCAPE 
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e being raised to the vertical position, and a support to | the ladder, when raised to the vertical, is also secured by | This type of ladder is made in various sizes, from 30ft. to 
e carriage When stationary, and can be used as a brake | a self-acting clutch. The-ladders can be placed at various | 65ft. and 7O0ft. in height. 

angles, and arranged so as to project from the roadway 
machine is made as light as possible, and the! over gardens and forecourts. The top ladder is remoy- | position, and can pass under wires of electric tram lines 


As the ladders are run to a fire in the horizontal 
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ladders are of considerable strength; eight men have 
been supported on the ladder when fully extended. We 
have watched the operations of raising the ladder from the 





Fig. 45—SHAND MASON FIRST AID MACHINE 


able for use as a first-floor ladder, and in cases of emer- 
gency all the ladders can be quickly removed from the 
carriage, and taken up a gateway or entry or garden gate, 

















Fig. 46—MERRYWEATHER’S HAND FIRE ESCAPE 


horizontal to the vertical and fully extending it. They can | which may be too narrow to allow the carriage to pass. 





be accomplished by one man, and all the movements can | The hose box contains a sufficient quantity of hose, &c., 
be readily made even, it is claimed, in the dark. The back | for a first attack upon a fire from the water mains, and 
levers, when{thrown up, are secured by spring stops, and ' light appliance as hand pump, rope, ambulance case, &c. 
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gateways, bridges, &c., and can moreover be readily 
stowed when in an engine house, it is a great advantage to 
havea machine of this kind as compact as possible, so that 
they can be housed and can be kept in much better con- 
dition than would be possibleif they were always subjected 
to the action of the weather. 

In cases of rescuing life rapidity of action is very 
desirable, and as the occasion frequently happens at 
night or in the early morning, light machines of this class 
placed about a town and available to the police have in 
many cases done excellent service. 

. They have also been useful in saving life in mansions 
and manufactories and in mills; in the latter case, 
although fireproof staircases have been provided at 
opposite ends of a large mill, there have been cases where 
both have been blocked and filled with smoke, and the 
rescue has been made by means of a fire escape, which 
can, as a rule, be moved to any desired part of the mill, 
and people taken from the windows. This was notably 
the case at Stockport, when twenty-six lives were saved 
by a fire escape from a mill where apparently every pre- 
caution had been taken by double fireproof staircases to 
afford a ready exit. 

A machine which is called by its makers, Messrs. Shand, 
Mason and Co., a first aid machine, is shown in Fig. 45. 
It requires very little explanation, and, indeed, has been 
referred to earlier on in this series of articles. It is now 
shown in detail so as to make this particular article com- 
plete in itself. It will be seen to consist of a four-wheeled 
horse-drawn vehicle, carrying besides a detachable escape, 
a chemical fire cylinder, and a hose box. Such a machine, 
if early on the scene of a conflagration, may be ofimmense 
service. In the first place, the chemical cylinder may be 
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got to work while the escape is being dismounted and run | 
into position. In addition to the working of the chemical 
cylinder, the hose carried may be connected to the mains | 
and a jet of water played on the fire, providing, as is 
nearly always the case, in our larger towns, there is 
sufficient pressure in the mains for this purpose. 

The Merryweather hand fire escape, which is shown 
in Fig. 46, is built to run horizontally, as in Fig. 44, 
and the ladders are extended very much in the same 
manner, by means of a winding drum. The sides are | 
constructed of Oregon pine, and the rungs are of oak, 
being fixed to the sides exactly as illustrated in Fig. 33, 
the staying being also done as in Figs. 33 and 35. In | 
fact, the ladder part is almost identical, saving in weight | 
and size, with the turntable machine shown in Figs. 31 
and 32. Back levers are hinged to the foot of the main 
ladder, and are constructed to fold down on to the ladders | 
or to be secured at right angles to them by means of 
hinged tubular stays. The levers are of oak, and have 
a tubular bar at the outer end for manipulating the escape. 
Oregon pine support poles are also provided. Plumbing 
gear can be fitted to escapes of this kind. It consists of 
an outer carrying frame on which is pivoted the frame 
carrying the roller standards for the ladders. It is fitted 
at its lower end with a steel quadrant, and guides 
engaging with clips on the upper framing, and it is 
operated by means of a screwed spindle attached to the 
upper frame, engaging with a swivel nut attached to the 
lower frame. The wheels at the foot of the main ladder 
are carried on a pivoted axle, so that they are both always 


firmly on the ground, no matter to what angle the ladders | 


have been plumbed or slewed. 








FIRE - EXTINGUISHING APPARATUS ON 
BOARD SHIP. 

THE s.s. Aydon, a vessel recently constructed by 
Swan, Hunter and W. Richardson, Limited, of Newcastle, 
and owned by Messrs. Adam Brothers, had a trial at sea on 
Thursday, the 30th ultimo, in order to test the propelling 
machinery, which has been made by the. Wallsend Slipway 
and Engineering Company, and also the fire-extinguishing 
installation which has been fitted on board this vessel by the 
Clayton Fire-Extinguishing and Ventilating Company, of 
London. 

The installation has been arranged to cope with and 
extinguish an outbreak of fire with sulphur dioxide gas—SO,, 
in place of water or steam. This gas as is well known, will not 
support combustion, and will rapidly extinguish flame and 


F 
appa 


the subject more serious attention, as there has been a steady 
opinion growing that steam and water alone are not effective 
or efficient agents to deal with this danger on ships at sea, as 


| in numerous cases where a fire has broken out, which has 


with difficulty been subdued by water and steam, much 


| damage has been done to valuable and costly cargoes which 
| have not even been touched by the fire itself. 


As sulphur dioxide gas—SO,—can be cheaply and quickly 
made on boardship, and has been found by experience 
rapidly to put out an outbreak of fire without causing any 


| damage to most cargoes, it has largely been employed as a 


precaution against fire; during the last few years between 
one and two hundred vessels have been fitted with an instal- 
lation of the Clayton apparatus; many land installations 
have also been furnished with the machine, not only for fire- 


| extinguishing, but also for fumigating and disinfecting 


purposes. 

Figs. 1 to 5 are illustrations of the machine fitted on board 
the s.s. Aydon. Figs.1 and 3 are end views. Fig. 2 is a 
sectional elevation through the generator and cooler. Fig. 4 
is a plan of the cooler. Fig.5 isa section through the circuit 
change valve chest for connecting the generator on the 
suction side with the various holds and bunkers. 

The description of the starting and working of the machine 
is as follows :— 

(1) The water, by means of one of the ordinary donkey 
pumps, is started circulating around the tubes in the cooler. 

(2) The engine working the blower or fan is set running at 
about 400 revolutions per minute. 

(3) The small valves on the branch suction and delivery 
mains connecting any desired compartment of the ship with 
the machine are opened. 

(4) The roll sulphur, which is kept ready on a tray in the 
generator, is ignited or set on fire. 

(5) The suction main and the generator are connected by 
means of the circuit change valves, and the main valve A— 
Fig. 2—on the top of the generator is opened. The circuit 
change valves are worked by the wheel D—Fig. 5—and the 
valve N on the end of the generator is also opened or shut 
automatically by the turning of this wheel. 

When the machine has thus been started, the air in the 
compartment or hold to be treated is then drawn by the 
action of the fan or blower respectively through the suction 
main, circuit change valves K and I—Fig. 2—generator, 
valves A and N, and cooler, into the blower or fan. During 
the passage of the air through the burning sulphur in the 
generator, the oxygen, uniting with the sulphur, forms 
sulphur dioxide gas—SO,—which, after being reduced in 
temperature by the cooler, is, on its arrival at the fan or 
blower, forced through the delivery main into the hold or 
compartment, where, if a fire exists, the gas will at once 
commence to smother it. 

This action is kept on until the air in the hold contains 
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CLAYTON FIRE-EXTINGUISHIN 


put out fire. The apparatusappears simple, substantial, and | 
one that is easily understood and worked. 

It consists of a generator for making the sulphur dioxide | 
gas, a water cooler for cooling the gas when first produced | 
and reducing the temperature of an atmosphere in a hold or | 
compartment where a fire has taken place, and a small | 
engine and blower or fan for forcing the gas into the hold, 
circulating the atmosphere in the holds through the cooler 
and generator, and for ventilating purposes. An important 
feature in this plan of dealiag with large and serious fires | 
on board ship is the cooling or reduction of temperature | 
effected by the machine of the air or atmosphere in the | 
vicinity of the outbreak after the fire has been subdued or | 
got under. This cooling or reduction of temperature has | 
been found by experience greatly to reduce the possibility of | 
the fire again breaking out, on the re-admission of air by the | 
removal of the hatches or the opening up of the compartment | 
in which a fire has occurred. 

In this vessel the gas machine is fixed on the bridge deck | 
just abaft amidships, and is connected on the port side by a | 
suction and on the starboard side by a delivery main. Each | 
main is 24in. in diameter, and consists of wrought iron pipes, 
which are led under the deck and supported from the beams 
by wrought iron clips. Auxiliary branch pipes of a smaller 
diameter, and having suitable valves worked from the decks, 
are led to the holds and bunkers; connections are also made 
at different parts of the main for flexible hoses to be con- 
nected so that the poop, forecastle, or cabins may be flooded 
with gas should a fire occur. 

During recent years the great loss and delay occasioned by 
fire on ships has forced shipowners and underwriters to give | 
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G APPARATUS FOR SHIPS 


about 3 per cent. of gas, when a little fresh air is admitted to 
the generator by the valve H—Fig. 2—which is opened by a 
small wheel ; when the air in the hold contains from 8 per cent. 
to 10 per cent. of gas, the connection between it and the 
generator is cut off by shutting the valve A, and the valve I 
in the circuit change—Fig. 2. The gas-laden atmosphere is 
now kept continually in circulation through the cooler and 
hold until the temperature of the latter has been reduced 
below 100 deg. Fah., when the introduction of fresh air is 
gradually increased, and continued until the hatches and 
compartmerts can be safely opened out and ventilated. 

Itis stated that in vessels fitted with similar apparatus, when 
an outbreak of fire has taken place, it has quickly been sup- 
pressed or brought under control by the gas; much delay 
has in some cases been saved by the relaxation of quarantine 
regulations owing to the effectual manner in which the 
vessel could be disinfected by the gas; a reduction or rebate 
on the insurance rate is granted to vessels fitted with this 
apparatus, and rats or any kind of vermin are easily exter- 
minated by charging the atmosphere in the holds with 3 per 
cent. of the gas. 

The trials and tests, which were witnessed by a number of 
gentlemen connected with shipping and shipping interests, 
were commenced before the vessel left Newcastle and after- 
wards continued at sea, consisted of charging the forehold 
with gas, putting out fire, extinguishing flame, and the 
general testing of the apparatus. 

The trial in all respects was of a very satisfactory character, 
and on its conclusion the vessel left for its voyage. 











THE AMERICAN INTER-CONTINENTAL 
RAILWAY. 


THE project for an American inter-continental railway or 
railway connecting the United States of North America With 
the Central and South American countries, has lately come 
temporarily into public notice, and it is of interest to 
consider the history and present status of this project, which 
was suggested by a United States commercial commission 
in 1884. In 1890 an International American Conference 
was held at Washington, U.S.A., and one result of this was 
the establishment of a board of commissioners for the several] 
countries, while President Harrison recommended that 
survey should be made. This was started and some very 
important work was done, but was abandoned before comple. 
tion on account of lack of funds. From the southern 
boundary of Mexico, the surveys were run through Guate. 
mala and San Salvador, and a more important line was run 
through Colombia, Ecuador, and Peru to Cuzco. This was 
under the direction of Colonel Shunk, a noted American 
railway engineer. The continuation to the Argentine railway 
system at Jujuy was not made. In 1901, a second American 
International Conference was held in Mexico, and President 
Roosevelt appointed Mr. C. M. Pepper as a commissioner to 
report in regard to the inter-continental or Pan-American 
railway. At that time the railway system of Mexico was 
being pushed south to the Guatemala frontier, while the 
Argentine railways had been extended north from Jujuy, 
Mr. Pepper reported in 1904 that about 4850 miles of railway 
remained to be constructed, and he estimated the cost at 
some £30,000,000. This would be only about £6000 per mile, 
which is undoubtedly far too low, as practically all the new 
construction would be in the rough and mountainous country 
of Central and South America, far from the base of supplies, 
and under adverse conditions as to climate and labour. 


There is no probability of such a railway being completed 
for very many years, and it will come only as the result of local 
railway development in the several countries, as the line 
would have very little commercial importance considered 
simply as a main line connecting Buenos Ayres with New 
York, Chicago, or San Francisco. The railways of the United 
States connect with those of Mexico at several points, while 
the Mexican railway system extends to Tehuantepec, beyond 
which a line is being built to the Guatemala border to connect 
with a railway under construction through Guatemala. 
Railway extension south of Guatemala through the Central 
American States is a matter of the distant future. In South 
America the route keeps to the west, but along the eastward 
or inland slope of the Andes. Some of the existing railways 
may be utilised, but would require extensive improvements 
to adapt them to through service. In a recent magazine 
article the distance from New York to Buenos Ayres and 
the conditions of railway communication are given as 
follows :— 


Railways 
in 
operation. 


Railways 
to 
be built. 





Railways 
under con- 
struction. 


Distance. 


Miles. 


100 


Miles. 
2187 
1482 

351 
20 
126 
277 


233 
1033 


Miles, 
United States na 
oo ee 
Central America 
Panama.. oe 
Colombia 
Ecuador 

Peru 

Bolivia .. 
Argentina .. 


Total .. 


1163 135 


703 


10,441 5759 3960 


A little consideration of this table, and of the rate of rail- 
way development in Central America and the eastern 
countries of South America, will show pretty conclusively 
that many years must elapse before the vision of a through 
carriage from New York to Buenos Ayres becomes a 
reality. 








BRAKES ON Motor Wacons.—A case of importance to users of 
steam wagons was heard at the Guildhall recently, and 
will probably be carried to appeal. A firm had two sum- 
monses, one issued against its manager and the other against one 
of its drivers, for allowing to be driven and for — a steam 
motor wagon which had not two independent brakes. The motor 
had.a reversing lever and one brake, with an additional brake for 
use on the trailer. It was contended for the defence that the 
reversing lever was a brake within the meaning of the regulations, 
and it had always been looked upon as such by users of steam 
wagons. The magistrate dismissed the summons against the 
manager, and inflicted a nominal penalty of 10s. against the driver, 
but agreed to state a case on application being made to him. 


THe HLAWGA WATERWORKS.—These waterworks, 30 miles from 
Rangoon, comprise a series of reservoirs with nine dams of lengths 
varying from 200 yards to 2550 yards, aggregatin 6100 yards in 
total length. The maximum height of dam is about 40ft. The 
Hlawga reservoir, with the weir crest at 62 above datum, will, 
when the supply mains are fully developed, furnish some 40 
gallons per head for 340,300 persons, or, at 65 above datum, the 
supply will suffice for a population of 410,000 at 40 gallons per 
head. The present 42in. main will serve a population of 107,000 
at 40 gallons per head. This is the most important reservoir con- 
structed in Burma, and even with surface level at 58 above datum 
will contain a supply of 1404 million cubic feet. According to the 
Bombay Gazette, No 2 and No. 3 dams are at present somewhat 
defective, in consequence of the employment of unsuitable 
materials, but repairs are being carried out. 


MANCHESTER ASSOCIATION OF ENGINEERS.—On Thursday of 
last week a party of the Manchester Association of Engineers 
visited Newcastle-on-Tyne, with the object of inspecting the 
extensive shipbuilding yard of Messrs. Swan, Hunter and Wigham 
Richardson, Limited, and subsequently the interesting works of 
Messrs. The Wallsend Slipway and Engineering Company. At 
the former works the party was received by Mr. Richardson, one 
of the directors, who conducted them throughout the various 
departments. Special attention was concentrated on the new Cunard 
turbine steamer Mauretania, which has so advanced in con- 
struction as to allow of her being launched on 20th inst. 
After luncheon, the Slipway Works were visited, and the greatest 
interest was evinced in the construction of the many accessories 
which were being prepared for the Mauretania, especially in the 
large number of boilers which were fitted up temporarily, which 
gave the visitors some impression of the enormous power required 
to propel this famous new steamship. Interesting features 
in the turbine construction elicited great praise from the mem- 
bers of the party. The visit in every way was a great success, and 
the courtesy of the respective firms was greatly appreciated by 
every member of the party. 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
corre. ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


447 All letters intended for insertion in Tue Enainesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y ications. 


427 We cannot wndertake to return drawings or manuscripts we must, 
therefore, request correspondents to keep copies. 





INQUIRIES, 


Met. (West Bromwich).—We know of no practical book on chilled and 
grain roll casting. Possibly some reader who sees this may be able to 
help you. 

H. W. P. (Greenwich).—We have not given the plans of any recent 
vessel, Consult the ‘‘ Proceedings” of the Institution of Naval Archi- 
tects at a public library. You will certainly find something that will 
suit your purpose, 

8. C. G.—This is the oldest form of rotary engine, and has been tried 
times without number. We cannot discuss the objections to it fully 
here, but one or two may be mentioned. (1) The plate B moving at a 
high velocity would strike the shutter D a hammer blow at each revo- 
lution with disastrous results. (2) The plate B is about 4th of a 
revolution in front of the shutter at the time the latter closes. Hence, 
there is a large segmental clearance space which robs the engine of 
efficiency. (3) There is no expansion. There are various other 
mechanical] objections. 
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Standardisation of Error. 


In mechanical engineering, as in the other affairs 
of life, it is invaluable to know our limitations. If 
we do not, we may fall into one of two errors; we 
may either make the mistake of supposing ourselves 
capable of doing things which are outside our 
powers, or, on the other hand, we may underrate 
our capacities, and either not attempt certain things 
because they appear too difficult, or content 
ourselves with a low standard from sheer ignor- 
ance of the height to which we might attain by trial. 
It is when we know our limitations, when 
we know, for example, to what degree of 
accuracy of workmanship we may attain, that 
we are in a position to attempt neither too 
much nor too little. In mechanical engineering 
the limit gauge is the physical embodiment of this 
truth. It recognises that perfection of workman- 
ship occurs only by accident, and that as long as 
men and machines are what they are there must 
be a region of error. It is its function to 
standardise that region, to fix its limits, to say, thus 
far may you stray from exactness, but no further. 

Much has been written on this subject, and the 
limits of error have been discussed many times, 
but no attempt to treat it in the detailed way that 
a Sectional Committee of the Engineering Standards 
Committee have treated it has yet come to our 
notice. They have recently issued two reports 
dealing with it. The first is entitled “ A Report on 
Errors of Workmanship.” It gives particulars of 
measurements carried out, on behalf of the Com- 
mittee, by the National Physical Laboratory, on a 
number of plain cylindrical shafts and holes from two 
to twelve inchesin diameter, at the works of thirteen 
representative firms of high standing. Itis purely a 
statement of facts, and contains no recommendations 
of any kind. It has, however, formed the basis for 
a series of valuable suggestions as to the standardisa- 
tion of limit gauges, which will be found in the second 
report to which we have referred. The tables and 
diagram which this report contains should prove 
invaluable to all engineers who are aiming at high 
class workmanship, and it is to be hoped that the 
standards recommended may be generally adopted. 
They deal only with running fits and cover 
diameters from lin. up to 12in. Whether an 
attempt is to be made to standardise driving fits 
is, we believe, a matter about which the Com- 
mittee is undecided. They have many figures 
at their disposal, but there are great difficulties in 
the way. These figures will be found in the first 
report, but deductions from them for practical 
application could only be made by prolonged study, 
and a report by the Committee as to the correct 
relative sizes of pins and holes for force fits under 
various conditions would, we venture to think, be 
found of great value. Turning again to running fits, 
we note that in their recommendations the Com- 
mittee propose that it should be in the hole, and 
not on the shaft, that the allowance for a 
running fit should be made. We wish they 
had given their reasons for this in some fulness. 
We are inclined to think that the usual prac- 
tice is to bore the hole as near to plug gauge as 
possible, and then make the allowance on the shaft 
where it can be more easily effected. No doubt the 
Committee have very good reasons for recom- 
mending the opposite course, and we wish 





they had discussed the question in some detail. 
A table in the error of workmanship report, which 
might have thrown light on this point, leaves us 
actually in the dark, as the practice of twelve 
different firms appears to be divided. Four always 
make the allowance on the holes, two usually do, 
four divide it between the hole and the shaft, and two 
make it on the shaft alone. By the smallness of the 
last figure the recommendation of the Committee 
seems to receive much support, but on further examin- 
ation, which we must leave to our readers themselves, 
it will be seen that several of the firms who use 
the shaft basis do not aim at the highest class of 
work. A curious fact which bears on this point will 
be found in Table A in the same report; from it we 
gather that of shafts under 2in. and up to 12in. dia- 
meter only 9 per cent. were correct in diameter, whilst 
of the holes made for those shafts 13 per cent. were 
without measurable error. On the other hand, the 
errors when they did occur were greater in the 
holes than on the shafts. It is, moreover, a curious 
fact that out of sixteen ground holes not a single one 
was accurate, whilst 14 per cent. of ground shafts 
were correct in diameter. From these figures, both 
for and against making the allowance in the hole, it 
will be seen that no definite indication of which is 
the better plan is afforded, and we can only repeat 
our regrets that the Committee have not given the 
facts which influenced their decision. However, as 
they themselves point out, the measurements— 
“Tolerances”’ and “ Allowances’—which they 
tabulate apply equally well whichever method is 
followed ; it is only necessary to apply them to the 
shaft instead of the hole when the “hole basis” is 
employed. 

An excellent feature of the reports to which we 
must briefly refer in conclusion are the diagrams. 
On one of these, on whick the errors of a large 
number of specimens are recorded, two curved lines 
representing the allowances suggested by Mr. R. 
Matthews are drawn, and it is satisfactory to find 
that 56 per cent. of the measurements fall within 
the suggested limits. This affords a very good 
indication of the excellent workmanship that may 
be attained by the use of limit gauges. In 
the report giving the recommendation of the 
Committee a valuable diagram showing the maxi- 
mum allowances for circular work up to 12in. 
diameter will be found. It very wisely pro- 
vides for four grades of work, of which the 
highest is only intended for quite exceptional cases 
and diameters not exceeding 3in. The figures thus 
given graphically are also presented in tabular form. 
As we turn over the pages of these two admirable 
reports we see many points to which it would be a 
pleasure to direct attention ; but they could only be 
dealt with very briefly here, and those of our 
readers who are engaged in mechanical engineering 
need not be advised to study the reports for them- 
selves; they will well repay the trouble. 


An Ocean Problem. 


Rumour has it that Germany is determined to 
build a pair of Atlantic liners to beat the Lusitania 
and her sister. The proposed ships are to be larger, 
a little faster, and to be propelled by engines of not 
less than 75,000 indicated horse-power. Whether 
rumour is or is not correct concerns us just now 
not at all. The interest of the statement lies in its 
circumstances; in, that is to say, the mechanical 
problems whose solution is essential to success. 
Put into a nutshell, the question is, can 75,000 
horse-power be used to propel a steamship? It has 
been and is contended now that the 65,000 horse- 
power of the Lusitania represents the maximum 
limit, beyond which it is impossible to go; and it 
has been stated, furthermore, that but for theturbine 
this limit could not have been reached. This 
matter is well worth discussion. Let us consider 
on what facts these assertions are based. 

The power that can be transmitted from an engine 
to a propeller is measured absolutely by tke 
strength of the propeller shaft—that is to say, its 
ability to resist the requisite torque. This torque 
varies only according to the rising and falling resist- 
ance of the propeller due to the action of the sea, 
and the pitching and rolling of the hull when a 
steam turbine is used. When areciprocating engine 
is employed a further element is introduced by the 
variation in the moments in the crank shaft. It 
may be taken as proved that a somewhat smaller 
shaft may be used with a turbine than a piston 
engine. How much smaller depends on the number 
of cranks. With Mudd’s five-crank quadruple-ex- 
pansion engines, for example, the difference in 
diameter would be so small that it would disappear 
in practice. Intermediate and propeller shafts of 
the same diameter would be used in both cases, but 
the factor of safety would be a little larger with 
the turbine than with the piston engine. Taking, 
now, a given power, say 60,000 horses, we can sub- 
divide its transmission only over a limited number 
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So far it has been found impracticable 
to use more than three. Perhaps unpractical would 
be a more correct word to employ. The reasons 
are rather complex. The naval architect has to 
consider the structural details of the stern of the 
ship. The turbine, although its height is compara- 
tively small, occupies a great deal of floor space. 
One high-pressure turbine can be arranged between 
two low pressures easily enough. Difliculties of a 
grave character meet him when he tries to com- 
bine two pairs of turbines, one high-pressure and 
one low-pressure, to port or starboard. The four 
shafts of the Lusitania and her sister constitute in 
this respect a new departure rendered possible by 
the enormous beam of the ships. But they were 
only adopted after a very careful balancing of 
advantages and disadvantages, and the influence of 
propeller blade area was not overlooked. It is a 
question not yet decided, indeed, how this 
necessary factor can best be got, whether by 
putting in more separate propellers, or by 
doubling the number of propellers on each shaft. 
In ary case the number of shafts is limited. But 
if we cannot subdivide transmission indefinitely we 
can reduce the torsional stress by increasing the 
velocity of rotation; and as, roughly, the torsional 
resistance to fracture of a shaft varies as the 
cube of the diameter multiplied by the number of 
revolutions per minute and divided by a constant, it 
will be seen that a good deal may be gained in this 
way. Itis for this reason that high speeds, such 
as 180 revolutions per minute, have been adopted 
in recent turbine steamers of large power. Fur- 
thermore, the speed of the vessel through the 
water being high, unless the screw . revolves 
rapidly, the pitch must be very coarse. In this 
case two necessary conditions coincide, instead 
of being, as is very often the fact, more or less 
in opposition. It seems, then, that there 
is no reason to think that the power limit has yet 
been reached. If 75,000 indicated horse-power 
is needed instead of 65,000 indicated horse- 
power, then retain existing diameter of shafts and 
make them turn round more rapidly. This may, of 
course, involve some change in the form and 
dimensions of the propeller; but the thing can be 
done, with certainty that the result will be satis- 
factory. 

We now come to another aspect of the problem. 
Iihas been plainly asserted that the reciprocating 
engine could not be used to generate such enor- 
mous power. Turning once more to practice, it is 
pointed out that the single shaft of the Etruria 
transmitted 14,000 indicated horse-power, and that 
this figure has not been much exceeded—probably 
16,000 is about the maximum—that is to say, 
32,000 horse-power for modern twin-screw en- 
gines. In the Lusitania each shaft will have to 
transmit over 16,000 indicated horse-power. The 
last word has, however, not been said. Only about 
sixty-five turbines are now afloat, and whether 
it is that sufficient experience has not be. obtained 
with them, or that the facts are not favourable, the 
world has so far had to rest content with a general 
assurance that their performance is very satis- 
factory. We may accept this statement as quite 
true, and yet believe that the performance is not so 
admirable that the doom of the piston engine is 
sealed. Now three 20,000 horse-power recipro- 
cating five-crank quadruple-expansion engines 
would not occupy as much floor space as three 
turbines of the same power. The piston engines 
would stand much higher; but the space above 
turbines cannot be utilised for any purpose, and 
may as well be occupied by engines as not. But 
this is by no means all. If turbine shafts can be 
driven at 180 to 200 revolutions per minute, there 
is no practical reason why piston engines should 
be run at a less speed. The velocity of revolution 
cf the shafts in big Atlantic liners might be doubled 
without difficulty, the sizes and weight of all the 
moving portions of the engines being reduced in 
proportion. Forced lubrication will do wonders, 
and Mr. Drummond, in his new Channel steamer, 
is working out a very important and promising 
experiment which may have far-reaching issues. It 
is an interesting fact that no attempt has been made 
bitherto to drive an Atlantic liner with high-speed 
engines ; about 75 revolutions per minute is ortho- 
dox practice, seldom exceeded, and when we watch 
such gigantic engines as those of, say, the Campania, 
at work, we are disposed to say that they are going 
quite fast enough. But the great dimensions of the 
engines are due to their slow speed. Let us double 
the speed and we can reduce piston area one-half, 
retaining the same length of stroke. In the Navy 
high speeds are attained under all the disadvantages 
of short strokes and connecting-rods with very fair 
success. There is no valid reason why they should 
not be tried in the mercantile marine outside 
the Channel steamships in which they have done 
so well. 


of shafts. 





But after everything has been done with engines 
und boilers and condensers, the great ocean problem 
remains unsolved. Is it really necessary that of 
the power sent to the propeller only 50 per cent. 
at the most reappears at the thrust block—often 
much less? In spite of all that has been said and 
written on the subject, there remain still wide 
divergences of opinion on the whole theory of 
hull resistance, and the action of propellers of all 
and every kind; and this is the more remark- 
able because the finest mental capacity has been 
assisted and backed up by apparently unlimited 
facilities for experiment, not only here but in 
Germany, France, Italy, and the United States. 
Calculations have given proportions for propellers 
which have turned out to be about as bad as 
possible. Great depth of water will at one time 
reduce and at another augment resistance. No 
certainty of knowledge appears to be available, and 
all this is the more wonderful because the enormous 
advantage which would be secured by a system of 
propulsion that would only waste 25 per cent. of 
the whole power would represent pecuniary gain 
the magnitude of which we dare not attempt to 
estimate. 


The Coefficient of Uncertainty. 


Ir is a well-recognised fact that rarely or never 
does an invention, of even the most simple descrip- 
tion, spring perfect from the mind of the inventor. 
Always as experience is gained with the early forms 
of the machine improvements are made, a better 
action, or result, or a simpler design being attained. 
Further reflection on this fact will be found not 
only of interest to the philosophically minded, but 
may be of actual value to those who contemplate 
the development of Invention Classes in technical 
schools—classes, that is, which are intended to 
encourage, to aid and direct the talent for invention 
which is a natural characteristic of the mechanical 
engineer. 

It would not be difficult to find many subjects on 
which a discussion of this question might be raised, 
but none other comes so readily to the mind as the 
motor car. The motor car driven by an internal 
combustion engine consuming light spirit is not 
twenty years old. Starting from very elementary 
beginnings, it has in that time developed into a 
machine which, save in details, leaves but little 
room for improvement. The broad principles of 
motor car engineering are now, it may safely be said, 
established, and at first sight we may be disposed 
to congratulate ourselves on the fact that they have 
reached that state in little more than half a genera- 
tion. Let us, however, consider the matter further 
and we shall see that a very curious and searching 
light is thrown upon the mechanical knowledge of 
the present day by the development of the motor 
car. What was the problem that the designers 
were called upon to solve? It appears simple 
enough. They were given an engine which, 
fixed on the test bench, worked with sufficient 
regularity and certainty. They had the means of 
testing its power with accuracy, and it presented 
no new abstract difficulties, and depended upon no 
untested principles. As an engine, compared with 
what it now is, it may have left much to be desired, 
but as a source of power, suitable for application to 
the purpose before him, it was at least adequate. 
All that the engineer had to do then was to mount 
it in a suitable vehicle and couple its shaft by 
appropriate mechanism to the driving wheels. The 
problem does not sound difficult; it is a problem 
which, were our mechanical knowledge as high as 
we sometimes think, should have caused little 
trouble to the numerous clever engineers who 
attacked it. History, however, shows that they 
failed to solve it, until every step in its progress 
had been made through the fire of experience. It 
is unnecessary to labour the argument by consider- 
ing each difficulty in detail. Everyone who has 
followed the history at all will remember how the 
power of early cars was based on mistaken esti- 
mates; they will recall the troubles with the 
transmission, the defects of steering gear, the inade- 
quacy of the cooling arrangements, and several 
other things of a similar nature, and when they 
consider the apparent simplicity of the mechanical 
problems that are here outlined, and the time, 
money, and brains that were expended on their 
solution, they will admit that, in spite of all our 
scientific attainments, empiricism is at the root of 
vrogress, and that it is, after all, only by trial and 
error that we make our difficult way up the ladder 
of progress in mechanical acts. It must be remem- 
bered that few, if any, of the mechanical problems 
which the early motor car designers had to face 
were entirely new. The bicycle, the traction 
engine, the locomotive were propelled by rotation of 
the wheels, and the power that could be transmitted 
to the rim of a road wheel could be obtained, if 
not by calculation, by direct measurement. Methods 





of changing the relative speed of two shafts were in ugg 
on many machines, and their particular application to 
the driving of a motor car was a matter which—ong 
might have thought, had not experience taught him 
otherwise—could have been settled at the drawing. 
board. The laws of the cooling of heated bodies 
were nearly as well known then as now. The 
forces to be met in steering a moving vehicle 
were as calculable then as they are to-day. 
So with a score of other difliculties which the 
motor car engineer overcame by bitter experience, 
No new laws, no new natural phenomena presented 
themselves for study. Could he have applied at 
once all the knowledge that he had then at his 
disposal the motor car of to-day might have sprung 
as suddenly into existence as if it had dropped from 
the clouds. But he was unable to apply that know. 
ledge to new conditions. If the problem could in 
its completeness have been stated to him he might 
have given a correct solution. It was not the 
means of meeting the conditions that he lacked go 
much as the knowledge of the conditions them. 
selves. He knew that vibration would be a factor 
of considerable importance, but he was unable to 
estimate how great it would be; he knew that road 
resistance would run away with some of his power, 
but he under-estimated its amount; he knew the 
laws of the transmission of power by gearing, but 
he overlooked the effect of the treatment his 
machinery would receive, and soon. But through 
all his difficulties, he was at fault for one reason 
alone. He was unable to apply his knowledge, as 
we are always unable to apply our knowledge when 
mechanical devices, however well known, are used 
for new purposes. There is something that stands 
between our knowledge and its realisation which 
we may call the Coefficient of Uncertainty. It 
is an element which underlies all mechanical 
inventions, and baties our knowledge at every turn 
when we apply it to practical problems. That we 
have the knowledge requisite we become aware 
when we find that we require no new instrument, 
no new intellectual machinery to understand the 
problem once it has been brought home to us by 
experience, just as a student faced by a new word 
fails to understand it, but, once it is explained, 
recognises the roots and sees that, could he have 
applied his knowledge, he would have understood 
the meaning at once. 

When inventors, then, suppose that they are able 
to present to the world a new device for achieving 
a certain end all ready for instant realisation—a 
very frequent state of mind—they overlook this 
coefficient of uncertainty which dogs the majority 
of inventions, and when we teach the budding 
engineer how to invent, it is well not to fail to 
impress upon him that when he wanders outside 
the elementary principles of mechanism, he enters 
a region about which something is nearly always 
unknown, through which the only path is ex- 
perience. 


The Welsh Miners’ Strike, 


Muc# as we may regret in detail the outrageous 
methods of coercion which the Welsh miners and 
their wives are adopting to force all men into the 
trades unions, we find much in it, viewed in 
another light, for which to be grateful. Just as 
the women suffragists defeated the objects they 
had in view by the violence of their action, so 
are the trades unionists providing a powerful 
argument against their Bill by their behaviour 
in South Wales. If blackleading men’s backs, 
tying them in wheelbarrows and throwing them 
into a river, forcing them to march in procession 
like penitents in white robes, frog-marching them 
through villages, and so on, are the types of 
“peaceful persuasion’ which the supporters of the 
Trades Disputes Bill have in mind, the ultimate 
rejection of the Bill cannot be in doubt. A further 
valuable argument against certain clauses in the 
Bill will be found in an _ excellent note by 
Lord Lindley in the Times of yesterday. Lord 
Lindley points out that as trades unions are perfectly 
legal associations, they can, if they think proper, 
register themselves under the Companies Act with 
limited liability, and so obtain the great advantages 
which incorporated bodies have over those which 
are unincorporated. But these advantages trades 
unions will not accept, because of the obligations 
which accompany them; for example, they do not 
wish to make statutory returns, and particularly, 
they do not wish to be liable to be sued, either 
by their own members or by others. They 
therefore ask for a new law on their own 
behalf. Furthermore, they desire to be given the 
power to do what no other person or institution has 
the power of doing under the law of the land— 
that is, of preventing two persons—as, for example, 
an employer and a non-unionist—from entering 
into a contract or dealing together if they so desire. 
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This is what the union is now do‘ng by coercion in 
South Wales. We commend the letter to the 
attention of cur readers. 





NEW CANADIAN STEAMER CASSANDRA. 


To cope with the flowing tide of emigration to Canada on 
principles which are best suited to the times, and to the 
general conditions of the traffic, not only as regards outward, 
but inward freight, Donaldson Brothers, of Glasgow, have 
provided themselves—from the stocks of the Scott Ship- 
building and Engineering Company, Greenock—with a 
twin-screw steamer which is distinguished by a number of 
features of more or less novelty. These are concerned with 
accommodation, and with the facility for transforming 
passenger space into storage space for cargo, and for the 
carrying of cattle, and vice versd. 

The Cassandra—of which we give an illustration from a 
photograph taken while undergoing her speed trials on the 
Firth of Clyde on the 31st ult.—is a twin-screw steamer of 
the ‘shelter deck’? type, and of about 8000 tons gross 
register, 450ft. in length, 53ft. in breadth, by 40ft. depth to 
shelter deck. She has a long upper bridge, and surmounting 
it a boat deck of the same length. She has been built to the 
highest class at Lloyd’s, and conforms with all the require- 
ments of the Board of Trade for emigrant- carrying steamers. 
No accommodatien for ‘‘ first-class’? passengers has been 
provided, but there is ample and high-class accommodation 
on the shelter, bridge, and boat decks for nearly 200 second- 
class passengers, such accommodation in every essential 
respect being equal to the provision in this way made for 
first-class passengers in many ocean-going steamers. 

The saloon is on the shelter deck amidships, and extends 
the full width of the ship, and is handsomely panelled in 
polished oak and mahogany, and copiously lighted by large 
sidelights along the front and sides, and from above by a 





light-and-air well passing through the music saloon to the | 


flying bridge deck, where it is surmounted by a large dome 
skylight tastefully fitted with stained glass. Themusic-room, 
which is immediately above the saloon, is a handsome apart- 
ment finished in white enamel. 


deck. The state-rooms are of exceptional size, and fitted up 
mostly for two and four passengers, with folding iron 
bedsteads, sofa, folding-up lavatory, and all modern 
fittings for the comfort and convenience of passengers. 
Accommodation is also provided for about 1000 third-class 
passengers, in thoroughly sub-divided rooms to hold two and 
four passengers, the berths of galvanised iron being of Baird’s 
collapsible type, of a thoroughly cleanly and airy character, 
easily remcvable when this is necessary. These rooms and 


all the other apartments for the use of steerage passengers | 
ensure for them comforts in all essentials equal at least to | 


those enjoyed by thirdsclass passengers in the largest liners. 
While the vessel is primarily intended for the conveyance | 
of passengers, she is also—as the exigencies of trade between 
this country and Canada would naturally suggest—equipped 
for the carrying of cargo and cattle. 
on her assigned load draught, 9000 tons of deadweight cargo, 
and stowage space for this cargo is provided in five holds. She 
has also a double bottom throughout for the carrying of | 


A large and comfortably | 
furnished smoke-room is situated at the after endof the bridge | 


She is designed to carry, | 


water ballast. The loading and discharging arrangements 
are excellent, ten derricks and ten steam winches by Clarke, 
Chapman and Co. being fitted. That part of the ’tween 
decks not otherwise occupied by accommodation is fitted up 
for the carrying of cattle on the return voyage, stalls being 
provided for 800 head. Necessarily, in these circumstances, 
the ventilation of the ’tween decks has received most care- 
ful attention, electric fans having been introduced with the 
view of rendering the usual provision of ordinary ventilation 
thoroughly effective. A large refrigerating chamber is fitted 
in the lower ’tween decks, with one of Hall’s CO, machines, 
for the purpose of carrying frozen meat and dairy produce 
from Canada to this country, as well as providing wholesome 
provisions for passengers’ use on the voyage. The vessel is 
fitted throughout with electric light, and to ensure proper 
lighting under all conditions, two sets of generating plant 
are fitted, each of which is capable of maintaining the entire 
installation. 

The Cassandra is fitted with twin-screw triple-expansion 
engines, having cylinders 26in., 42in., and 70in. diameter, 
with a piston stroke of 48in. The bed-plates and framing are 
massive castings well secured by fitted bolts, both to the 
tank top and to cylinders. The shafting throughout is 4in. 
in excess of the diameter required by Lloyd’s rules. The 
propellers are 16ft. 6in. diameter, and have cast iron bosses 
fitted with cast steel blades. The surface condensers are 
cylindrical, with large cooling surface, built of steel plates 
and supported on the wing columns. Two air pumps of the 
‘* Edwards ’’ type are fitted, and the water is circulated by 
two separate centrifugal pumps, either being able to supply 
the twocondensers. Besides the usual feed, bilge and sanitary 
pumps, driven by the air pump levers off the main engines, 





there is a complete equipment of auxiliary machinery, com- | 


feed pumps, feed heater and filter, evaporators, 
duplex pumps, &c. Two ash ejectors are fitted, as well as 
steam ash hoist engine and hand winches, An auxiliary con- 
| denser is also provided for dealing with the exhaust steam 
from the winches and auxiliaries. 

Steam is supplied. by two single and two double-ended 
boilers, all of them 15ft. 9in. diameter, and 11ft. 6in. and 20ft. 
| long respectively, all working under natural draught at 180 1b. 
| working pressure. There are eighteen furnaces of Morrison’s 


prising 


corrugated type, and balanced furnace doors are fitted to | 


each. There is one double funnel 14ft. diameter, with a 
height of 90ft. from fire-grate to top of funnel. The main 
| and auxiliary steam pipes are of lap-welded wrought iron, 
suitably arranged to take up expansion. All the machinery 
has been constructed to the Board of Trade and Lloyd’s 
requirements. 

The trials to which the Cassandra was subjected on the 
31st ult. consisted of two single runs between the Cloch and 
Cumbrae Lights, and two single runs on the measured mile at 
Skelmorlie, with a number of turning trials for the purpose 
of testing the steering gear, which is of Hastie and Co.’s 
make. A mean speed of 14? knots was attained with 5500 
indicated horse-power, the engines running at about 88 revo- 
| lutions, and with natural draught. The service speed will 
| be about 13? knots. 

Proposing ‘« Success to the Ship and her Owners”’ at the 
luncheon to which the large company of invited guests were 
entertained, Mr. Charles Cunningham Scott, who presided, 
| said that the firm of Donaldson Brothers had been fortunate 
| in building at this time a vessel for the Canadian passenger 
trade. Statistics showed the remarkable growth of the 








During the 
giznts left 
Britain for Canada. During the year ending with June last 
the number was over 100,000. This showed an advance of 
40,000. In June, 1906, Scotland sent 3741 emigrants to 
Canada, as compared with 1854 in June, 1905, and altogether 
emigration from Scotland had increased 100 per cent. during 
the past three years. These few figures showed, he thought, 
that Donaldson Brothers had built their new steamer at 
exactly the right time. Mr. William C. Donaldson, in reply- 
ing, said most of the company would know that for many 
years Donaldson Brothers had been shipowners, but it was 
only recently that they had turned their attention to the 
passenger business. They always wished to keep abreast of 
the times, and it seemed to them that they had to enlarge 
the scope of their operations and draw into their business the 
passenger traffic. The Cassandra was their first vessel 
specially designed and built with this in view, and he 
thought from what they had seen cf her that they would 
agree they were beginning on proper lines. The passenger 
business, as well as the freight business, was now being run 
on new principles. They were beginning in a moderate way 
by providing only second and third-class accommodation. 
Most of those present would admit that the second-class was 
practically as good as first-class. 

Mr. R. L. Scott, in responding to the toast of ‘‘ The 
Builders,’’ said he thought the action taken by the present 
Government—no doubt on the recommendation of their 
naval advisers—was going to complicate very much the 
matter of work for private shipyards. In cutting down the 
naval programme they would put in the market, for ordinary 
mercantile work, certain large firms who had at great 
expense fitted up their establishments for carrying out naval 
work. This could not fail, from the shipbuilders’ point of 
view, to have a very depressing effect, and they might look 
for rather dull times in the near future. No doubt, however, 
the clouds which were gathering round commerce generally 


passenger trade from this country to Canada. 
year ending with June, 1905, over 65,0UU .m 


| would shortly roll away. 











BaLL BEARINGS —We have received from the firm of Brown 
Brothers, Limited, Great Eastern-street, London, a sample of the 
“Star” ball retainer. Amongst the advantages claimed for 
these retainers, is, first, the great convenience of assembling 
and dis-assembling the bearings—the balls being unable to roll 
about in all directions as in the case where no retainer isused. The 
use of the retainer also reduces the number of balls by one-ihird, 
and by separating the balls also reduces the amount “of friction, 
each ball revolving on its own axis. Brown Brothers, Limited, are 
the sole wholesale agents for these retainers. 

LIQUEFACTION or AtR.—This is advantageously effected when 
the air is initially at its critical pressure of_about 40 atmospheres, 
and is cooled by the circulation around it of air which has been 
cooled by expansion, but to no great extent. An * *ngement 
described by M. G. Claude in Comptes Rendus is this A tube is 
connected with two liquefiers and an expanding chamber ; com- 
pressed air is led into this, some going to fill the liquefiers and the 
remainder passing into the chi amber, where it is expanded to fall 
only to about —160 deg. Cent., passing then round the first 
liquefier wherein it produces liquefaction at —140 deg., to which 
temperature it rises itself, then passing on through a second 
similar expanding chamber, whereby it again falls to —160 deg., 
afterwards circulating round the second liquefier and acting on it 
as before, and finally passing away round the inlet tube and so 
cooling the entering compressed air. By this method 850 c.cm. of 
liquid air have been obtained per h.p. hour. 
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TYPES OF FRENCH TORPEDO BOATS. 


= . 
SrvENTY-tTwWo torpedo boats have recently been constructed | steering gear. 
of the fore part was crushed and folded up like a concertina. 


for the French Navy. Fifteen of these were built at Havre, 

twelve at Rouen, eighteen at Nantes, ten at Bordeaux, nine | 
at the Creusot Works at Chalons-on-Sadne, and the remainder 

in the dockyards. These are illustrated in the accompanying 

engravings, Figs. 1 to 5. As is customary with the majority 

of vessels of this class, their lines are such that when in 

motion they glide upon the surface of the water rather than 

cut through it. It is claimed for them they are remarkable, 

considering their displacement, for speed, resistance, evolu- 

tionary properties, offensive power, and habitability. 

The hull, which is of high-resistance steel throughout, is 
divided into six compartments by means of five water-tight 
bulkheads. The bow compartment is apportioned to the 
crew. The second »nd third compartments are taken up by 
the boilers, of which some are of the Normand and some of 
the du Temple-Guyot type. Each boiler has a capacity of 
1000 horse-power. The fourth compartment contains the 
engines, which have three cylinders and are triple-expansion, 
and the auxiliary machinery, dynamo, pumps, &c. he 
cfficers’ quarters are aft of the engines, and the stern com- 
partment contains stores. The conning tower is on the deck 
forward. It is protected with lin. plates of nickel steel. 

The foliowing table gives the leading particulars of these 
boats, which vary slightly, according to the yard in which 
they have been built. In the case of all of them, however, 
their length is the same, i.e., 39m., say, 124ft. Sin., and 
their contract speed is the same, i.e., 26 knots. Apparently 
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Section 
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Fig. 3—SHAPE OF RUDDER 


need cn trial varied between 25°65 knots in bad weather 


thei 
to knots in smooth water. 
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9 27°4 


Details of French Torpedo Boats (Latest Type). 





Displace 
Rreadtl 


97-507 97-490 99-059 | 99-67 


13ft. llin. 13ft. llin. 13ft, llin. Lift. 10in.|13ft. 1lin. 


97-808 


ment, tons 
1, extreme., 
astern, 
3 8ft. 4in. | Sft. Tin. 

2000 2000 


8ft. Sin. 
2000 


8ft. Sin. 
1900 


Sft. Tin. 
2000 


extre -e 
Horse-power ee 


The bunker capacity is about 11} tons, and the steaming | 
radius at 10 knots is said to be 1800 miles, while at full speed | 
it is 200 miles. With a horse-power of 900—i.e., with one | 
boiler not being pressed quite to its full capacity—a speed of | 
14 knots is attained with the engines running at 179 revolu- | 
tions per minute. 

It will be noticed that these boats only have one propeller. | 
Formerly twin screws were preferred by the French naval | 
authorities, and a speed of 30 knots aimed at. In the present 
craft, however, it would appear that speed has been sacrificed | 
to better sea-going qualities. 

The armament consists of three 173in. torpedo tubes. One of | 
these tubes is, as will be seen, placed in the bows. The other 
two are amidships, and can fire on either broadside. Six | 
torpedoes will be carried. | 

This year two armoured destroyers are to be built. They | 
are to be of 450 tons displacement, and will be protected as | 
were the armoured torpedo boats constructed on what is | 
known as the 1903 system. It may be of interest if we give 
a few details of these latter boats. The displacement is 185 | 
tons. The boilers and engine-rooms are protected with lin, 
nickel steel plates on the sides and extreme bulkheads. The 
deck armour is jin. thick, and so is that of the conning 
tower. There are three 19in. torpedo tubes and two 13in. 
quick-firing guns. These boats have ‘‘du Temple’’ boilers 
and two sets of four-cylinder triple-expansion engines each 
driving a propeller, An example may be given of the 











strength with which these boats are constructed. Recently 


Fig. 2 


Since the first of the series of 72 torpedo boats mentioned 


| one was on her trials when something went wrong with the | at the commencement of this article were cn their trials 
She ran at full speed on to a rock. The whole | some improvements have been made in their stec rng appa- 


ratus. In Figs. 4 and 5 will be seen a balanced ruddcr placed 











Fig. <—3IDE VIEW SHOWING BALANCED FORE-RUDD=R 


She remained fast on the rock, but was eventually towed off. 
On examination in dry dock it was found that without the 
strength due to her armour the boat must have been totally 
lost. The fore part to the first bulkhead was taken out and 
a new bow fitted. She subsequently passed through her 


forward just below the keel. This is of considerable dimen- 
sions for a boat of such size, and has, we understand, been 
found very efficient, 

A new type of balanced rudder, the invention of M. 
Normand, is to be supplied with every new torpedo boat. 

















Fig 5—BOW VIEW SHOWING BALANCED FORE-RUDDER 


trials and is now in full service. 

of these boats are as follows :— 
Length between perpendiculars .. .. 
Beam,extrome ... .. os < : 
Depth ior or 
Draught astern 
Horse-power 
Trial speed 


147ft. Sin. 
16ft. llin. 
11ft. 8in. 
8ft. Sin. 


- 


fd test: ote 
from 26} to 28-7 knots 


The principal dimensions | The accompanying sketch, Fig. 3, shows the shape of this 


rudder, which has apparently given every satisfaction. It is 

| Stated that when steaming straight ahead a boat with a 
rudder of this type keeps her course without continual small 
corrections being made with the rudder. Both sections are 
taken looking in the direction of the arrow. 
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DOCKYARD NOTES, 


Tue cruiser Argyll, of the Devonshire class, is now laid up 
at Devonport for repairs. Though she has only been in com- 
ext , some six months or so, she has had the misfortune 
sut two of her funnels, which will have to be 
and repaired. A large amount of re-baffling is 





missio! 
to burn ¢ 
replaced 

being done. 


Tue German cruiser Rom, over the completion of which 
been some delay, has at last got through her trials. 
At her final six hours’ full power she realised 20,625 indicated 
horse-power and 21°17 knots with new propellers. Previous 
to this she had failed to reach her contract speed, 





there has 


THe Vineta, an old German cruiser of the Hansa class, 
has been practically put off the effective list, as she is being 
turned into an experimental sea-going torpedo ship. Several 
of her guns are being removed. The whole of this class is 
Germany's worst failure. But two of them ever reached 
their modest designed speeds, which was somewhere about 


90 knots only. 





Ture Dutch have sold out of service the three old monitors 
Haii, Hyena, and Vahalis. 





Turwey has ordered in France four 289-ton destroyers of 
98 knots, and four torpedo boats, of 97 tons and 26 knots. 
Presumably when delivered they will undergo the usual fate 
of Turkish torpedo craft, that is to say, be anchored at the 
Golden Horn with their propellers removed lest any revolu- 
tionary should get hold of them. 

RuMouRSs are going round as to Austria’s new battleships. 
They will, it is reported, be of about 15,000 tons displace- 
ment, an advance of 4000 tons upon the present standard 
ship. 





Tur Dutch Indian marine torpedo boats Krokodie and 
Draak have been launched. They are 103 tons and of the 
Yarrow model. A third boat, named Leesbang, is in hand. 

Tue technical classes which were originally instituted for 
the instruction of time-expired marine artillerymen in motor 
driving have now been so extended that all the rest of the 
Navy and several ranks of the army are now included. 
Contrary to what might perhaps have been expected, the 
sailors do not, as a rule, make such apt pupils as the 
marines, though much better than the soldiers, few of whom 
take kindly to the work. Only one or two artificers have, so 
far, gone undersinstruction. These, as was to be expected, 
have done excellently. 





Tur coastal torpedo boat destroyer Firefly was successfully 
launched from the works of Messrs. J. Samuel White and 
Co., Limited, East Cowes, on Saturday, 1st September. She 
is a sister vessel to H.M.S. Cricket and Dragonfly, launched 
by Messrs. White a few months ago, and is the third vessel 
of her class to take the water of the five coastal destroyers 
building by this firm for the Government under the 1905-6 
naval programme. ‘The vessel is 175ft. long, 230 tons dis- 
placement on trial, indicated horse-power 3600, speed 
96 knots, Machinery—water-tube boilers White - Foster 
patent, fired with oil fuel, and turbines—manufactured by 
Messrs. White under Parsons’ patent. 








OBITUARY. 


CHARLES WALTER PHIPPS. 

Tue death is announced of Mr. Charles Walter Phipps, 
works manager of the works at Rugby of the British Thom- 
son Co. Mr. Phipps was born at Worcester in January, 1859. 
Whilst a boy he journeyed to America with his father, who, 
as a bridge engineer, was taking up a position at Cleveland, 
Ohio. The younger Mr. Phipps obtained his first experience 
as a mechanical and electrical engineer in the works of the 
British Engineering Company at Cleveland. As quite a 
young man he had charge for this company of some most 
important electrical developments. Among these may be 
mentioned the installation of the Victoria Works in Lam- 
beth of the Anglo-American Brush Company, now the Brush 
Electrical Engineering Company. He was also sent to 
China and Japan. In the latter country he executed some 
important work for the Government. He was recalled to 
the United States to become works manager of the Brush 
Company, which was eventually absorbed by the General 
Electric Company. Mr. Phipps, in co-operation with two 
other gentlemen, founded the Adam Bagnall-Phipps Com- 
pany for the manufacture of arc lamps and accessories. 
Later on he left this company to take up a position in the 
New York offices of the General Electric Company, and 
remained there some years, It was after this that he was 
offered the post of works manager of the works at Rugby. 
This was five years ago, and he saw the works grow from 
something very little to their present large extent. He did 
not a little towards the bringing about of this expansion, 


THe death is announced of Mr. Henry 8S. MacPherson, a 
director of the North British Railway, at his Glasgow residence, 
Park-gate, at the age of seventy-nine. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TRACTIVE EFFORT. 

Sir,—In reading your leading article on this subject it seems to 
me that you have fallen into one or two errors which go far to 
explain the apparent difference between animal and mechanical 
ower, 

' Your cor‘ention that the animal is able to develop much above 
his rated power for short periods is, of course, the most important 
consideration, but this is not all. ; 

You say that it requires a 10 horse-power engine to propelacarriage 
weighing inclusive, I suppose, 14 cwt. In this I believe you are 
‘quite wrong if you meamthat the average speed is to be only 
12 miles per hour, as in the case of the two-horse carriage. 

As an illustration I will take a motor car with which I am 
familiar, the 6 horse-power Wolseley. Loaded this weighs a little 
more than 14 cwt., and is provided with an engine capable of 
developing about 7 horse-power on the brake. 

Repeated calculations have shown that the power on the wheels 








never exceeds 54 horse-power. Now this car is capable of main- 
taining an average speed on Cornish undulating, not to say hilly, 
roads of 19 miles per hour, and on the level will travel at 25 miles 
per hour. 

Here, then, we have 54 horse-power propelling a carriage at an 
average speed of 20 miles per hour which two horses could propel 
at 12 miles per hour. 

Of course, if you contend that you mean that the carriage is to 
be propelled at an absolutely uniform speed of 12 miles per hour, 
such a power as is provided with the above car will be very nearly 
necessary. For instance, take the road between Penzance and 
Camborne. ‘he severest gradient is 1 in 21, and of the 13 miles 
there are not above three miles of level ground. On this road the 
above car will readily exceed 20 miles per hour, and I have myself 
— over it with a carriage and pair of horses at 12 miles per 
nour, 

At no point on this road will the six horse-power Wolseley fall 
below 15 miles per hour. 

Now what power would be req ired tokeep upanaverage of 12 miles 
per hourwithacaronthisroad/ Taking the great fall in resistanceat 
low speeds into consideration, we shall be quite safe in reducing the 
power in proportion to the speed, and the power necessary falls to 
3-3 horse-power on the hea a figure which is quite contirmed by 
the behaviour of the old 34 horse-power De Dion weighing perhaps 
10 cwt. light, which will readily average on undulating roads a 
speed of 12 miles per hour with two passengers. 

Now it seems to me that this accounts for a great deal of the 
supposed difference in efficiency, for most people will agree that 
it will require two good horses to trot 12 miles in the hour with 
14 cwt. behind them, and it is quite probable that they are 
developing a good bit above 22,000 foot-pounds each per minute. 
Of course, even yet we have not reconciled the powers, there 
being a considerable difference between 3 horse-power and the 
1} horse-power or 14 horse-power of the two horses; but it must be 
remembered that in estimating the above 3 horse-power no allow- 
ance was made for the fall in resistance at 12 miles per hour com- 
pared with 20 miles per hour, which Mr. Beaumont estimates to be 
as 20 is to 60. 

Another mistake which it seems to me you make is in supposing 
that there is little or no loss in transmission. 

Mr. Beaumont estimates the loss in transmission of a good car 
as never less than 25 per cent. and very often 50 per cent. 
Some years ago the losses in an ordinary bicycle were investigated 
at one of the American universities, and it was found that the loss 
in the tire alone was—-with road racing tires—never less than 
25 per cent., to which had to be added the loss in gearing. If this 
be so for the bicycle, it is not difficult to believe that the loss will 
seldom be less than 25 per cent. in a car. 

This, then, gives us the explanation of the large powers put 
into motor cars. In the first place, a maker who put a car on 
the market which could only average 12 miles per hour would not 
have his books overburdened with orders. A four-seated car must 
be able—I am speaking of the cars sold at from £250 to £350—to 
average on hilly roads a speed of 20 miles per hour, and of running 
on the level at 30 miles per hour, and its loaded weight will be 
more likely to be over one ton than under—the 8 horse-power 
Wolseley four-seater weighs 17 cwt. empty, and the 10/12 Humber, 
according to the Scottish trial results, 19 ewt. To do this, from 
7 horse-power to 9 horse-power will be required on the wheels, and 
allowing for losses in transmission, an engine of 10 brake horse- 
power to 12 brake horse-power will be necesssary. 

If the power be measured at the road, the extra speed be 
considered, and if it is remembered, as you point out, that a 
horse can develop 5 horse-power for a few moments, it will be 
found that every difference vanishes, and we have animal and 
mechanical power in agreement. 

Camborne, September 2nd. Joun S. V. Bickrorp. 

P.S.—To put things on all fours, the power of the motor 
engine should be taken by measuring what the car on which it 
is mounted will pull—one does not “‘indicate” the horse’s muscles— 
and if this were done I believe all discrepancy would vanish. 





DERAILMENTS. 


Sir,—The question of the derailment of trains has lately 
evoked a considerable amount of discussion regarding the causes 
of such derailments. Ail the theoretical reasoning which I have 
seen in the various weekly journals is based on inexact assump- 
tions. These theoretical reasonings assume that the train is at 
rest, but possessed with a tendency to fly away in a radial direc- 
tion solely. Such a conception is false, misleading, and leads to 
unreliable deductions. 

The true conditions follow from Newton’s ‘‘ Laws of Motion,” 
which need not be stated here. At each instant of its motion the 
train tends to move at right angles to the direction of the radius 
of curvature of the permanent way. This tangential or right-line 
motion is prevented by one of two ways, or by a combination of 
both—that is: 

(a) By the superelevation of the outer rails, 

(6) By the flanges of the wheels. 

(c) By a combination of (a) and (4). 

On very flat curves either (a) or () may be depended on; on all 
other curves (a) alone should be used. These devices cause oppos- 
ing forces, which continually keep forcing the train inwards, and 
thus make it move in the required curved direction. All this is 
very elementary to your readers, 

Now, suppose that a train is travelling on a curve at a speed 
greater than that for which the given superelevation is suitable, 
what occurs! When the speed is increased, as just mentioned, 
the resistance of the flanges of the outer wheels comes into action, 
and, provided that the speed is not too great for the combined 
resistance of the wheel flanges and the superelevation of the outer 
rails to tangential action, the train will safely traverse the curve. 
This can be mathematically demonstrated. If the speed be 
further augmented then the flanges must mount the rails in a 
direction given by the resultant of all the forces. It is the latter 
point which escapes the attention of both the theorists and the 
experimentalists. 

That wheel flanges can mount the rails without any smashing is 
demonstrated every year. The splitting of trains during shunting 
operations is not an uncommon occurrence. In these cases the 
mounting of the wheel flanges is caused by the tangential pull of 
the engine or vehicles in front of those which mount the rails, 

Ireland, September 3rd. De SILva. 





UNEXPLAINED RAILWAY ACCIDENTS. 

S1r,—I am glad to hear that Mr. Stretton is experimenting with 
the leading bogie of an express engine, and look forward with 
interest to his results. 

In the meantime he asks me to say how much extra weight will 
be thrown on the outer wheels of such a bogie when running round 
a curve at high speed. That would, of course, depend upon many 
things—e.g., the radius of the curve, the superelevation, the 
dimensions of the engine generally, and the amount of sideplay at 
various points, and particularly on the details of the attachment 
of the bogie to the main frame. Even if all these were given, how- 
ever, the calculations would be difficult and complicated, and 
unless one could be sure that all conditions had been allowed for, 
the result might be of very doubtful accuracy. 

But, speaking generally, it may be said that if the bogie be of 
a type in which the whole weight is concentrated in the immedi- 
ate vicinity of the pin, then that weight would re:nain fairly 
equally distributed over the four wheels whatever the speed may 
be. 3ut if the design be such that part of the weight is also 
carried on bearing surfaces situated in the frame at a distance 
of about half the gauge on each side of the pin, then nearly as 
much extra weight would be thrown on the outer wheels of the 
bogie when rounding a curve as would be thrown on them if 
those wheels were carried direct in the main frame ; that is to 





say, nearly the whole weight would come on to the outer wheels 
when the engine was on the point of capsizing. For any given 
case, therefore, the actual distribution of weight would lie between 
these two extremes. 

But, surely, Mr. Stretton doesnot doubt that some extra weight 
is really thrown on the outer wheels of every vehicle that rounds 
a curve at high speed? This would seem to be so obvious that 
it hardly needs a mathematical demonstration ; but if one is 
desired, I would refer him to the very clear demonstration given 
by Mr. Rolls Appleyard in the Engineering Supplement of the Times 
of August 22nd. It would be interesting to have an account of 
the experiments which Mr. Stretton says fail to show that 
such alteration in the distribution of weight occurs in actual 
practice. 

But, giver that such alteration does occur, surely all must agree 
that the extra weight thrown on the outer wheels at high speed 
makes for the safety of the train. Whatever the side pressure 
which causes the leading flange to rub against the rail head may 
amount to, the probability of the side pressure causing the flange 
to climb up the side of the rail head must be reduced by anything 
which either relieves that side pressure or increases the superin- 
cumbent weight which hinders such climbing. Any transfer of 
weight from the inner to the outer wheels must relieve that portion 
of the side pressure which is due to the non-radiality of the axles, 
as well as increase the superincumbent weight ; and were it not 
for this tendency, derailments by mounting would be much more 
frequent. How far, however, this increase of superincumbent 
weight can be trusted to counteract the increase of side pressure 
due to increase of speed depends largely on the construction of the 
engine, and for this reason I look with suspicion upon bogies of 
the first of the two types referred to in my third paragraph above, 
and I should be surprised if Mr. Stretton’s experiences has not 
drawn his attention to the fact that such bogies are more liable to 
derailment than other types designed so as to admit of the transfer 
oi weight to the outer wheels on curves. 

I am sorry that the diagram in my last letter was not drawn to 
scale, but I fail to see why that should be thought to invalidate 
the reasoning. Itis true that—as Mr. Stretton points out—the 
corner of the rail is usually rolled to about half an inch radius ; 
but the standard tire usually has a fillet of Zin. radius, and so 
long as the rail and tire have anything like these proportions, my 
diagram is sufficiently correct for its purpose. It would, perhaps, 
fail if both tire and rail were formed to identical curves, but they 
would not remain so long. C. W. H. 

September 3rd. 


THE DESIGN OF PLATE GIRDERS. 


Simr,—In the article on the design of plate girders which 
appeared in THE ENGINEER of the 24th August some rules are given 
for the design of the web which are misleading. The equation 
p(p — 5-2) = 8 derived from the analysis for compound stress 
gives two solutions for the principal stresses—one the intensity of 
the thrust and the other of the tension at right angles to the 
thrust. This effect of tension is neglected, and evades the whole 
question of the compound stress in the web. Furthermore, the 
direction of the lines of stress deduced from the theory of bending, 
as was pointed out.some time ago, cannot be directly applied to 
the web and flanges of a plate girder, and when stiffeners are placed 
on the web it applies still less. The formula is inapplicable to the 
design of the web, as it assumes the shear stress to be constant, 
whereas in reality the allowable shear stress depends upon the 
thickness of the web and the wave length of the wave formation 
set up in the buckling of the web; and any formula to be of use 
must take into consideration these two variables. The web having 
been designed on the assumption of a constant value for the shear 
stress, the disposition of the stiffeners and the buckling of the 
web is considered, a modified form of the Rankine-Gordon formula 
being used ; this leads to a rule for the spacing of the stiffeners, 
but gives no clue as to what the dimensions of these stiffeners 


should be. The valueof C = a has been adopted in the for- 


mula, It would be interesting to know how the value of this 
constant has been obtained, as the experiments from which the 
constants in Rankine’s and Gordon’s formule were derived did not 
contemplate their application to the case of the web of a plate 
girder. 


Trinity College, Dublin. W. E. LILty. 





{In reply to Professu: Lilly’s letter, the sketch—Fig. 1—in 
the article clearly shows the two components of the resultant 
stress, the tension by a thin line, and the compression by a thick 
line. Thus, for instance, 4-57 tons—compression—and 1-97 tons 
—tension—are the two roots of the equation 

p(p — 2-6) = 3, 
2-6 tons being the direct stress at the point considered. 

The tensile stress—1-81 tons—corresponding to the value of the 
compressive stress used in the calculations—4-78 tons—although, 
as Professor Lilly points out, not negligible, is small compared with 
the compression, and it is clearly stated in the text—‘‘If this 
represented the actual condition,” &c, 

A justification of the correctness of the lines of stress, as 
sketched in Fig. 1, can be found in Cotterill’s ‘: Applied 
Mechanics,” page 396. 

The constant 37:5 is one recommended by Baker for mild steel 
solid rectangular pillars. 

The calculations were given to show that the stresses in the webs 
of plate girders are greater than are generally allowed for, and 
though, as pointed out, not based on the actual and complicated 
conditions of practice, correspond to a simple approximation. 

September 5th. THE AUTHOR OF THE ARTICLE. ] 





STRENGTH OF CAST IRON. 


Str,—In your issue of August 25th reference is made to the 
influence of cold on the strength of steel, and from the experi- 
ments quoted, the ultimate strength and limit of elasticity of 
this metal, at very low temperatures, seem to be very much 
increased. 

Some years ago, when much engaged on testing iron and steel, I 
made experiments on the comparative strength of cast iron test 
bars when the metal was run quite hot into the mould and when 
the bars were run with metal kept in ladle till it would just still 
run and fill the mould. The tests showed that so far as ultimate 
strength was concerned there was no appreciable difference between 
the hot and dull run bars, but the deflection was noticeably less ; 
that is to say, the dull run bar was as strong as the hot run one, 
but much stiffer. In regard to the action of blows, a cast iron 
tensile link, whose neighbours all stood from 12 tons to 13 tons 
per square inch, broke with a load of 7 tons, after a number of 
smart taps with an iron pin upon the link while bearing the 7-ton 
dead load. At each tap given to the link, the pointer, registering 
the extension, visibly dropped until fracture took place. 

September Ist. W. J. MILLAR. 








To facilitate the mooring of vessels at the New York 
quays by night a new channel 2000ft. wide and 8 miles in length 
is to be formed, and electric buoys will be placed along both sides, 
with red lights on the Brooklyn side and white lights on the Staten 
side, Large lightships will be stationed in a line with Staten 
Island beacon light. 
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ARMOUR AND ITS ATTACK.* 
Ry Brevet-Major W. E. Epwarps, R.A. 


Tr was with considerable diffidence that I accepted the invita- 
tion of the President of this section to read a paper upon 
‘* Armour and its Attack,” and before doing so, I must ask for 
your indulgence on two points. In the first place I feel that as 
regards the manufacturing side of the question, I am speaking 
merely as an amateur. Such small knowledge as I have is entirely 
due to the kindness which I have been shown by manufacturers, 
my thanks being principally due to Sir W. G. Armstrong, Whit- 
worth and Co., who have accorded me exceptional facilities in this 
respect. I can, however, only deal with this part of my subjece 
from the outside, while, in addition, many of the details of the ex- 
tremely complicated process of manufacturing the modern armour 
plate are, for obvious reasons, confidential, so that I am only able 
to give a very general descriptive account of the process. 

Secondly, when dealing with the subject from the point of view 
of the artillerist, 1 am again handicapped by the fact that here 
also much information of interest is confidential, and the question 
can only be discussed in more or less general terms. Neverthe- 
less, I hope that, in spite of both these limitations, my paper may 
not be without interest, at any rate for those of my audience who 
have not made a special study of the subject. 

The history of armour as applied either to ships or to forts goes 
back to a apes ore aye recent date only, and, as far as I have 
been able to ascertain, the first person to suggest its use for the 
protection of ships of war against artillery fire was Mr. William 
Congreve, subsequently General Sir William Congreve and the 
second baronet of the name, who in 1805 put forward the designs 
of a floating mortar battery of 250 tons displacement for the attack 
of coast defences, which was to carry four 42 lb. carronades and 
four large mortars, and to be covered with plates and bars of iron, 
so as to be invulnerable to an enemy’s fire. Nothing, however, 
appears to have come of Congreve’s proposals, and the next re- 
corded advocate of armour was one John Stevens, of New Jersey, 
who submitted plans for an armoured vessel to the United States 
Government in 1812. In 1841 General Paixhans, the inventor of 
the shell gun, advocated plating ships with iron as a protection 
against his own missiles, and in the same year Robert Stevens, of 
New Jersey, a descendant of the above-mentioned John Stevens, 
after having carried out experiments to ascertain the thickness of 
iron which would keep out various calibres of shot, submitted to 
the United States Government carefully worked out plans for the 
application of armour to ships. ~ The matter, however, did not go 
beyond the experimental stage, and although Dupuy de Lime 
designed an armoured frigate in 1845, it was not until the battle of 
Sinope, November 30th, 1853, that the absolute necessity of 
armour as a protection against shell tire was fully realised. 

The total destruction of the Turkish fleet by the shell tire of the 
Russian Squadron under Admiral Nakhimoff convinced the Powers 
of the necessity of forthwith introducing some means of protection, 
and early in 1854 floating batteries were put in hand in the United 
States, France, and England, in the order named. 

These batteries were from 1300 to 1600 tons in displacement, 
of about four knots speed, and were completely ironclad, the 
thickness of armour varying from 4in. to 44in. of wrought iron, 


on : 
Fig. 1—Face of Typical Soft Steel (Cammell) Plate, 10-5in. thick 
(attack as in 2). 


backed by from 24in. to 28in. of oak. Their armament consisted 
of ten 10in. shell guns in the case of the English, and sixteen 
68-pounders in the case of the French vessels. The French 
batteries were almost immediately put to the test of an actual 
engagement in the bombardment of Kinburn in 1855, where 
three of them took a very prominent part. The fortress of Kin- 
burn, which mounted fifty-one casemated guns, varying between 
18 and 32-pounders, was reduced and forced to surrender after a 
five hours’ cannonade at a range from 700 to 1000 yards. The 
armour of the batteries, one of which was struck sixty-five and 
another sixty-four times, was not penetrated, and the only 
casualties on board were due to shells which entered through the 
vorts, 

: To quote Very :—‘‘ This comparatively insignificant action at 
Kinburn, which had but little if any effect upon the course of 
the Crimean War, changed the whole condition of armour for 
naval use from one of speculation to one of actual and constant 
necessity.” 

In 1861 both England and France had armoured sea-going 
squadrons afloat, and they were quickly followed by the United 
States. 

Throughout the American Civil War of 1862 to 1863, the value 
of armour was constantly demonstrated, notably in the case of 
the ‘‘ New Ironsides,” which for six months was constantly in action 
against the Charleston forts. She received 193 hits, but suffered 
no material damage, although there were a few casualties among 
her personnel from flying bolt heads and from splinters, The 44in. 
armour, backed by 2lin. cak and inclined at 30 deg., was, however, 
never penetrated, although struck repeatedly by 10in. solid shot 
at 1000 yards range. Since those days, instances of the value of 
armour may be multiplied, but it suffices to say that all reliable 
evidence, including that afforded by the recent Russo-Japanese 
war, goes to show that armour does not behave in the erratic 
manner which is sometimes stated, and that proving ground and 
experimental results may be relied on as guides to what may be 
expected in action. 

There have been disputes as to the best material for armour 
plates and as to the best disposition for the latter in a ship with a 
view to giving the maximum of protection for the weight at the 
constructor’s disposal, but the value of armour per se has seldom, 
if ever, been scriously questioned. 

Even comparatively thin armour gives an advantage, as not only 





* Read before SectionG of the British Association, on August 2nd, 


105, at York. The paper was illustrated by lantern slides, some of 
which are reproduced. 





will it keep out high explosive shell to a great extent, and, to a 
less extent, powder-filled common shell, but it will also, unless 
greatly overmatched, deflect armour-piercing projectiles striking at 
angles exceeding 40 deg. to the normal. 

he introduction of armour was, of course, at once met by in- 
creasing the power of the gun and the quality and shape of the 
projectile. ‘This was replied to by thickening and improving the 
quality of the armour, so that in the twenty years between 1858 
and 1878 we find that the thickness of armour increased 
from 4}in. to 24in., while the 54in. 68-pounder developed into the 
16in. 1700-pounder, and cast or wrought iron round shot were 
superseded by chilled iron or steel ogival-headed A.P. projectiles 

The increased thickness and weight of armour necessitated a 
corresponding reduction in the armoured area, and we pass 
gradually from the thinly but completely iron-clad Warrior, with 
a mixed battery of 8in. and 7in. guns of 9 and 64 tons respectively, 
to the Inflexible, with her small but thickly armoured central 
citadel and her four l6in, 81-ton guns. 

It is about the date of the Inflexible, 1876-7, that we find 
wrought iron armour being supplanted by steel and compound 
eg the former introduced by Schneider in 1876 and the latter 

Cammell in 1877. Steel was harder, but, at the same time, was 
also more brittle than wrought iron, while the compound plate had 
the advantage of combining a hard steel face to break up the 


Fig. 2 —Face of 10-5in. Steel Plate, after attack by fuur 6in. aud one 
8in. projectiles, showing tendency to tbrough cracking. 


attacking projectile with a tough wrought iron back to hold the plate 
together. Its weakness was, of course, due to its being non- 
homogeneous throughout, and the surface plate was liable to crack 
and scale off underattack. Figs. 1,2 and 3 were then shown upon 
the screen to illustrate typical steel and compound plates. For 
several years compound armour more than held its own against 
steel, but the manufacture of the latter gradually improved so 
that about the year 1890 the best steel plates were probably 
better than the best compound. The average resisting power of 
both was, however, much about the same, and may be taken as 
equivalent to 14 times that of wrought iron. 

The process introduced by Captain Tresidder of face-hardening 
plates by chilling their heated surfaces with jets of water, raised 
the resisting power of compound beyond that of the best all-steel 
armour, but compound plates hardened by this process were almost 
immediately superseded by steel plates made by the Harvey 
process, which had the effect of giving a plate of homogeneous 
material the properties of a hard face and tough ‘back, hitherto 
only possible by superimposing a hard steel surface upon a wrought 
iron or mild steel foundation plate. Harvey effected this great 
improvement by keeping the face of his steel plate for some weeks 
at a high temperature in contact with carbon. The face absorbed 
carbon up to a certain limit, when the plate was removed from the 
carbonising or cementation furnace and allowed tc cool slowly 
until it reached a dull red heat. It was then suddenly chilled with 
water, but by a less perfect method than that adopted by Tresidder. 
By this means a glass hard surface was produced against which the 
points of the best armour-piercing projectiles were broken, while 


Fig. 3—Face of Typical (Cammell) Compound Plate, 10-5in. thick, 
after attack by three steel and two Palliser A.P. 6in. projectiles, 
(S.V. about 1960ft.) 


the toughness of the back of the plate was not impaired. The 
Harvey and Tresidder processes, which soon became combined, 
raised the figure of merit—or resisting power as compared with 
wrought iron—of steel plates to about two, while further improve- 
ments introduced by the firm of Krupp in 1893 raised the resisting 
power still further up to about 2-5 times that of wrought iron 
for cemented, and 2-25 for non-cemented plates. Figs. 4, 5 and 6 
were here shown to illustrate typical K.C, and K.N.C. plates. The 
improvements introduced by Krupp related both to the material 
of the steel and to the process of manufacture, and the Krupp 
plates, although not, perhaps, harder in the face than Harveyed 
plates, were very much tougher in the back. Nickel steel had 
first been introduced by Schneider in 1889, and in 1891 or 1892 
the St. Chamond Works employed a nickel steel to which was 
added a small percentage of chromium. Nickel steel combines 
great tensile strength and hardness with a high elastic limit and 
great ductility. This combination of tensile strength, hardness, 
and ductility gives it especial value forarmour, Chromium, which 
is now invariably used in Krupp armour, adds still further to the 
hardness and toughness of the plate. 

The composition no doubt varies slightly among the various 
makers, but the following may be taken as a typical analysis: 
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The moderu heat treatment of these nickel chrome steels i 
process of manufacturing an armour plate is a very long and ¥: the 
plicated one. The range of temperature at each of the mn 
operations is very limited, and very great care has to be taken tt 
prevent the limits being passed. In this connection I may , nth 
the following extract from Mr. Hadfield’s presidential] adda 
the Iron and Steel Institute in 1905 : See 

‘One of the most important branches of the metallurgy of ; 
and steel to-day is that relating to heat treatment, and in ‘using the 
term I am here referring to something apart from heat treabnans 
for hardening purposes. Bi 

‘Why, it may be asked, is heat treatment found to be 
important! Itis because on the temperature employed to prod * 
a particular condition in the steel rests the final physical pee 
mechanical properties of that material. For example, a nicks! 
chrome-iron alloy, as forged, may appear to be of no commercial 
value, but by judicious heat treatment, with or without quenchin, 
in oil or water, its elastic limit may be made to vary from y9 ra 
60 tons per square inch, its tenacity from 40 to 96 tons, a 
square inch, and its ductility from 8 or 10 per cent. to 30 or a5 
percent. We still understand but dimly why these effects = 
produced, but in the main, no doubt, they are owing to resultant 
variations in the form of the carbide or hardening carbon present 
or to almost infinite shades of conditions of combinations of the 
two, Seeing that there are now more than 80,000 different carbon 
compounds known to exist, the extraordinary marvellous influence 
ind newer of carbon, when alloyed with iron, need not be a matter 
of wonder, 

"Was. . other metals are affected by variations in temperature 
not one of them seems so sensitive as iron and its alloys, It jg 
stated that even the temperature of boiling water at atmospheric 
pressure will gradually soften hardened carbon steel ; certainly ;+ 
200 deg. Cent. changes occur.” 5 

Although a few firms are said to use special processes of their 
wn, these probably differ only in detail from that introduced by 
the late Herr Krupp, and the majority of modern plates are made 
under the Krupp licence. There are two kinds of Krupp plate 
‘emented and non-cemented. The term cementation is applied to 
che process of superticially carbonising one side of a plate with q 
view to obtaining greater hardness on chilling. It is not, of course 
peculiar to Krupp plates, as it formed the essential feature of the 
Harvey process. The absence of cementation constitutes the only 
lifference between cemented and non-cemented plates, their com 
position and treatment being otherwise identical. Until compara. 
tively recently, Krupp armour under Sin. in thickness, and also the 
urved plates used in structures such as casemates, were not 
cemented owingjto_there being manufacturing difficulties in the 
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Fig. 4—Typical tin. K.C. Plate (face). 


way of employing the full process; possibly on account of a 
zreater tendency for cemented plates, aairovesage J when thin, to 
warp in manufacture, and also probably because of the risk of over 
‘ementing. The difficulty, whatever it may have been, appears 
wo have been overcoine to a large extent, and at present the 
cementation process is applied to curved plates and also to thin 
plates down to as low a thickness as 3in. 

The value of the cementing process is, however, at a maximum 
for plates of about 6in. in thickness, the figure of merit, which 
in exceptional cases may be as much as 3, falling off both 
ibove and below this point. The reason is doubtless to be 
found in the fact that the maximum depth to which the carbon 
enters is about 2in. Ina 6in. plate this gives the best relation of 
yard face to tough back. Above this the plate lacks a sufficient 
proportionate depth of face, and below 6in, the plate tends to be 
orittle where the full carburisation is given, or if the two to one 
proportion be maintained, the hard face is not deep enough to 
exercise its full value in breaking up the projectile. : 

One of the principal features of the Krupp process consists in 
she extreme accuracy with which the materialis treated thermally. 
Great care has to be taken both with regard to the temperature 
ind the duration of the various operations, and at some stages 4 
‘ew degrees one way or the other in the temperature of the steel, 
we five minutes more or less exposure in a furnace, will make all 
the difference between a successful plate and a failure. (rreat 
vigilance and long practical experience are necessary if good and 
uniform results are to be obtained. 

In addition to these personal qualifications, special and 
extensive plant of great power and costliness is required for carry- 
ing out the process, so that it is not surprising to learn that the 
cost of the finished product averages something like £100 per ton. 

The first stage in manufacture is the casting of the ingot from 
which the armour plate is to be forged. Special regenerative 
furnaces of the Siemens-Martin type are used for me!ting the steel, 
whose composition has already been stated, and the greatest care 
is taken during melting to ensure that each ingredient in the steel 
is present in the proper proportion. ; 

After casting, the ingot remains in the ingot mould fora specified 
period, according to its weight and thickness. It is then with- 
drawn and charged into a reheating furnace, where it remains 
until it has attained a definite and uniform heat throughout. It 
is then brought under the hydraulic forging press, where it under- 
goes a certain amount of forging, with the object of bringing 1t as 
nearly as possible into a homogeneous condition throughout its 
mass. After being thus partially forged, the ingot slab is again 
passed into a reheating furnace preparatory to the rolling which 
forms the next operation. After remaining in the furnace for 
many hours at a high temperature, the slab is withdrawn and 
passed through the mills, where it.is rolled into a plate of the 
required dimensions. he operation of rolling is more superficial 
in its effect than forging under the press, and by itself would not 
give such good results as are attained by first pressing and then 
rolling. After the rolling is finished, the plate is placed on knife 





a a. 


oan at ob 


<7 





Wi 











Supt. 7, 1906 


THE ENGINEER 





253 











—_— 
i allowed to cool, being so arranged that the cooling is 
form on both faces. At this point the plate is subjected 

4 thermal treatment preparatory to the operations of surfacing 
we) witting. Its face is then scaled by pneumatic scaling 
and ors, after which it is planed prior to cementation. The 
seen tion, of surfacing being completed, the plate is passed 
or ce cementation furnace, where its face remains for some 
wee 
carbon, the 


edges anc 
fairly unl 


temperature being gradually raised to that required 
for cementation, and as gradually lowered after that is effected. 
The whole operation of cementation takes about a month, and 
during the middle period constant records of temperature are 
taken every quarter of an hour by pyrometers, to ensure the | 
correct temperature being maintained, ; 3 
After cementation and while still comparatively hot, the plate is 
reheated prior to being oil hardened, after which operation the 
plate is again reheated and passed to the bending presses, where | 
it is bent to form while hot, heavy curved iron or steel blocks 
heing used to give the plate the required form. After the bending | 
leted the plate is again reheated and cooled, when the final 
drilling, and cutting are carried out. The plate isnow 
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Fig. 5—Typical K.C. Plate (face). 


placed in a furnace and differentially heated so that the face is | 
raised to a higher temperature than the back. After being thus 
heated for a certain period, the plate is withdrawn, and both back 
ind front are douched simultaneously with jets of cold water, the | 
result being—if the operation is successfully carried out—that the 
face of the plate is left glass hurd, while the back is in the toughest 
condition possible for such hard steel. 

After this operation the plate is returned to the machine shops, 
and is carefully examined to see that its curve is correct. Any 
slight error in the direction of convexity can be remedied by 
pressure on the face while the plate is cold, but an error in the con- 
trary direction could not be rectified without a special heat treat- 
ment, and repeating the whole process of differentially heating and 
chilling. 

Any rectification in linear dimensiers must now be done by 
grinding. Test pieces, which have Leen left on from the com- 
mencement—their junction with the plate being partially cut through 
and then protected by sand during the cementation process—are 
now removed from the finished plate, and examined for richness 
and depth of cementation, depth of hardness, X&c., and, in addition, 
tensile and bending tests are carried out, which must satisfy such 
conditions as may be laid down before the plate can be accepted 
and passed into the service. 

\ variety of armour which demands notice, although more or less | 
obsolete, is chilled cast iron. It was never used for naval pur- 
poses, but at one time it was largely used in land defences upon 
the Continent in the form of armoured cupolas. Being cast, it was 
| apted to structures of complicated design and varying 
thickness, It could be cast into any required form, and was built 
up of heavy blocks, keyed together, no bolts or backing being 


well 





used, 

It was exceedingly hard and practically unperforable, but could 
be destroyed by fracture, and would crumble away under the con- 
tinuous bombardment of steel armour-piercing projeciiles from 
guns of medium calibre. It was therefore mainly used on sea 
fronts, where it was admirably suited to resist the few rounds that 
the heavy guns of battleships might be expected to deliver during 
an attack of comparatively limited duration. 








Fig. 6—Face of Typical K.N.C. (Vickers) Plate, limit of resistance just 
11 


reached by third round from 4-7in. A.P. shell. 


Its lineal suecessor is cast steel armour, which is made now-a- 
days by two tirms—Messrs. Krupp, in Germany, and Messrs. Had- 
field, in this country. 

The characteristics of cast steel armour, as regards behaviour 
under attack, are, however, very different from those of chilled 
iron. Although not equal in resisting power to rolled K.C. 
plates, this cast armour can nevertheless be made very superior 
in this respe+t to ordinary forged steel, and be at the same time of 
remarkable toughness. It would hardly seem possible, however, 
for the same regularity of quality to be obtained with cast armour 
as with forged plates, on account of the extreme difficulty of 
obtaining heavy castings free from blowholes or other internal 
flaws. On the other hand, it should be cheaper than forged 
armour and quicker to make should time bea consideration. Fig. 
/ was here shown, 

To turn now to the attack of armour. 

Its effectiveness depends upon the nature, weight, diameter, 
velocity, and angle of incidence of the attacking projectile. 

The armour-piercing projectile of to-day is an ogival-headed 








ks at a high temperature in contact with specially prepared | 





| 


| cylinder of specially hardened and tempered steel. The composi- 


| tion varies according to the manufacturer, but, in addition to | 


carbon, it almost invariably contains chromium, and usually 


nickel, Other hardening agents, such as molybdenum, are occa- 


sionally employed. The armour piercer is now-a-days usually a 
| low capacity shell ; that is, it contains a cavity which is capable 
of taking a bursting charge of about 24 per cent. of the total 
weight of the shell when filled. It is generally made of forged 
| steel, but some shell, notably those made by Messrs. Hadfield, are 
| cast. Capped A.P. shell of modern type are, as a rule, capable of 

perforating intact a Krupp cemented plate of a thickness 

equivalent to their calibre at a velocity of from 1800 to 1900 foot- 
seconds. Uncapped A.P.shotrequire a considerably higher velocity 

to defeat a similar plate, and their action is a punching and not a 

perforating one where hard-faced plates are concerned. Fig. 8 

was here shown. 

When attacked, a plate may yield in three ways. 

It may be fractured and broken up without being perforated, as 
in the case of chilled iron armour. It may be perforate 
or bored, as in the case of a relatively soft plate such as 
wrought iron, when overmatched by a pointed projectile. It may 
yield by a plug or, more usually, a large coned disc being 
punched out of it. This is the manner in which the modern 
hard-faced plate yields when overmatched by uncapped pro- 
jectiles, and may be looked upon as intermediate in character 
between the extremes of boring and smashing, but approaching 
the former rather than the latter. It is noticeable that when the 


| diameter of the attacking projectile is much in excess of the 


thickness of the plate, the figure of merit of the latter falls off con- 
siderably as far as resistance to punching or racking is concerned, 
so that the F.M. of a 6in. K.C. plate, for instance ‘nay be 2-6 





Fig. 7—6in. Cast Steel Ai mour, not face-hardened. 


or 2-2, according as the attacking projectile is a 6in. or a 9-2in.; 
the reverse, however, appears to be the case where perforation 
proper is concerned, the». being some evidence to show that in 
this case the F,M. falls when d is less than ¢, 

The laws governing the resistance of armour to perforation have 
been the subject of investigation for many years, and a consider- 
able number for formulas have been put forward by means of 
which the thickness of armour perforable by any given projectile 
at any given striki»g velocity may be calculated. Although in 
some cases based on very different theoretical considerations, 
there is a general agreement among them so far as perforation 
proper is concerned, at any rate as regards the relation between 
thickaess of plate and striking velocity of projectile, and 
Tresidder’s formula for the perforation of wrought iron :— 

we. 1 
ad” jug 48-0410 
may be taken as typical. Here ¢ represents the thickness perfor- 


c= 


| able in inches, # the weight of the projectile in pounds, ¢ its 


velocity in foot-seeonds, d its diameter in inches. 
For the perforation of Harveyed or Krupp cemented armour by 
capped armour-piercing shot, this formula may be employed in 





Fig. 8—Back of 1fin. (Vickers) K.C. Plate, showing advantage given 
by cap to 6in. A.P. shot. In round 8 the projectile, although capped, 
is acting as if uncapped. 


| conjunction with a suitable factor according to the nature of | 
For example, in the case of K.C, armour, the | 


urmour attacked. 
formula becomes 
me de Ke I : 
d log -+ 8-8al0 
Hard armour, such as chilled cast iron, cannot be perforated, 
but must be destroyed by fracture, and its destruction is 
apparently dependent solely upon the striking energy of the 
projectile and independent of its diameter. 
In the case of the punching of hard-faced armour by uncapped 
projectiles Krupp’s K.C. formula : 


e= we? x ] 





d ~ log.-1 6-353: 
is that usually employed in this country. 


This, if we assume the sectional density of projectiles to be 





constant, and equal to 0-46, reduces to the very handy rule- 
vd 7 oe mew 7. : 
of-thumb ¢ = which, within the limits of striking velocity 
obtainable under service conditions, is sufficiently accurate. 

For oblique attack up to an angle of 40 deg. to the normal, 
beyond which angle the projectile often fails to bite, the same 
formula may be employed, ¢ sec @ being substituted for ¢, where 
@ is the angle of incidence. 

Common shell, which are not strong enough to remain unde- 
formed upon impact, derive no benefit from the cap, and invariably 


| ; 5 
defeat a plate by punching rather than by perforation. 








Their 
punching power may be taken roughly as about two-thirds that of 
an uncapped armour-piercing shot. 

High explosive shell, unless special arrangements are made to 
deaden the bursting charge, and so obviate detonation upon 
impact, are only effective against the thinnest armour. 

Within certain limits, the resisting power of all hard-faced 
plates is very much reduced when the armour-piercing projectiles 
used in the attack are capped, the average figure of merit of 
Krupp cemented plates not being more than 2 against capped 
shot, as compared with about 2-5 against uncapped. 

The cap, which was first proposed by Colonel—then Captain— 
English, R.E., in 1878, but not taken up seriously until 1894, when 
capped projectiles were used in Russia under the name of magnetic 
shot, consists of a thimble of comparatively soft steel, of from 3 
to 5 per cent. of the weight of the projectile, and is attached to 
the point of the iatter either by solder or by being pressed 
aydraulically into grooves or indentations in the head. Its 
function appears to be to support the point on impact, and so to 
enable it to get unbroken through the hard face layers of the plate. 





Fig. 9—Showing Difference in Action of capped and uncapped 
6in. A.P. Projectiles upon a 6in. Piate. 


Once through the cemented portion with its point intact, a projec- 
tile which is strong enough to remain undeformed will, as a rule, 
if its striking velocity be high enough, perforate the plate by a true 
boring action. In the case of the uncapped projectile, on the 
other hand, the point is crushed against the hard face and driven 
back as a wedge into the body of the projectile which is thus set 
up, so that, instead of boring, it acts asa punch, and dislodges, or 
tends to dislodge, a roughly cylindrical plug, or more often a large 
coned disc of metal, the greatest diameter of which may be as 
much as four times the calibre of the projectile. The disproportion 


| between maximum diameter of dise and calibre of projectile is 


most marked when the latter considerably exceeds the thickness 
of the plate. 

A stout rigid backing evidently assists a plate very much more 
against this class of attack than against the perforating attack of 
a capped shot. The photograph now on the screen—Fig. 9—which 
is taken from the ‘‘ Encyclopedia Britannica,” shows the back of 
a Harveyised plate attacked in 1898, and affords a good illus- 
tration of the difference in action of capped and uncapped _projec- 
tiles. In round 7 the star-shaped opening made by the point of a 
capped shot boring its way through is seen, while rounds 2, 3, and 
5 show discs of plate partially dislodged by uncapped projectiles. 
The action of the cap is even better shown in an illustration which 
appeared in an article by Captain Tresidderin the Nava/ Annual 


| for 1905, and of which I have unfortunately not got a slide. The 
| plate shown was a 250 mm. (9-8in.) Krupp plate after attack by 


15 mm. (5-9in) capped A.P. shot. In two of the rounds the 
striking velocity of the projectile was just below that required for 
perforation, and the photograph of the back of the plate shows 
very clearly the boring nature of the shot’s aztion. Occasionally 
a capped projectile punches out a more or less cylindrical plug of 
about its own diameter from a plate and does not defeat it by a 
true boring action. In such cases it will usually be found 
that the projectile has been broken up and often only the head, 
set up, and in a more or less crushed condition, has got through 
the plate. This peculiarity of action can best be accounted for 
either by attributing abnormal excellence to the plate or to that 
portion of it concerned, for plates sometimes vary considerably 
and are not of uniform bardness throughout—or comparative 
inferiority to the projectile. Whichever way it may be, what 
has happened appears to be that after the cap has given the 
point sufficient support to get it through the very hard surface 





Fig. 10—Back of Gin. Plate, showing incentatioas and holes. 


layers, the point has been flattened in the region of extreme 
hardness and toughness combined, which exists immediately 
behind the deeply carburised surface. The action from this 
point becomes a punching one and the extra strain tends to break 
up the projectile, so that the latter gets through, either wholly or 
partially, ina more or less broken condition, driving before it a 
neariy cylindrical plug of plate. Under favourable conditions the 
perforating power of a projectile is increased about 20 per cent. 
by the cap, an advantage which is not, however, maintained below 
a certain remaining velocity which has not been exactly deter- 
mined, but may be about 1700ft. per second. 

This peculiarity of action is probably due to the cap having 
sufficient time to expand, so that the point of the projectile 1s 
not gripped, and, being unsupported, breaks, the action upon the 
plate then becoming simply a punching one. 

Again, the angle of incidence must, as a general rule, fall 
within 30 deg. to the normal for any advantage to be given by the 
cap, probably because the projectile usually breaks up when the 
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angle is greater. It is noticeable, however, that when a capped 
shot or shell is successful in attacking at an angle it tends to 


become normal to the plate, and passes through at an acuter angle | 


than that of the line of fire. 

Now, it is only with the heaviest and most recently designed 
natures of gun that remaining velocities are as much as 1700 foot- 
seconds at fighting ranges, while the average angle of incidence on 
service is generally taken as about 30deg. It is thus fairly clear 
that cases in which the cap may be relied upon to give addi- 
tional penetration will be the exception rather than the rule 
except in the case of the most modern heavy guns, and then only 
when the striking angle is below the average, so that, even with 
heavy guns, punching will be the more usual effect produced, and 
the deciding factor in the defeat of the plate will be the weight 
and calibre rather than the quality and form of the attacking pro- 
jectile. Very large areas upon the sides of the modern battleship 
are protected by plates of medium thickness, from 6in. to Sin. 
Such plates would keep out the armour-piercing projectiles of guns 
of equivalent calibre except at ranges very much closer than 
those at which it is believed modern naval actions would take 
place. It is the smashing blow of the heavier natures which they 
have to fear. 

The tendency throughout the world is to mount nothing but the 
heaviest natures of ordnance upon battleships, and unless plates 
can be made harder and tougher throughout their mass than at 
present appears possible, even with the best K.C. plates, it would 
seem inevitable that the needed protection must be given by using 
thicker plates, and eventually, perhaps, as the power of ordnance 
increases we may go back to the l4in., and even thicker 
armour of fifteen or twenty years ago. As there must be a limit 
to the size and displacement possible in a warship, this increase in 
thickness raust entail a corresponding reduction in the area of the 
heavily armoured portions. On the other hand, the existence of 
quick-tiring guns and high explosive shells will always entail the 
retention of a large amount of thin armour, so that just as the 
future battleship will probably carry but two classes of guns, a main 
armament of the heaviest that can be conveniently worked, together 
with the smallest quick-firing guns capable of stopping a torpedo 
boat destroyer outside torpedo range, it is not impossible that 
the armour will be of two thicknesses only, that capable of 
stopping heavy armour-piercing shells at medium ranges, and that 
able to keep out high explosive common shells of 6in., or less, 
calibre.* 








CATALOGUES. 


DunLop RvcsBer Company, Limited, Manor Mills, Aston, Bir- 
mingham.—Catalogue of clothing suitable for motor car users. 
OLIVER TYPEWRITER Company, Limited, 75, Queen Victoria- 


| 


| Limited ; a speed of nearly 104 knots was attained ; trial trip, 





street, London.—Pamphlet describing this typewriting machine in | 


Esperanto, 

Bruce, PEEBLES AND Co., Limited, 1, London-wall-buildings, 
London.—Pamphlet No. 17, dealing with P.P.P. continuous 
current motors. 

A. RANSOME AND Co., Limited, Newark-on-Trent.—Section XI. 
Catalogue of sawmill appliances ; pamphlet describing Ransome’s 
new patent horizontal log band saw. 


| engineering sections. 


LAUNCHES AND TRIAL TRIPS. 


DREDGER, built by Fleming and Fergusson, Limited ; to the 
order of Thames Conservancy Commissioners ; dimensions, 233ft., 
37ft. by 12ft.; to carry 1200 tons; launch, August 30th. 

Aypon ; built by Swan, Hunter and Wigham Richardson, 
Limited ; to the order of Messrs. Adam Bros.; dimensions, 231ft., 
49ft.. by 25ft. 3in.; to carry 5680 tons deadweight ; engines, 
triple-expansion, 23}in., 394in., 65in. by 42in., pressure 180 lb.; 
constructed by Wallsend Slipway and Engineering Company, 


August 30th. 

COMPTESSE DE FLANDRE, steel screw steamer; built by Messrs. 
W. Dobson and Co.; to the order of Ocean Société Anonyme 
Belge d’Armement and de Navigation ; dimensions, 280ft., 42ft. 
by 28ft. 7in.; engines, triple-expansion, 22in., 37in., 6lin. by 
39in., pressure 180 lb.; constructed by North-Eastern Marine 
Engineering Company; a speed in excess of the guarantee was 
obtained ; trial trip, August 30th. 

CoRTE, passenger; built by Swan, Hunter and Wigham 
Richardson, Limited; to the order of Messrs. Fraissinet, 
Marseilles ; dimensions, 274ft., 34ft. 6in., by 25ft. 6in.; to carry 
50 first-class, 46 second-class, and 40 third-class passengers ; 
engines, four-crank triple-expansion ; a mean speed of 184 knots 
was attained ; trial trip, September Ist. 

HARLEY, steamer; built by Furness, Withy and Co , Limited ; 
to the order of Messrs. J. and C. Harrison, Limited; dimensions, 
372ft. long ; engines, triple-expansion, 24in., 39in., 66in. by 48in., 
pressure 1801b.; constructed by Richardsons, Westgarth and Co.; 
launch, September 3rd. 

MILLPOOL, steel screw steamer; built by Ropner and Son; to 
the order of the Paol Shipping Co.; dimensions, 370ft., 51ft., by 
28ft. 5in.; to carry 7000 tons deadweight; engines, triple- 
expansion, 2100 horse-power, pressure 180 lb.; constructed by 
Blair and Co., Limited ; launch, September 3rd. 

FAIRPORT, turret steamer; built by W. Doxford and Sons, 
Limited ; to the order of Mr. John Caull, Newcastle ; dimensions, 
366ft., 50ft. by 26}ft.; to carry 6600 tons deadweight on 21ft. Yin. 
draught ; constructed by builders ; launch, September 5th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 





(From our own Correspondent.) 


Steel. 

THE steel trade keeps in an active condition, especially for | 
With reference to semi-finished sorts, Mid- 
land manufacturers have been endeavouring to make profit out of | 
the attempts to form an association of Welsh steel bar makers, | 


| which endeavours are this week reported in the Midlands to have 


| been successful. 


| steel has been appreciably in excess of that for the corresponding | 
| period of last year. 


British THoMsoN-Hovston Company, Limited. — Pamphlets | 


Nos. 195 and 197: Rheostatic controllers and resistances ; and 


continuous-current motors and generators. 


| able quantity of bars to be delivered under these ; but for some 


GLOVER’s WATER-TUBE BOILER CoMPANY, Limited, Inghain- | 


street, Hunslet, Leeds.—A circular sent us by this firm describes 
the Glover combination boiler—Crowther’s patent. 


| much as £5 10s. by continental agents is mentioned as having been | : : : 
| for engine fuel consequent on the partial resumption of work in 


| Lancashire cotton mills, there is again a dull market, dull almost 


ARNOLD GOODWIN AND Son, Limited, Sumner-street, Southwark, | 


London.—A batch of circulars received from this firm are devoted 
to deep-weil pumping by air-pressure, hydraulic valves, lifting 
blocks, and piston rings. 

GENT AND Co., Limited, Faraday Works, 


circular. {t is a useful apparatus for small waterworks, wells, 
tanks, and reservoirs. 

CLARKE, CHAPMAN AND Co., Limited, Gateshead-on-Tyne.—New 
catalogue of the Woodeson patent slow-speed pumps of the direct- 
acting pattern, with Corliss type of valve gear. 
are very clear and the description sufficient. 

JAMES RiTcHIE, Glenavon Engineering Works, Partick, near 
Glasgow.—Illustrated leaflet showing marine engines of different 
types recently constructed in these works. The engines are chiefly 
of the compound surface-condensing and triple-expansion types. 

Marpe.es, LEACH AND Co., 6, Victoria-avenue, Bishopsgate- 
street Without, London.—Price list No. 103A of direct-current 
dynamos and motors. A special list of motor generators is arranged 
on pages 24-26, and on pages 31-33 tramway-type controllers are 
described. 

BARNETT AND Foster, Niagara Works, Eagle Wharf-road, 
London.—Catalogue X, devoted to ice-making and refrigerating 
machines. The machinery illustrated and described is of several 
linds, working on the ammonia absorption, ammonia compression, 
and the carbonic anhydride systems. 

DEAN, SMITH AND GRACE, Limited, Keighley.—This catalogue con- 
tains descriptions and high class illustrations of the high-speed lathes, 
and lathes specially adapted for the use of motor car builders. 
The book includes several illustrations of the various departments 
of this firm’s new premises. 

GILLETT AND JOHNSTON, Croydon.—A catalogue of turret clocks 


The illustrations | 


Leicester. — The | 
Nugent ‘‘inch-by-inch”’ water-level indicator is described in this | 





| about 1-25d. 


| 
| 
| 
| 
} 


One of the principal influences certainly is the 
outlook for foreign steel. So far this year the quantity of imported | 


j It has been chiefly on account of contracts 
booked at the beginning of the year, and there is still a consider- | 


time German agents have not been seeking fresh business, and 
now it is understood that they are quite off the market as far as 
this year’s delivery is concerned. It is true that a quotation of as 


made for steel bars, but this is somewhat above the price which 
English consumers are willing to entertain. Other quotations may 
be named as follows:—Bessemer billets, £5 7s. 6d. to £5 10s.; 
Siemens billets, £5 7s. 6d. to £5 10s.; mild bars, £7 10s. to | 
‘7 15s.; girder plates, £7 10s. to £7 15s.; boiler plates, £8 10s. to | 
£8 15s.; joists, £7 to £7 2s. 6d.; angles, £6 15s. to £7, Manufac- 
tured iron is moderate, and pig iron is still improving. 


Oil-Gas Tar for Dust Prevention. 

Interesting experiments are being continued, with the | 
sanction of the Public Works Committee, by Mr. H. Stilgoe, City | 
Surveyor of Birmingham, with the object of preventing the raising 
of dust by the motor cartratticupon macadam roads. One of the most 
promising methods, in his opinion, is the treatment of the road surface | 
with oil-gas tar, a material which can be had in almost any quantity | 
from the city gasworks. In Tunbridge Wells, Dover, and other | 
parts of Kent this material has been utilised for more than a year | 
with results which are said to be extremely satisfactory, and | 
Mr. Stilgoe, on being appointed to the city surveyorship, was 
somewhat surprised to find that it had not been tried in Birming- | 
ham. Westbourne-road was selected for this method of treatment. | 
It is almost six weeks since the material was first applied, and not- 
withstanding the hot, dry weather since experienced, it is said 
there has been practically a total absence of dust on that thorough- 
fare. To secure the desired objects it is only necessary to apply | 
two thin coats of the tar, but owing to inexperience in such work, | 
the men employed on the Westbourne-road length laid it on too 
thickly, with the result that the cost came out at a little more than 
it should have done, the average expense per square yard being | 
To obtain the best results it is essential that the | 
surface of the road be in a good condition before the liquid is | 
applied, the application being made either by means of brushes | 
or sprinklers. One of the many advantages which the oil-gas tar 


| possesses is that the road may be thrown open for traffic immedi- | 


for public buildings, cathedrals, and churches ; English bracket | 


and house clocks, bells, and carillon machines, 


This is a par- | 


ticularly attractive publication, and the pages devoted to bells | 


and bell-founding cannot fail to interest engineers. 

TaNnGyrEs LiMiTED, Cornwall Works, 
pumping machinery catalogue, Sec. VI., No. 66, giving particulars 
of different types of horizontal and vertical pumps and well pumps, 
for driving by belt, electric motor, or gas or oil engine ; pumping 
plants are described on pages 24 to 27, driven by gas engines and 
** suction” producers, 

ALLIs-CHALMERS COMPANY, Milwaukee, Wis.—We have re- 
ceived from this company a photograph showing the interior of 
the erecting shop in the West Allis Works. The photograph is 
said to show a greater number of large steam-driven units in 
process of erection than has ever before been assembled under a 
single roof. It is taken from the south end of the building in 
snch a way that the new extension, 589ft. in length to the present 
shop, may be seen beyond the temporary partition which marks 
the north boundary of the older structure. The entire building 
is 1155ft. long, 113ft. wide, and 724ft. high to the roof trusses. 

MASCHINENFABRIK OERLIKON, Oerlikon, Switzerland ; Oswald- 
estre House, Norfolk-street, Strand, London, W.C.—Circular 
No. 24 gives figures on a few of the more interesting installations 
which are at present being carried out by the Maschinenfabrik 
Oerlikon. These include the Valle-Maggia Railway. The trolley | 
tension is to be 5000 volts, which is beside the Seebach-Wettingen 
line, also built by the Maschinenfabrik Oerlikon, and working at a 
pressure of 15,000 volts, the highest trolley pressure up to now | 
authorised by the Swiss Federal Railway authorities. There are 
also particulars of a 50,000-volt power transmission for the city of 
Seville. The line is 80 miles long, and has to transmit a current 
of three 1500 horse-power hydro electric units running at a speed | 
of 100 revolutions per minute, giving a current of forty cycles 
and 5000 volts. The circular is printed in the French language. 

In writing the last paragraph of the above paper, the possibility of | 
the heavy guns of a battleship firing high explosive common shell was | 
n a otherwise the last line would have ended with the word | 


Birmingham.—General | 
pe eva alas | the North Warwickshire villages, which are badly in need of atten- | 














ately after its application without fear of it “‘ picking ” up, or horses 
slipping on it. 


Water Supply Operations. 

Water supply works are in progress just now in some of | 
tion in this respect. The North Warwickshire Water Company | 
has power under its Acts of Parliament to supply quite a num- 
ber of villages situated as near to Pathe: as Knowle, 
Dorridge, and Hampton-in-Arden, and others close to Coventry. 
The company has a pumping station at Keresley, and a reservoir 
at Corley. Some of the parishes named, including Foleshill, are 
already supplied from existing sources, and now the company has 
begun the laying of mains over the area, some 20 miles in length, 
from Keresley to Knowle. The route taken is from Watery-lane 
pumping station, through Brownhill Green, Hawksend, down to 
Allesley village, and on to Meriden, Hampton, Knowle, and Dor- 
ridge ; and it is proposed to erect a new reservoir on Meriden Hill. 
There is already an ample supply of water for more than present 
needs, but with a view to the necessities of the immediate future, 
fresh borings are being made, to be followed by pumping stations. 
An endeavour was made to get a supply of Welsh water from the 
Birmingham Corporation, but the negotiations fell through. The 
supply will, therefore, be from the company’s existing wells. The 
scheme referred to, so far as the laying of mains, the erection of 
machinery, &c., is concerned, is expected to be completed in nine 
months, and the estimated expenditure is about £17,000. 





Railway Wagon Progress. 
It is noted with much interest locally that the Gloucester | 
Railway Carriage and Wagon Company has filled a vacancy on the | 
directorate by the appointment of Mr. Stanley Baldwin, of Astley | 
Hall, near Stourport. The chairman announced that after careful 
consideration, extending over six months, the directors had con- | 
cluded that it is advisable to enter into partnership with Messrs. 


| Baldwin, and acquire their steel works at Port Talbot. They used | 


an increasing quantity of steel year by year for making steel wagons, 
and there was no doubt that in the future steel wagons would be 
much more generally used, especially abroad, than now. They 


| £5 5s. to £5 10s.; 


| with £16,185 at the corresponding period of last year. 


had often been placed in considerable difficulty because they had 
been unable to get the necessary supplies of material, and on mor 
than one occasion had had to pay penalties under contracts bemene 
they had not been able to get such material. The directors, hear 
fore, concluded that it was desirable to have an interest jn some 
steel works, where they would have the control of the supply which 
they required for their business, 





NOTES FROM LANCASHIRE, 
(From our own Corresponden's.) 
MANCHESTER, September Sth, 
A Strong Pig Iron Market. 

USUALLY our market is not greatly susceptible to outside 
influences, but there is no doubt that, owing to the continued 
demand on foreign account, coupled with good local inquiry 
the position is now an exceedingly strong one. The attendance 
on the Iron ’Change on Tuesday was not, perhaps, so good ay 
usual for this particular day, but makers and their representatives 
displayed no anxiety to book orders except at full rates. Indeed 
one or two makers, such as Derbyshire and Staffordshire, have 
been advanced. ‘There was no meeting of Lincolnshire :nakers 
last week end, but it is understood that they are asking 
premium on previous rates fordelivery here. Scotch and Middles. 
brough did not show much change, but hematite iron was exceed. 
ingly firm. Lancashire makers continue steady at late rates, 
Forge iron was a trifle dearer. 


Steel and Steel Products. 
Makers report a continued strong inquiry, but so far ag 
could be ascertained orders have been booked at old rates, 
English billets are very firm. 


Manufactured Copper. 

Raw copper continues to advance slightly, and makers of 
sheets have put up their prices 20s. per ton for the second time in 
a fortnight. There is some grumbling here that they did not 
advance to £2, as it would have had the effect of steadying the 
market and ridding it of the constant and irritating little changes 
which have been made of late. 


Quotations, 

Pig iron: Lancashire, No. 3 foundry, 61s. 6d. to 62s,; 
Lincolnshire, 58s. to 58s. 6d.; Derbyshire, 5¥s. to 60s.; Statford- 
shire, 58s.; Middlesbrough, open brands, 63s. 4d. to 63s. 10d, 
Scotch; Gartsherrie, 65s. 6d.; Glengarnock, 63s. to 63s. 64,; 
Eglinton, 62s. 9d. to 63s.; Dalmellington, 62s. 9d. to 63s., delivered 
Manchester. West Coast hematite, 68s. 6d.; East Coast ditto, 
67s., both f.o.t. Scotch, delivered Heysham : Gartsherrie, 633s. 3d.; 


| Glengarnock, 59s. 9d. to 61s. 3d.; Eglinton, 60s. Yd. to 6ls,; 


Dalmellington, 60s. 6d. to 60s. 9d. Delivered Preston : Gartsherrie, 
64s. 6d.; Glengarnock, 62s. to 62s. 6d.; Ezlinton, 61s. 9d. to 62s.; 
Dalmellington, 61s. 94. to 62s. Finished iron: Bars, £7 id.; 
hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d. Steel: Bars, 
£7 5s.; hoops, £7 153.; boiler plates—official—£8 12s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d.; English billets, 
sheets, £8 17s. 6d. Copper: Sheets, £98 per 
ton ; seamless copper tubes, 1141. to 11?#d.; seamless brass tubes, 


| 94d. to 9hd.; brazed ditto, 104d. to lujd.; rolled brass, 84d. to 
| 8?d.; brass sheets, 9}d. per lb. Sheet lead, £20 103. per ton. 


The Lancashire Coal Trade. 
With the exception of a slight improvement in the demand 


to stagnation, to report. As can be well understood, this is very 
marked in the house coal department, but demand on shipping 
account continues exceedingly slack. We did not hear of any 
change in prices, but we should be surprised if, under present con- 
ditions, the official list was rigidly adhered to, 


Machinery Exports. 
Exports from the Consular district of Manchester for the 


month ended August, 1906, amount to £26,290 7s., as compared 
Iron 


(pig), &c., is returned at £7571 17s. 5d., and steel wire, &c., 
£692 193. 4d., as against £807 13s. 11d. 


The Wages Question. 

A demand has been lodged with the Manchester Engineer- 
ing Employers’ Association by the A.S.E. foranadvance of 2s, per 
week in the engineering trade. 

Manchester Association of Engineers. 


On Thursday last week a number of members visited New- 
castle-on-Tyne, and inspected the shipbuilding yard of Messrs. Swan, 


| Hunter and Wigham Richardson, Limited, and the works of the 


Wallsend Slipway and Engineering Company. Mr. W. Henry 
Hunter, president of the Association, accompanied the party, and 
the outing was both enjoyable and instructive. 


3ARROW-IN- FURNESS, Thursday. 


Hematites. 

There has been a deal of business in hematite pig iron 
this week, and the market shows a distinctly healthy look, as 
while, on the one band, smelters are heavily booked forward, the 
inquiry in the market for terms of well forward deliveries are 
plentiful. There is, however, less demand for iron on local account, 
and steel makers are taking smaller supplies of metal. So far as 
the iron trade is concerned this is at the moment a distinct advan- 
tage, as there is a very ready market, and makers can easily 
dispose of their metal. There is, however, not much doing in 
warrant iron, and holders are very firm. They have now in hand 


| 70,506 tons, showing a reduction of 88 tons on the week. Holders 


could find ready buyers for this metal, and it would be an 
advantage to makers if these stocks were cleared off; but 
evidently holders expect fuller prices, and are not tempted to 
clear even with warrant iron sellers at 67s. net cash. Makers still 
quote 68s. 6d. for mixed Bessemer numbers net f.o.b., and special 
classes of iron fetch this price. A good trade is doing in these 
special sorts, and also in ferro-manganese, spiegeleisen, and char- 
coal iron, while practically no trade is being done in forge and 
foundry sorts. Iron ore is in very good demand, and native 
sorts are bought up readily, and particularly so the best qualities, 
rices ranging from 15s. 6d. to 17s. 6d. per ton net at mines. A 
arge tonnage of foreign ores are imported every week at West 
Coast ports, and prices are steady at 19s. 6d. per ton delivered. 


Steel. 

A quieter tone prevails in the steel trade, There is a fair 
demand for rails, and the mills in West Cumberland are busy, but 
prices are higher, at about £6 7s. 6d. per ton net f.o.b, for heavy 
sections, A Lotter inquiry is reported for shipbuilding classes of 
steel, and general orders are likely to be supplemented by 
important orders on local account. Plates are at £7 6s. per ton 
net cash. A quiet time prevails in merchant steel and in heavy 
steel castings, 


Shipbuilding and Engineering. 

There are prospects of some important marine engineering 
orders, which, if secured, will make local works as busy in that 
department as they are in gun mountings and other branches of 
trade. Some important shipbuilding orders are coming to hand, 
and the outlook is much more cheerful than it has been for some 
time. Boilermakers are not busy, except in gun-mounting jobs 
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put there is continued briskness in submarines, and some of the 
new type of vessels are likely soon to be commenced. ‘They will be 
much larger, much more powerful, and better equip d with 
mechanical appliances than the A, B, and C classes already built. 


Shipping. 

The exports of iron and steel from West Coast ports last 
week were 16,879 tons, showing a decrease on the corresponding 
week of last year of 4313 tons, The total exports this year so far 
have reached 546,145 tons, showing a decrease on the correspond- 
ing period of last year of 8871 tons. The demand for steam coal is 
prisk, and the coke trade is well employed, prices being steady 
and firm. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Expanding Trade. 

From all directions come reports of expanding trade. 
Steel and iron works have not been so busy for years, the lighter 
trades, though hampered by the high cost of raw material, are 
improving, while collieries are again on fulltime. In all directions 
there is an air of briskness and activity which betokens full employ- 
ment, and all indications point to a very satisfactory and prosperous 
autumn and winter. The Sheffield manufacturer, as a rule, is as 
bad as the British farmer for complaining and railing against fate, 
but the business outlook now is such that never a complaint is 
heard ; and in the heavier trades some have been heard to assert 
their fears that too much work was coming along. Reports of local 
colliery companies, issued during recent weeks, record trading 
results distinctly better than those of the preceding twelve months, 
and everything points to these showing a very much greater 
improvement when the next report time comes along. And when 
the coal trade is good, prosperity in other directions follows. The 
outlook now is certainly more favourable than it has been at any 
time since the conclusion of the remarkable and abnormai trade 
boom at the beginning of the century. 


Coal Prices Advancing. 


In South and West Yorkshire and in Derbyshire and 
North Notts colliery owners have generally advanced their prices 
for house coal by 1s. per ton, and those who have not yet issued 
their new quotations are rapidly falling into line. This was not 
looked for for another month, but the last week in August saw 
such a strengthening of the demand that an advance was felt to be 
imperative. There are complaints that the higher figure is not 
strictly adhered to by all agents, but already there has been a fair 
clearance of stocks, and only a cessation of the unusual heat now 
prevalent is required to give the autumn trade a most promising 
start. 


The fact is, merchants, fearing a rise in prices, placed orders | 


have been narrow this week. The lowest sellers’ price has been 
54s, 44d. cash, the best up to Wednesday 54s. 7d. cash, which is 
almost the best that has tees reported since 1900. Such small 
variations in prices may not suit the books of the speculators, but 
they are conducive to the transaction of legitimate trade, and this is 
seen in the way they are bringing in the consumers, especially 
those abroad, who need to buy for delivery overtheautumn. Most 
of the business in No, 3 Cleveland G.M.B. pig iron this week has 
been done at 54s. 9d. per ton for early f.o.b. delivery, and a good 
deal has been done. No. 4 foundry is at 53s. 9d., and No, 4 forge 
at 52s. 9d., other qualities being unquotable, and almost unobtain- 
able, except No. 1, which is at 56s. 3d. The number of furnaces 
in operation in the North-East of England has been increased by 
five since June 30th, and there are now eighty-nine at work, ; 


Hematite Iron. 

The upward movement in prices of East Coast hematite 
pig iron continues, but that is more due to the increased cosi of 
production than to the augmented demand, though the latter is 
satisfactory. Itis calculated that the advances that have been 
made in the quotations for coke and ore within the last month have 
increased the cost of making the pig iron at least 3s. 6d. per ton, 
and certainly the prices of the pig iron have not gone up to that 
extent. Makers, indeed, say they are not as well situated for profit 
realising as they were when they were obtaining only 64s. 6d. for 
their iron. Now they are asking 67s. for mixed numbers, and 
67s. 6d. for No.1. They have to pay at least 20s. 6d. per ton 
c.i.f. Tees for the little Rubio ore that can be procured, and most 
merchants are loth to quote at all on account of the labour 
troubles at Bilbao. Besides this, furnace coke has been raised to 
18s. 3d. per ton delivered at the furnaces at Middlesbrough. The 
position in coke has altogether changed lately, and instead of 
there being a plethora, as has been the case for most of the year, 
there is now a scarcity. The production of coke has been reduced, 
while the consumption has increased ; and production has been 
curtailed because so much of the coking coal raised is keing ex- 
ported, largely to Germany, high prices being offered ; in fact, 
Pages better prices can be obtained for the coking coal than for 
the coke. 


The Decrease in Pig Iron Stocks. 

Connal’s for August have to report a smaller decrease in 
their stock of Cleveland pig iron than has been shown since last 
February. From March to the end of July the average monthly 
decrease was 25,000 tons, but in August it was no more than 
10,778 tons, and yet trade was brisker. But makers have in- 
creased production, and are better able to satisfy consumption 
than they were. The difference between the prices of warrants 
and makers’ iron did not tempt consumers to buy the former. 
The stock at August 3lst consisted of 588,982 tons of No. 3— 
decrease for month 9948 tons; and of other iron deliverable as 
standard 23,633 tons—decrease 830 tons; the total being 612,615 





very extensively during the last few days in August, and also | tons—decrease, 10,778 tons. The total decrease since the stock 


pressed for urgent delivery. Since this month commenced the 
inquiry has fallen off somewhat, but it is still satisfactory. 


Steam Coal Stronger. 


Steam coal has been remarkably strong all through the | 


summer months, and the approaching close of the Baltic season has 
not in any way weakened values. Generally the rate fixed by the 
railway companies for the annual supplies has been regarded as 
the basis for other transactions, but the demand has now become 
so strong, and there has been such a heavy business in casual sales, 
that colliery owners will not book new contracts except at an 
advance of from fully 1s. to 1s. 6d. per ton. The excellent traffics 
secured by local railways has necessitated their eontract require- 
ments being increased, so that collieries are now without a single 
ton of hard coal in stock. 


Coke. 

In sympathy with the improving tone of the pig iron 
market, quotations of blast furnace coke have been marked up 
by 6d. to Is, per ton. This does not mean that the demand is 
any the greater, or the supply any the less, but is merely a senti- 
mental marking up with iron prices in order to secure a proportion 
of smelters’ profits, During the last two years there has been such 
an increase in the number of modern by-product coke ovens in use, 
and so many large batteries of new ovens are being erected, that 
people are looking for coke at very low prices in the course of 
ancther two or three years, The reason is, of course, that the by- 
products recovered by the latest types of ovens are in themselves 
80 a that the production ‘of coke is almost a secondary 
matter. : 


Iron Prices, 


_ The quoted prices of local brands of pig iron show no 
alteration since last week, but the firmness then reported con- 
tinues, and, in the opinion of people in the trade, is likely to do so. 
Indeed, everyone is looking for an iron trade boom like that of last 
autumn, though no one professes to want it, for with all the works 
as busy as they are, and with the flow of trade going on steadily 
and satisfactorily, any extra rush will only mean an undue inflation 
of prices and a general disorganisation of trade conditions, 


Railway Companies and their Work. 

It cannot be denied that the British railway companies 
have done everything possible to bring about such a boom, so far 
as their own requirements are concerned. The busiest section of 
local trade throughout the year has been that connected with the 
manufacture of railway rolling-stock material, but this briskness 
was all on foreign account—chiefly for India and South America- 
the home companies meanwhile holding off, in the hope of taking 
advantage of any decline in prices. Such decline has not come, 
and now that nearly every country finds the construction of new 
rolling stock imperative, orders are being placed on terms very 
much worse than those obtainable only three months ago. More- 
over, they are not able to dictate to manufacturers in the matter of 
delivery, but have instead to pay the price and take their turn. 


Cammell, Laird’s Extensions. 

: There is still much speculation as to where Messrs. Cam- 
mell, Laird and Co., of Sheffield, will ultimately decide to erect 
the new works they are known to have in contemplation. Swansea 
seems to begeneral favourite, and it is significant that this week 
Mr. J. M, Laird, chairman of the company, and Mr, Edwin 
Carlyle, one of the company’s works managers, have been inter- 
viewing, at Swansea, Lord Jersey, the owner of a site upon which 
the Sheffield concern has an option to purchase, 








NORTH OF ENGLAND. 
(From our own Corresvondent.) 
Cleveland Iron. 

PRACTICALLY little fault can be found with the condition 
of the market for Cleveland pig iron. It is sounder and more 
active than it has been at any time for the last six years, and 
legitimate prices have never been so high over that period. Nearly 
all the producers are very well supplied with orders taken at prices 
which will allow a fainamount of profit, and accordingly they are 
somewhat independent about taking further contracts, especially 
in the face of expected higher prices. Improving prices this month 


and next will only be in accordance with the usual experience, and 
more particularly are advances to be looked for, as several branches 
of the finished iron and steel industries are showing better features. 


| the supply is hardly equal to the requirements. 


| began to decline in March has been 137,480 tons, or about 19 per 
| cent. 
| Export Trade in Pig Iron. 
| The shipments of pig iron from the Cleveland district in 
August amounted to 141,447 tons, and much exceeded expecta- 
tions. Never in any month has such a quantity been exported, 
except in May last, with 143,571 tons, and June last, with 143 043 
tons. It is above the quantity which held the record for seven 
years—135,975 tons—which was reported in June, 1899. Not the 
most sanguine looked for August beating July, but nevertheless it 
did so, and by 64 per cent. No August return has ever previously 
been above 118,761 tons, and that was the August of 1896. Thus, 
last month was better than the previous best August by 20 per 
cent., and it was 42 per cent. above the average August of the last 
ten years. As compared with August last year, there was an 
improvement of 52 per cent., and over August, 1904, the increase 
was 75 percent. The enormous shipments of pig iron this year 
have been largely due to the heavy requirements of Germany, Bel- 
gium, France, Japan, and Italy. Germany took 52,158 tons last 
month from the Cleveland district, against 16,246 tons in the 
eighth months of last year, and 6776 tons in August, 1904. More 
than half the pig iron sent oversea from Cleveland went to Ger- 
many, and this represents the output of seventeen furnaces, or a 
fourth of the number in operation in Cleveland. Italy had 9534 
tons last month, and China and Japan 9199 tons. To Scotland the 
quantity sent was 35,961 tons. This year’s exports of pig iron 
from the Cleveland district have been the best on record—970,610 
tons—the previous best being in 1899, with 906,929 tons. In the 
tirst eight months of last year only 638,010 tons were shipped, or 
over 50 per cent. less than the present year’s figure. To Germany 
303,972 tons have been sent, to Italy 67,081 tons, and to Scotland 
280,354 tons, 


Manufactured Iron and Steel. 

In the leading branches of the finished iron and steel 
industries improvement is reported, and more particularly is this 
the case with regard to rails, the producers of which are better off 
than they have been for several years. The general opinion is that 
large quantities of rails will be required, more particularly for 
South America and Canada, and the orders are likely to fall into 
the hands of the British manufacturers. Canada cannot well 
supply her own requirements, and cannot go to the United 
States for supplies, as the producers in that country have 
already more than they can do to satisfy the wants of their 
own railway corporations. Germany, likewise, is not so wel! 
able to compete. The outlook for our rail makers is thus 
distinctly good. Plate and angle makers are still well off 
for orders, but little new work is given out to replace the orders 
that are worked off. But it is not likely that prices will be 
reduced—a month ago it was expected that they would be, but 
the situation has changed since then, the cost of production 
having increased. It is, therefore, lieved that at the next 
meetings of the plate and angle makers’ combinations prices will 
be advanced. Bars are in better request, and there is a more 
buoyant tone among the manufacturers, who can secure fully 
£7 53. per ton for common iron bars, 


Shipbuilding. 

The condition of the shipbuilding industry is the weak 
point in the present situation. It is true that the builders are, as 
arule, still well supplied with orders; but fresh orders are not 
coming to hand to fully replace those that are executed, and there 
are empty berths at several yards. Any orders that are received 
are, however, for the better class of steamers, there being already 
too many tramps afloat, and a good many of these cannot be run 
at a profit. 


Coal and Coke. 

The coal trade is very active, indeed business in connec- 
tion with coking coal and coke is extraordinarily brisk, and it is 
found difficult to satisfy the requirements of consumers. Never 
perhaps were such pressing demands made from the Continent, 
and Germany has bought coking coals very freely, while itis expected 
to continue todo so. The price of coking coal has been put up to 
lls. per ton f.o.b, Naturally, coke is becoming dearer also, and 
It pays the 
colliery people better to sell the coking coal as coal rather than 
to convert it into coke. Consumers of furnace coke have had to 
yay 18s, 3d. per ton this week for deliveries to be made at Middles- 

rough furnaces. A rapid advance has thus taken place during 
the last month which does not suit the books of the ironmasters. 
Gas coals are in fair request, as are also bunker coals, though the 
latter are considered too dear by the shipowners. The latter have 





The warrant market has become steadier, and the fluctuations 


to pay the price, however, as they cannot do without the coals. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Outlook in the Iron Trade. 

Ir is generally conceded by those capable of forming an 
opinion that the present outlook in the iron trade is fairly satis- 
factory. No doubt there are instances here and there where 
inquiry has’ proved disappointing, but there is an encouraging 
appearance about business in its broader aspects. Considerable 
reliance is placed upon the continued favourable reports from the 
United States, an upward movement in prices there producing a 
sympathetic effect on this side, and strengthening the impression 
that a considerable quantity of raw iron may be wanted from this 
side before the end of the year. 


The Warrant Market. 

The Glasgow pig iron market has been subject to more 
frequent variations in price, and the interest manifested in 
warrants as a means of speculative trading by the outside public 
appears to be on the increase. In the course of the past week it is 
estimated that about 120,000 tons of warrants changed hands, the 
great bulk of these referring to Cleveland pig iron. On an 
advance of prices, there has inevitably come a considerable amount 
of business designed for securing profits, and as certainly the 
depression thereby caused has induced fresh purchasing and a 
recovery in values. Business has been done in Cleveland warrants 
up to 55s. for delivery in one month at 54s. 6d. cash, and 54s. 6d. 
to 54s. 9d. twenty-one days. Scotch warrants are quoted 59s. 43d., 
and standard foundry pig iron 54s. 3d. per ton. 


Hematite Pig Iron. 

The strike at Bilbao has not had such a strengthening 
influence on hematite pig iron as was anticipated. Business in 
Cumberland hematite in this market has been moderate in quantity 
at 66s. 103d. cash and 67s. one month. Scotch hematite is quoted 
by merchants 70s. 6d. per ton for delivery at the West of Scot- 
land works. So far there has been no question of an absolute 
scarcity of ore, and the recent output appears to be fully main- 
tained. 


Production and Stocks of Pig Iron. 
There are 89 furnaces in blast in Scotland, compared with 
86 at this time last year, and of the total 43 furnaces are making 
hematite, 40 ordinary, and 6 basic iron. Only a small quantity of 
pig iron has since last report been withdrawn from the stock in the 
Glasgow warrant stores, which now contain 11,279 tons ordinary 
and 6000 tons standard foundry iron. 


Prices of Scotch Makers’ Iron: 

Since last report a number of the Scctch makers have 
raised their prices 6d. to 1s. per ton. G.M.B., No. 1, is quoted 
at Glasgow 61s. 6d.; No. 3, 59s. 6d.; Monkland, No. 1, 62s.; 
No. 3, 60s.; Carnbroe, No. 1, 63s.; No. 3, 60s.; Clyde, No. 1, 
66s.; No.3, 61s.; Gartsherrie and Calder, Nos. 1, 66s. 6d.; Nos. 3, 
61s. 6d.; Langloan, No. 1, 68s.; No. 3, 64s.; Summerlee, No. 1, 
70s.; No. 3, 65s.; Coltness, No. 1, 75s.; No. 3, 63s.; Glengarnock 
at Ardrossan, No. 1, 67s. 6d.; No. 3, 61s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 61s. 6d.; No. 3, 59s.; Dalmellington, 
at Ayr, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Shotts, at Leith, No. 1, 
66s. 6d.; No. 3, 61s.; Carron, at Grangemouth, No. 1, 68s.; No. 3, 
65s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6604 tons, compared with 6296 in the same 
week of 1905, showing an increase of 308 tons. For the present 
year to date the aggregate shipments are 295,306 tons, being 7989 
tons more than in the same period of last year. The arrivals of 
Cleveland pig iron at Grangemouth in the past week reached 
12,431 tons, an increase of 6394 tons over those of the correspond- 
ing week, and the total imports for the year to date are 345,815 
tons, being 27,198 tons more than at this time last year. 


Finished Iron and-Steel. 

There has been a comparatively quiet feeling in the 
malleable iron trade. It appears that the business is suffering 
from severe competition between English and Scotch makers, and 
it is actually reported that some deliveries from the South are 
being made in Scotland at 7s. 6d. per ton below the prices quoted 
by the local makers. No doubt the question of quality comes into 
play ; but, after making all allowance for this, the contest between 
the makers remains so formidable that some have been talking of 
a reduction in prices. The recent advance in pig iron interposes a 
difficulty, and it is hoped that it may also be the means of calling 
out some fresh orders. The steel makers have, as a rule, full 
employment, but some of them are not without anxiety as to the 
tuture, the productive capacity of the works being now so extensive. 


The Coal Trade. 

The past week’s coal shipments from Scottish ports 
amounted to 287,986 tons, being 12,226 tons less than in the pre- 
ceding week, but no less than 46,001 tons over the quantity 
despatched in the corresponding week of 1905. Up till now the 
aggregate clearances at the Scottish ports have reached 
9,148,798 tons, being 1,051,274 tons more than in the correspond- 
ing eight months of last year. The current shipping inquiry is fair, 
and prices steady. Main coal is quoted at Glasgow harbour, 8s.; 
splint, 8s. 9d. to 9s. 3d.; steam, 9s.; and ell, 9s, to 9s. 6d. per ton. 
There is a quiet demand for coal for household use in consequence 
of the warm weather. Manufacturing qualities are in good demand 
at steady prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE opinion expressed this week on Change, Cardiff, was 
that if non-unionist troubles are allayed, and threatened strikes 
prevented, fairly good times in coal are certain. It has been the 
subject of comment that prices for best steam coal have been 
hardening, and that few, if any, quotations can be obtained under 
15s. These figures do not quite suit the books of some of the 
foreign buyers, and it is expected that orders will be delayed for 
a little in the expectation of a reduced price. This, in the present 
state of things, is not likely. Notices have been put in at some 
collieries ; in others they are threatened ; all on account of non- 
unionists being allowed to work; and in a few they have been 
extended so as to give an opportunity for a peaceful settlement. 
Among the best authorities the opinion prevails that this result, 
generally, will be attained, but that irregular work will prevail for 
a time, and the men only give way in sections. When the month 
opened the outlook was threatening, and in some quarters disposed 
to take alarmist views, a general strike was predicted. Every day 
since has witnessed animprovement. Mid-week on ’Change this was 
indicated by the state of business, authorities laying stress on the 
fact that in despite of threatening rumours, and of excitement, the 
undertone of trade was good, and a steady, healthy condition 
evident. Latest prices Cardiff are :—Best steam, 15s. to lds. 3d.; 
best seconds, 14s. 6d. to 14s. 9d.; seconds, 13s. 6d. to 14s. 3d.; drys, 
12s, 9d. to 13s. 3d.; best washed nuts, 12s. 3d. to 12s. 6d.; seconds, 
lls. 6d. to 12s.; best washed peas, lls. to lls. 3d.; seconds, 
10s. 6d. to 10s. 9d.; best smalls, 9s. 3d. to 9s. 6€.; best ordinaries, 
8s. 9d. to 9s.; seconds, 8s. 3d. to 8s. 6d.; inferiors, 7s. 6d. to 8s. 
Monmouthshire semi-bituminous coal: Best large, 13s. 9d. to 14s. ; 





best ordinaries, 13s. 14d. to 13s, 3d.; seconds, 12s. to 12s, 3d. 
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House coal: Best, 15s. 3d. to 15s. 6d.; best ordinaries, l4s. to 
14s. 64.; seconds and other kinds, lls, to13s.; No. 3 Rhondda, 15s. 
to 15s. 3d.; brush, 12s. 6d. to 133.; smalls, 10s. to 10s. 6d.; No. 2 
Rhondda, lls. 3d. to 11s. 6d.; through, 9s. 3d. to 9s. 94.; smalls, 
83. 34. to 8s. 9d.; patent fuel, lds. 9d. to 16s. 3d.; coke, 16s. 6d. to 
2ks.; pitwood, 19s. to 19s. 6d. With regard to coke and patent 
fuel the market is very steady. 


The Anthracite Trade, 

A good brisk condition now prevails, and on 'Change, 
Swansea, large attendance is a leading feature. Mid-week it was 
noticed that some qualities were becoming very scarce, particu- 
larly nuts and peas. Large anthracite is advancing. Latest 
prices :—-Best malting, large, 19s. to 20s.; seconds, 15s. to 16s. Big 
vein, large, 133. to 13s. 6d.; red vein, 9s. 3d. to 9s. 6d.; machine 
made cobbles, 17s. to 18s.; nuts, 18s. to 20s.; machine made peas, 
lls. 6d. to 12s. 6d.; rubbly culm, 63.; duff, 4s. 6d. to 4s. 9d. 
Swansea quotations for steam remain at l4s. 6d. to lds. 6d.; 
bunkers, 9s. 9.1. to 10s. 6d.; small, 8s. to 9s.; No. 3 Rhondda, lis. 
Patent fuel, 13s. 


Llanelly Trade. 

At last visible improvement is being shown in the shipping 
trade. Last week it was stated that certain coal trade which had 
been diverted to Swansea was now coming back, particularly the 
Amman Valley coal, which had been temporarily lost to Llanelly, 
owing to insufficient dock arrangements. 


The Deep Coal Seams, Forest of Dean. 

A North of England syndicate will work the deep 
mo sures of the Forest of Dean. The capital of the company is 
£35,000, and a surface area of so many acres has been secured 
near Coleford. 


Yorkshir2 Colliers and Welsh Colliers. 

The attention of Welsh colliers, who appear to be enter- 
inz upon non-federation disputes, should be called by their leaders 
to the statistics of the ruinous disputes in the Yorkshire coalfield. 
Taese were given editorially in THE ENGINEER of last week, and 
several of the strikes have a strong resemblance t> the Welsh 
cases. One peacemaker in Wales is of opinion, putting aside the 
justice or not of unionism, that when non-unionists are unable to 
keap up their subscriptions, their payment of arrears by instal- 
ments should be allowed, and a strike obviated. 


The Iron and Steel Trade. 

A large cargo of steel billets, 3770 tons, came from New 
York to Newport this week. The early part of the week was a 
busy one with the varied importations. Among them were 4000 
tons manganese ore, pig iron from Whitehaven, 500 tons steel rails 
from Harrington, and cargoes of old rails from Southampton, 
Redbridge, and Portsmouth —all for Newport. As may be 
imagined, the great heat of last week told upon the majority of 
works, and mills and furnaces were carried on with difficulty, but 
in no case was there any suspension. It was currently stated that 
in places where Midland workmen have been introduced to labour 
with Welshmen the latter stood the trying heat better than the 
others. At Dowlais the make was varied and considerable both for 
home and foreign destinations, but without any special features to 
note. Prices now begin to show some improvement. In pig iron 
the advance is as yet slight, Bessemer indicating 1d., Middlesbrough 
5d., Scotch 4d., and Welsh hematite ls. The latest quotations are 
as follows:—Bessemer pig, 66s. 10d. Middlesbrough, 54s. 5d. 
Scotch, 59s. 4d. Welsh hematite, 72s. 6d. Steel bars: Siemens, 
£5 5s.; Bessener, £5 3s. 6d. Iron ore: Cardiff and Newport, 
Rubio, 19s. to 193. 3d. Almeria, 19s. on a basis of 50 per cent. iron. 

A Welsh Steelmakers’ Union. 

In the steel-making district of Swansea an important 
meeting was held on Tuesday, when it was announced, as the 
result of several gatherings of influential employers, that a union 
has beau brought about. It is to include, with one exception, all 
the works in the western district. The object of the combination 
is given as ‘‘ the protection of the interests of the members and 
the regulation of trade.” 


Tin-plate Trade and Prospects. 

The improved condition recorded of Llanelly and Swansea 
is maintained. Most of the mills were worked last week, but the 
finishing departments continue slack. With regard to associated 
industries, all the spelter works, with one exception, have been 
very busy, and last week’s shipments of tin-plates were very large, 
close upon 90,000 boxes; receipts from works, 76,786 boxes: 
present stocks, 199,407 boxes. From the Port Talbot district 119 
tons were despatched last week. Generally the make was lessened 
on account of the heat. Prospects of increased trade and higher 
prices are regarded as hcpeful. Latest quotationsare as follows :— 
Ordinary sheets I.C., 20 by 14, 112 sheets, 108 lb ; Bessemer primes, 
13s. 14d.; Siemens primes, 13s. 3d. C.A. rooting sheets, £9 5s. to 
£9 12s, 6d. per ton; big sheets for galvanising, 6ft. by 3ft. by 30 
gauge, £9 J2. 6d. per ton; finished black plates, £9 10s. per ton. 
Block tin, £183 17s. 6d ; lead, £17 17s. 6d.; copper, £85 3s.; 
silver, 31}d. per oz.; spelter, £27 7s. 6d. 


Railway Traffic. 

All through South Wales and North Wales a satisfactory 
condition of things exists, and substantial traffic receipts are 
reported ; the Taff Vale shows an increase of £149 for last week, 
as compared with the corresponding week of last year, and an 
aggregate increase for the past nine wecks of £4377. The Barry 
Railway aggregate increase for the nine weeks totals £15,157, 
the Brecon and Merthyr £665, and the Neath and Brecon £188 
The Cambrian Railway may be expected to show very substantial 
results of the season now entering upon its last month. Working 
expenses are understood to be reduced 2 per cent., as compared 
with corresponding period of 1905. Working arrangements 
continue excellent. 


Railway Projects. 

In some quarters it is persistently rumoured that the 
Great Western directorate will carry out important changes con- 
sequent upon the annexation of the Manchester and Milford line. 
This is not supported by official statements up to the present, but 
surveys are understovd to be arranged, and in time there will be 
certain indications given of intentions. On the track of the Man- 
chester and Milford line there are great bogs, which may be 
expected, from recent scientific discoveries, to be brought into use, 
and public attention is being directed to that quarter. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
The Rhenish-Westphalian Iron Market. 

tn all departments of the iron and steel industry a most 
vigorous activity is going on, and the outlook, both as regards 
home and foreign trade, is bright. Iron ore, pig iron, and semi- 
finished steel are extremely scarce, which is most inconvenient at 
a time when all the shops and factories are crowded with work. 
Good workmen, too, are scarce, and the wages question has 
again been to the fore, causing a great deal of discussion and 
negotiation, The strike at the ‘‘ Rothe Erde ” Company in Aachen 
has not been of much importance, for on the 22nd of August 
operations were resumed at the rolling mills of the establish- 
ment, workmen from other departments declaring their 
willmgness to take the place of the strikers. Also at the Rom- 
bacher Hiitten Works, 200 men who struck work on the 21st of 





August have been replaced by other men, and so activity at the 
works has continued as before. Concerning employment in the 
different branches, there was quite an uncommonly brisk demand 
coming in for pig iron, and everything seems to indicate a con- 
tinuation of the present strong position for at least some weeks. 
The Diisseldorf Pig Iron Syndicate declines to accept fresh orders 
for the present, for the prices for sales after New Year will soon 
be published. Increasing import in English pig iron is reported, 
foundry pig No. 3 being specially well inquired for. In the semi- 
finished steel department consumption is higher than output, and 
this is the cause of much trouble at the manufacturing establish- 
ments ; prices are likely to meet with an advance on the Ist of 
January. Weakness prevails in the scrap iron department, for 
supplies are rather heavier than demand, and_ prices consequently 
remain pretty low. So far as inland demand is concerned, there 
has been much life shown in the malleable iron industry ; manu- 
facturers do not care for export orders now, being so fully engaged 
on home account, and, besides, the abolition or reduction of the 
export bounty renders foreign trade less tempting than previously. 
Consumption in bars increases, and fresh orders can only be 
accepted at advanced prices; for bars in basic M. 138 p.t. has 
been asked, and M. 135 p.t. may be regarded as the average 
quotation. The same can be told of the hoop and girder trade, 
and a satisfactory account is also given of the plate and sheet busi- 
ness, Owing toa very active employment at the shipbuilding and 
boilermaking establishments, heavy plates have met with improv- 
ing demand. Inland consumption of steel is lively, too, and 
prices stiffen. The wire mills are vigorously engaged on home and 
on foreign account. and the wire nail makers are very busy, but 
they complain of unprofitable prices. 


Favourable Trade in the Siegerland. 

The accounts given by the Union for the sale of Sieger- 
land pig iron show the business during the last months to have 
been of a most satisfactory description, and there is good reason 
to believe that business transactions in the principal trades will 
further improve. Consumption generally is higher than output. 
The gain is small, on the whole, for quotations for iron ore, coal 
and coke are high, and leave but little profit to the blast furnace 
works. Bars, girders, and the various articles of structural 
material meet with active request, and the plate trade is both 
lively and firm ; heavy plates realise M. 142 p.t., and sheets sell 
freely at M. 147-50 p.t. A most vigorous demand comes in for 
galvanised sheets, more particularly on foreign account. 


Further Improvem: nt in Silesia. 

Activity and demand have been increasing during the week 
in all the principal departments of the iron and steel trade ; pro- 
spects are favourable, and the condition of prices is firmer than 
ever, the scarcity in raw material increasing rather than other- 
wise. Girders and sectional iron are in particularly good request, 
and home demand for wire rods is so strong that export orders 
meet with litt!e or no consideration. Much life is stirring in the 
plate business, and this will probably lead to a further rise in 
quotations for steel plates ; the price now quoted is M. 150 p.t. 


Scarcity of Coal. 

From all districts complaints are heard of insufficient and 
irregular supplies in fuel. Ata period of uncommon activity in 
the iron industry like the present this is indeed a serious thing, 
and foreign supplies are naturally increasing. Silesian coal owners 
raised the prices for steam coal 60 to70 pfennigs ; a rise of 59 pfennigs 
had been expected for winter. 


The Austro-Hungarian Iron Market. 

There is nothing of special interest to report this week, 
employment remaining satisfactory in all departments. Though 
output has been raised it is still lower than consumption, and the 
scarcity in supplies has caused prices to stiffen a little. Coal and 
coke are in excellent request at satisfactory prices. 

Iron and Steel in France. 

Here and there a touch of quietness was noticeable ; 
generally, however, the state of affairs on the iron and steel market 
has remained favourable, and quotations could be well maintained. 
Semi-finished steel is scarce owing to increasing consumption. 
Demand and sale in the French coal industry are pce 
strong, so far as engine fuel is concerned, whereas house coal has 
been until now comparatively quiet. 


Production of Coal in France. 

According to official accounts the output of coal in the Departe- 
ments Pas de Calais and Nord, during the first six months of 
present year, has been 9,579,526 t. against 12,135,526 t. in the 
corresponding period the year before, the Pas de Calais district 
yielding 6,854,986 t. against 8,858,097 t., and Nord 2,724,640 t., 
against 3,277,428 t. The strongest decrease falls to Courriéres, 
viz., 531,680 t.; only the Company Bruay, Pas de Calais, that was 
not affected by the strike, states output to have increased by 
15,701 t. 


Healthy Activity in the Belgian Iron Industry. 

The month now past has been an exceedingly busy one 
for the iron and steel producing industries. Quotations, which had 
been showing some weakness in July, have stiffened perceptibly. 
Basic has been getting scarce recently, though output was higher 
than previously. During the first seven months of present year 
818,165 t. pig iron have been produced, against 774,680 t. in the 
same period the year before. ‘The machine and construction shops 
are specially well occupied, and activity is likely to increase later 
on, for an order for 190 locomotives for the Belgian State Railways 
is holding out, and this will help to strengthen the position of the 

late trade. A very healthy and generally improving business has 
yeen done in coal on the Belgian market; coke, too, is in 
vigorous demand at very firm prices, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 29th. 

THE latest notable structure projected in this city is the Singer 
building, which will be forty stories high, and will take from 20,000 
tons to 25.000 tons of steel. Two other structures will require 
avout 10,000 tons each, which will call for between 40,000 tons and 
50,000 tons of structural material, the contracts for which will be 
placed within the next few weeks. Quite a number of railroads 
are in the market this week for structural material, and the orders 
will be definitely placed before the end of September. Contracts 
are under consideration for seven of eight additional Lake vessels 
which will call for very large quantities of steel. Three contracts 
have just been placed for ferry boats to ply in the waters around 
this city. A number of large orders have been placed by Chicago 
builders for material for construction of buildings, and an order for 
1800 tons has just been placed for the mill of the United States 
Steel Corporation which is to be built at Gary, Ind. 

Twenty-one blast furnaces are in process of erection, which will 
have an annual capacity of 2,262,000 tons of pigiron. Nine of these 
furnaces will be ready by December, and will have a quoted 
capacity of 975,000 tons. This will enable the consumers of pig 
iron next year to be supplied with all the iron they wili need. 

Pig iron quotations are steadily advancing, and Southern pig 
iron is quoted to-day at 2-50 dols. per ton higher than early in 
July. All Southern reserve stocks have been sold, and the product 
for two or three months to come has been disposed of. 

One of the largest bridge contracts ever placed will soon be on 
the market to supp!y material fora bridge to be erected across the 
Susquehanna River, at Havre de Grace, Md. Locomotive engines 





are in very urgent demand—in fact, there is scarcely a railroad jn 
the <7 but what is in the market for engines, some of them 
for a very large number. Rolling stock is especially demanded 
and the majority of it is to be of steel construction. The volume 
of freight is taking the railroads, and even now before the cro 
moving period arrives there are reports of serious congestion a 
various points, and the railroad managers state the only remedy ig 
the delivery of rolling stock from the car builders, which is now 
due. The bar mills and sheet mills throughout the country are 
accumulating orders rapidly. The demand for steel plate continues 
to tax the capacity of the freight mills for shipbuilding Purposes 
on the coast, lake building on the lakes, and car building, and 
general construction requirements. The Connelsville region js 

roducing about 280,000 tons of coke per week, and the shipments 
ast week were 12,102 cars in the main Connelsville region and 
107,156 tons in the lower Connelsville region. 

Sales of copper have been moderate and exports have leen 
rather light. Shipments for the month of August, 14,855 tons 
Lead is stronger than a week ago and is 5-90 spot. The siueexe 
in spot tin is about over, but the asking price continues 402 cents 
at dock. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. FRANCIS E. DRAKE has been appointed general manayer of 
the Sociéié Anonyme Westinghouse, of Paris and Le Havre. 

Sir J. E, JOHNSON FERGUSSON has been elected chairman of 
Bolekow, Vaughan and Co., Limited, in place of Mr. Kdward 
Windsor Richards, who has retired on account of ill-health. 

Mr. J. F, Lioyp, late mine manager for Messrs. Bagnalls, has 
been appointed manager of the Grosmont Ironstone Company, which 
is re-opening the Grosmont mines, after being closed for nearly 
twenty years. es 

Mr. JAMES DALE, of Normanby, in Cleveland, has been appointed 
a manager of the Carnegie Steel Company’s blast furnaces at ( ‘Jair- 
ton, Pennsylvania. He was formerly at Messrs. Bolckow, Vaughan 
and Co.’s Southbank Works, 

Tue Right Hon. Sir John Eldon Gorst, K.C., has been appointed 
Special Commissioner to represent his Majesty’s Government at 
the New Zealand International Exhibition, which will be opened 
at Christchurch on the Ist November next. 

Mr, A. E. WILLIAMS, the Darlington representative of Messrs, 
Price, Waterhouse and Co., public accountants, London and 
Darlington, the official accountants for the Board of Conciliation 
and Arbitration for the manufactured iron trade of the North 
of England, bas been appointed locomotive accountant for the 
whole of the North-Eastern Railway. 

Mr. W. H. PATCHELL, who has been engineer-in-chief of the 
Charing Cross, West End and City Electricity Supply Company, 
Limited, for the last thirteen years, informs us that he has now 
completed a seven years’ engagement with this company in con- 
nection with its City of London extensions, and will in future 
engage in private practice as consulting engineer. He proposes tu 
devote special attention to the use of electricity in mines. [lis 
address is Caxton House, Westminster, S.W. 

A NEW office is to be created in London, viz., that of consulting 
mining engineer for the Australian Commonwealth. The chief 
mechanical engineer of the State of South Australia, Mr. '. 
Roberts, has been selected for the post. Mr. Roberts served his 
apprenticeship in the workshops of the Lancashire and Yorkshire 
Railway Company from 1861] to 1866. Then he became junior 
draughtsman to the Worcester Engine Company. Subsequently 
Liverpool firm oe him for a couple of years in the Cleveland 
mining district. He afterwards became draughtsman in the loco- 
motive branch of the London and North-Western Railway at 
Crewe, whence he went to South Australia in 1879 as assistant 
locomotive engineer. 

THE electrical engineer of the Sunderland Corporation, Mr. 
J. F.C. Snell, has decided to relinquish that appointment and to 
devote his attention to the business of a consulting engineer. The 
Sunderland Corporation have already had applications for the postuf 
Borough Electrical Engineer, rendered vacant by the retirement of 
Mr. Snell, from sixty-nine engineers. This number has now been 
reduced to six:—Mr. A. 8. Blackburn, of Bradford; Mr. A. A. 
Day, Bolton; Mr. H. F. Proctor, Bristol; Mr. C. E. C. Shawtield, 
Wolverhampton ; Mr. C. D. Taite, Salford ; and Mr. T. P. Wilms- 
hurst, Derby. A final selection has yet to be made. The salary 
begins at £800 and rises to £1000. 








Or. AXLE-BOX.—We are asked to state that the oil axle-box, 
which we described on page 218 of our last issue, is the subject of 
a patent owned by its makers, Joseph Crosfield and Sons, Limited, 
of Warrington. 

ConTrActs.—Messrs. Bruce, Peebles and Co., Limited, have 
received orders for extension to the Shanghai electricity works 
and for rotary converters for the Bristol Corporation and the 
Natal Government Railways.—A number of contracts for con- 
structions on the Hennebique system have recently been granted. 
These include bridges, sewage and other tanks, wharves and 
quays, public buildings, manufactories, railway and dock buildings, 
warehouses, and foundations.—The Agent-General for Tasmania 
has placed an order with Johnson and Phillips, Limited, 
for the supply of a motor booster and switchboard for the Hospital 
for the Insane, New Norfolk.—The Municipality of Sydney have 
decided to install steam turbine generating sets in their electricity 
works, and after deputing their chief engineer, Mr. T. Rooke, to 
make a tour of inspection of the different types of turbines 
installed in different parts of the world, have decided to adopt the 
Willans-Parsons type, as built by Willans and Robinson, 
Limited, of Rugby.—The Brush Electrical Engineering Company, 
Limited, has received the order for the equipment of electric 
motors for Humphreys’ Carpet-Beating Factory. 

THE ENGINEERING AND MACHINERY EXHIBITION.—On Friday 
last, the President and Committee of the Engineering and 
Machinery Exhibition, which is to be held at Olympia from Sep- 
tember 15th to October 17th, gave a luncheon at the Trocadero 
Restaurant to the members of the Press. After the usual loyal 
toasts, Mr. J. H. R. Whinfield, in the absence of the President, 
Sir Wm. H. White, proposed ‘‘Success to the Exhibition.’ 
After briefly referring to the great progress that engineering has 
made during the - ten years, the chairman went on to say that 
practically every branch of the industry will be represented at 
Olympia, and that the branches will be as widely diversified as 
between pin points and battleships. Exhibits are coming from all 
parts of the world, and amongst them will be found examples of 
mining machinery appliances, metallurgical processes, fuels an‘ 
raw materials, casting, forging, pressing, rolling, stamping, work- 
shop tools and appliances, gas, steam, and oil engines (prime 
movers), transmission (power), lifting appliances and construction 
plant, hydraulic work, pneumatic work, grinding, crushing, and 
ore dressing machinery, railway and tramway work, bridge, roof, 
and girder work, naval and marine engineering dockyard plant, 
weighing and measuring machinery, electrical appliances, power 
and light, telegraph and telephone, textile machinery, chemical 
plant, machinery for treatment of raw produce, irrigation 
machinery, sanitary, building, and estate engineering appliances, 
road locomotion, engineers’ stores, paints, compos, &c., military 
engineering, automatic machinery, waterworks engineering, 
machinery stoking and labour appliances. Another feature of 
the Exhibition will be a series of lectures by eminent authorities 
in various branches of engineering, and possibly conferences on 
many points of interest to engineers will be held. In conclusion, 
Mr. Whinfield remarked that it had been decided to devote some 
of the proceeds obtained to charitable institutions, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. Z. 
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STEAM ENGINES AND BOILERS. 


15,768. August Ist, 1905.—IMPROVEMENTS IN GOVERNORS, The 

* Andrew's Governor Patents, Limited, 110, Cannon-street, 

London. 

This invention consists in a device which serves to anticipate 
the tendency of the governor to act before there is any direct 
change of § eed, and which, when the device has reverted to 
normal condition, serves to release the fluid holding up the 
governor piston so as to allow it to come back at once to its normal 
position. It is well known that where a marine engine is to be 
governed, as regards racing, it is essential for its success that the 
action of the governor must anticipate the tendency of the engine 
to race, so as to commence the reduction of the steam to the 
engine before any portion of the propeller has become clear of the 
water, because the retarding effect of the water upon the pro- 
peller has not at that time been removed. Fig. 1 is a side eleva- 
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Fig. 1. 


tion of this invention. A metal tube a is adapted to contain 
mercury or other liquid or equivalent rolling elements, which can 
move from one end of the tube to the other on the tube being 
inclined. This tube is carried in a cage b which is pivoted on an 
axle supported in lugs formed on the upper part of the casting 
containing the controller piston. The tube a is limited in its 
travel on either side of the horizontal by two adjustable stops 
fitted with lock nuts. The cage / carries two lugs g and g}, one on 
one side of the axis of movement and one on the other. The lug 
7 has an adjustable screw h screwed therein, which can be locked 
by means of a lock nut 7. The end of the said screw h co-acts 
with the stem of a valve mounted in the upper part of the casting 
and fitted with a spring which tends to keep the valve in the closed 
position. The space at the under side of a controller piston 
communicates by a passage with the underside of a valve, 
so that the pressure of fluid under the piston also tends to close 
the valve upon its seat. The other side of the valve communi- 
cates with the passage leading into the exhaust passage, which 
is connected to the tank or reservoir containing the fluid. Upon 
the end of the axle opposite to that on which the tube a is carried 
is arranged an arm q, on the end of which is pivoted a detent r having 
an engaging claw at its lower end adapted to co-act with a notch 
or shoulder s on the operating rod ¢ of the plug cock u. The tube 
a is slidingly mounted in the rocking cage b and is held and 
adjusted therein by means of a hand-adjusted screw, which 
engages with the cage b, so that the position of the tube a may be 
adjusted as to have a greater or less tendency to lift at one end to 
suit the trim of the vessel, and to prevent the operation of the 
device for small angles of inclination of the ship to the horizontal. 
When the mercury has inclined the tube a the valve is main- 
tained in the open position by the weight of the tube and mercury 
contained therein, so that the liquid under the piston can pass 
away to the tank or reservoir through the plug cock ». and 
also through the valve by means of two passages. When, 
however, the inclination of the ship alters and the propeller is 
travelling upward, the tube a gradually follows such movement 
from its inclined position in one direction into the horizontal 
position, so that the mercury runs from one end of the tube 
toward the other, and when sufficiently inclined overbalances the 
tube a into the extreme opposite position, allows a spring and 
fluid pressure to clese the valve, and at the same time by 
engaging the rod ¢ the detent 7 partially closes the plug of the 
cock u, increasing the pressure under the controller piston and 
causing the piston to rise within the controller and operate the 
valve gear, thus cutting off more or less of the steam, as the case 

may be.—A gust 8th, 1906. 

23,417. November 14th, 1905.—IMpRovED STEAM GENERATORS, 
Charles Bourdon, 18, Rue de Mogador, Paris, France.—Date 
under International Convention, May 9th, 1905. 

This invention has for its object a special construction of fire- 
tube boilers of the kind in which the water passages and the flues 


1 from abroad the name and address of 


t date given is the date of application ; the second date at the end of 
¢ lot 


and consists primarily in so arranging such elements that the cor- 
rugations are in contact along their whole length, and are easily 
removable. Fig. 1 is a view in transverse section of two of the 
water elements forming the system of the present invention. 
Fig. 2, a longitudinal sectional elevation of a horizontal boiler 
constructed according to the present invention. Each of the 
water elements in question is formed by means of a waved 
sheet 1, folded upon itself so as to form a kind of flattened 
box 2, which is closed at its ends in a water-tight manner by 
the countersunk ends 1’ and 1”. Upon each of the necks 3 
of the elements there are arranged staying devices, such, for 
example, as the struts 4 and rivets 5, so as to give to the 
element the necessary resistance corresponding to the pressure 
which it has to support. By the contact of a certain 
number of elements thus constructed and formed a tubular 
bundle in which the boxes 2 will be filled with water, whilst, 


2 


by the coincidence of the concavities 3, and of the con- 
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vexities 6, there are obtained channels 7, similar to the tubes for 
the hot gases of fire-tube boilers, and along these channels the 


| gases which proceed from the furnace to the chimney can freely 


| to one another enables to form boilers of various forms. 


flow. A fire-tube boiler with movable elements is thus formed, 
and the manner in which the boxes 2 are arranged with relation 
In the 
boiler shown the boxes or elements 2 are placed vertically one 
he:ide the other at a given inclination in the longitudinal direction. 
Each element is provided upon its upper face with two tubes, the 
one 8 serving for the introduction of the water and arranged at 
the lowest point of the said face, the other, 9, serving for the 
escape of the steam being placed at the highest point. The tubes 
8 and 9 are respectively connected to the cylindrical chamber 11, 
which serves at the same time as a steam dome and as a water 
reservoir by transverse pipes 10 and 12 communicating with the 


| chamber 11, the first by means of the tube 13 opening into the 





are formed by a series of elements consisting of corrugated plates, 


lower part of the dome, and the other directly. The furnace 14 
is closed in front by a suitable door 15, and comprises a grate 16, 
an ash-box 17, with its door 18, all of usual or convenient con- 
struction ; finally, the entire apparatus may be suitably mounted 
in masonry 19. The products of combustion follow the track 
indicated by the arrows p passing through the tubes 7, and 
arriving in the smoke-box 20, from whence they escape through 
the chimney 21.—August 8th, 1906. 


PUMPS. 


20,664. October 12th, 1905.—IMPROVEMENTS IN OR CONNECTED 
WITH CENTRIFUGAL Pumps, Messrs. Hathorn, Davey and Co., 
Limited, and Francis G. Heseldin, both of Sun Foundry, 
Dewsbury-road, Leeds. 

This invention relates to that class of centrifugal pump in which 
the impelled liquid is thrown outwards by volute or radial blades 
through an annular channel of constant width into a surrounding 
chamber having a gradually increasing area such that the chamber 
at any point is of just sufficient capacity to receive the whole of 
the water delivered by the blades up to that point, assuming that 
the velocity of the water remains constant throughout the 
chamber. There are four figures. Figs. 1 and 2 are respectively 
an axial section and a transverse section ; 1 is the pump casing, 
2 is the impeller, and 3 is the impeller shaft ; the casing 1 is formed 
with an annular delivery channel 4, through which the impeller 2 
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forces the liquid. The annular delivery channel 4 has its two walls 
at an equal distance apart throughout its circular length, and 
opens at its outer periphery into an outer curved chamber 5 by 
the two walls of the delivery channel 4, diverging at an angle so 
as to join the circular section of the curved chamber 5 tangentially. 
The outer curved chamber 5 is made to progress in cross sectional 
area, commencing from the junction of the delivery pipe, as 
shown by the dotted lines 6 in Fig. 2, so as to present such an 
increase of area as will be just sufficient to convey the impelled 
liquid as it is received from the impeller 2. Thus, the chamber 5 
progressively increases in diameter in just sufficient proportion to 
carry the increasing flow of the liquid from the starting point to 
the junction of the chamber and delivery channel with the delivery 
pipe, when the channel 4 and the chamber 5 merge into a complete 
tube 7, which leaves the impeller 2 at a tangent, the tube 7 form- 
ing a circular-shaped extending chamber, which progressively 
increases in diameter and area to any desired degree, in order to 
convert the kinetic energy of the impelled liquid into potential or 


INTERNAL COMBUSTION ENGINES. 


2081. January 26th, 1906.—AN ImpROVED CARBURETTER FOR 
INTERNAL COMBUSTION ENGINES, Joseph G. I. M. Monnivv, 
10, Rue Rieux, Boulogne-sur-Seine, France, and Antoine M. 
Morin, 101, Avenue Victor Hugo, Boulogne-sur-Seine, France. 
This invention relates toa carburetter which effects the com- 
plete evaporation of the liquid hydrocarbon and the thorough 
mixing thereof with the air forming part of the explosive mixture. 
There are six figures. Fig. 1 is a vertical section through the 
centre of a double carburetting device. The tank A contains a 
float B, at the bottom of the stem C of which is a valve D, the 
other part of the stem projecting through the cover E to an extent 
sufficient for enabling the action of the float to be ascertained by 
means of the finger. The liquid hydrocarbon enters the tank A 
through a pipe F, which is in communication through another pipe 
with a supply tank. From the tank A the liquid hydrocarbon 
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passes through a passage G and a nozzle H into the atomising 
chamber, which consists of a chamber 1, constricted in the middle 
to form an upper space of inverted conical shape, and a lower 
space of conical shape surrounding the nozzle H. The lower 
conical part of the chamber I serves to direct the air which enters 
at J on to the stream of hydrocarbon issuing from the nozzle H, 
whilst the upper part forms the mixing chamber. In addition to 
the openings J, which are in permanent communication with the 
carburetting chamber, lateral openings J' are provided and con 
trolled by an oscillating regulator K or a rotary ring drilled with 
holes K'. The openings J! admit a quantity of air to the car 
buretting chamber, this quantity being regulated by means of a 
rod fixed to the serew L and operated by the driver of the vehicle, 
according to the speed of the motor.——.l ugust Sth, 1906, 


RAILWAYS AND TRAMWAYS. 


7053. March 23rd, 1906.—IMPROVEMENTS IN AND CONNECTED WITH 
Ramtway Tracks, Francois Hennhique, of 1, Rue Danton, 
Paris, France.— Date under International Convention, August 
2nd, 1905. 

This invention has for its object an improved form of track for 
railways. The track bed proper is of ferro-concrete, and is 
characterised by transverse sleepers being entirely dispensed with. 
It is formed by two longitudinal walls with an enlarged base, and, 
if desired, external counterslopes, which walls extend along the 
whole length of the track, and the crests of which serve directly as 
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support surface for the feet of rails corresponding therewith. 
These walls to which the rails are secured are from place to place 
connected by cross pieces at the summit and at the base by trans- 
verse beams. Fig. 1 is a plan of the track. Fig. 2, a section on 
the line A—A—A of Fig. 1. From place to place the walls are 
strengthened by external ribs or counterslopes c. The soles ) may 
be inter-connected by beams d and the summits of the walls by 
beams E. The reinforcement of this masonry is on the well-known 
‘* Hennebique ” system, and arranged in such a way as to ensure 
the complete solidity of the various elements one with another. 
Instead of separate series of cross beams d e, of course, at certain 
distances apart, transverse partitions extending the entire height 
of the walls a might be arranged. The attachment of the rails is 
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obtained by means of bolts provided at their unthreaded 
extremity with heads g engaging the rail foot. These bolts pass 
obliquely through the wall, so that while their heads g bear on 
the external shoulder of the rail foot, the threaded ends terminate 
in recesses in the internal faces of the walls. One of the faces of 
this recess or notch is normal to the direction of the anchoring 
bolt and serves as a support for a washer against which a nut 
is screwed. This oblique fastening from the outer side of the rail 
towards the interior of the wall may alternate, or be combined 
with a similar fastening also oblique from the inner side of the 
rail towards the exterior of the wall; the inclination of the 
attachment bolts ensures to their heads a great resistance to hori- 
zontal shearing in the case of violent shocks. A contact washer 
of copper or other soft metal will deaden the shocks between the 
rail, the head of the bolt and the cement. A continuous layer of 





pressure energy.— August lst, 1906; 


felt might, at t..a time of laying the track, be interposed 
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between the lower face of the foot of the rail and the crest of the 
wall. The whole of the track and the masonry will thus form a 
continuous non-deformable monolithic block.—<A ugust 8th, 1906. 


LOCOMOTIVES. 


19,431. September 26th, 1905.—IMPpROVED MEANS FOR THE PRO- 
DUCTION OF DRAUGHT IN LOCOMOTIVE AND LIKE ENGINES, 
Wilfred R. Wood, Coventry House, South-place, London. 

It has heretofore been proposed to use a fan or blower in the 
smoke-box of locomotives, and, when vsed in conjunction with 
condensing apparatus, it has been proposed that the fan casing can 
form the front head of the boiler casing or smoke-box, and can 
be hinged or otherwise made movable, so that it may be swung to 
one side in order to expose the boiler tubes. This invention 
relates to an improved arrangement of apparatus, whereby the 
amount of draught can be regulated, and to a large extent the 
expulsion of the cinders, while leaving ample facilities for cleaning 
the fire-tubes. There are three figures. Fig. 1 is a side sectional 
elevation of the smoke-box of a locomotive. It is proposed to 
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Fig. |. 


apply to the usual hinged door 1 of the smoke-box 2 a three- 
cylinder or other suitable engine 3, upon the shaft 4 of which is 
mounted a fan or blower 5, the blades of which are preferably 
formed with a surrounding ring 6, the plane of which is at right 
angles to the shaft, and the ring itself making comparatively close 
contact with a surrounding casing. The opening in the ring 6 
roughly corresponds to the circumference of the external fire-tubes 
The casing 7 is open at the top into the simoke stack 8, and has 
small side and bottom openings for the discharge of cinders, the 
bulk of which are centrifugally thrown out by the fan 5. Steam 
from the boiler is admitted to the engine by steam tubes, which 
form or are carried through the hinge centre of the smoke-box 
door 1, the connectious being made by a universal joint or through 
a stuffing-box, and asuitable valve for governing the admi-sion of 
steam being placed in the cab of the engine, or otherwise placed, 
so as to be readily accessible to the driver or operator. The exhaust 
steam is discharged up the smoke stack.— August 1st, 1906. 


ROAD MOTOR VEHICLES. 
14,779. July 18th, 1905.— IMPROVEMENTS IN OR RELATING TO 
CLutTcH MECHANISM FOR CONSTANT MESH SPEED GEARS FOR 


Motor VEHICLES, James W. T. Cadett, Ashstead, Surrey. 
This invention relates to improved means for clutching and 
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unclutching the constant mesh speed gears of motor vehicles, 
and consists in combining with such constant mesh speed gears 
a corresponding series of multiple-turn band clutches, operated 
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by pneumatic friction clutches. There are seven figures. Fig. 1 
is a plan view illustrating diagrammatically a series of constant 





mesh speed gears furnished with a corresponding series of 
multiple-turn band clutches, operated by pneumatic friction 
clutches, Fig. 2 is a detail sectional view of one of such clutches ; 
1 is the engine shaft of a motor vehicle furnished with a series of 
fixed gear wheels 2, that constantly mesh with a series of gear 
wheels 3 mounted loose on a countershaft 4 by suitable stops 44, 
and are each furnished with a multiple-turn band clutch 5, by 
means of which any one of such loose gear wheels may either 
be locked so as to bring the corresponding gear into action, or 
released so as to throw such gear out of action. The multiple- 
turn band clutches each consist of a pair of concentric drums 6 7, 
the inner drum 6 being keyed or otherwise secured to the shaft 4, 
while the outer drum 7 is mounted loose on such shaft and carries, 
or forms part of, one of the loose gear wheels 3. A spring 8 is 
coiled loosely about the fixed drum 6, and has its broad end 9 
riveted to the loose drum 7, while its tapered end 10 is secured 
to a friction dise 11, which constitutes the loose member of the 
pneumatic friction clutch. This friction disc 11 is carried in a 
flanged ring 12, which is connected to the loose drum 7, while 
ball bearings 11¢ are interposed betweon this dise and flanged 
ring. The drum 6 forms the fast member of the clutch, and for 
this purpose is furnished with three cylinders 13, each of which 
is fitted with a plunger 14. These plungers bear against a 
spring-controlled dise 15, provided with 2 or other suitable 
friction pieces 16, and is supported on the drum 6 by pins 17 
furnished with springs 18.—A gust 8th, 1906, 


MISCELLANEOUS. 


15,423, July 27th, 1905.—IMPROVEMENTS IN THE HARDENING 
AND TOUGHENING OF IRON AND STREL, James Churchward, 
167, West Hightieth-street, New York, U.S.A 

This invention has for its object improvements in the hardening 
and toughening of iron and steel, being more especially intended 
for use in the treatment of iron and steel castings, more particu- 
larly for the production of armour plates and the like. With the 
proper quantity of open-hearth steel is combined—preferably by 
melting therewith—about 1 per cent. of chromium, about one-half 
of 1 per cent. of tungsten—wolfram—about 14 per cent. of nickel, 
and about 1 per cent. of manganese, and the mixture is poured on 
a bed, or into a mould composed of manganese, preferably, or 
conveniently, in the form of black oxide of manganese. It is not 
necessary that the mould itself shall be entirely composed of 
the manganese. All that is required is that the surface or surfaces 
of the mould against which the molten metal comes shall be formed 
thereof. When the metal thus poured into the mould has cooled 
to about a cherry red heat, it is removed therefrom, and reduced 
by pressure to the thickness of the required plate, the reduction 
being preferably from ten units to four units of measurement, in 
order to properly consolidate the mass. The plate thus reduced 
to the thickness required may be machined and drilled when and 
where required, after which it is heated to a temperature of about 


1850 deg. Fah., and immersed in a liquid bath, composed of | 


linseed oil and creosote, and then left in the bath until it cools, 
when the face or part of the metal which was exposed to the 
manganese of the bed or mould will be found to be very hard, 
tough, and resistant to the impact of a projectile, or to the action 
of a tool. The proportions of the ingredients in the bath will vary 
according to the hardness required. from about 70 per cent. oil 
and 30 per cent. phenol to 50 per cent. oil and 50 per cent. phenol. 
The bath is kept cool by water running therearound. The hard- 
ness of the face of the plate, and the depth to which the karJen- 
ing extends, will depend on the length of time which the hot 
metal takes in cooling in the bath—that is to say, if the metal is 
very hot when it is immersed in the bath, it will require to remain 
longer in the bath to cool than if it is not so hot when immersed, 
and will thas be harder. ‘he metal may be subjected to a series 
of re-heatings, each time to a temperature of about 1000 deg. Fah., 
and immersions in the bath. The treatment in the bath governs 
the degree of hardness, strength, and general durability.— 
August 8th, 1906. . 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


827,203. WATER-CIRCULATING APPARATUS FOR STEAM BOILERS, 
J. N. Barnum, Cleceland, Ohio,— Filed September 23rd, 1905. — 
This invention consists in establishing an induced circulation in 
boilers of the Stirling type, in combination with a feed heater and 
purifier. The principle involved is set forth in the last of five 
claims as follows:—The combination with a water-tube boiler 


having separate drums connected by water tubes, of a feed-water 
heater and purifier having a hot water pipe which dips below the 
water in the hotter or ‘‘steam” drum and a supply pipe which 
dips below the water in the cooler or rear drum, said heater and 
pipes providing for a flow of water from the former drum to the 
latter, thereby inducing a circulation through the boiler tubes. 


827,631, Ferp-waTeR Heater, D. Halpin, Westminster, Loudon, 
kngland.—Filed May 15th, 1905. 

There are two claims, the last of which runs as follows :—In 
combination with a steam generator, a vessel divided by a partition 
such as H into two separate compartments A and A’, only com- 
municating with each other by an opening in the top of said 
partition, a tube C C’ establishing a communication between the 
steam space of the generator and one of the said compartments, a 
pipe E with valve devices adapted to establish a communication 





between either of the said compartments and the water space of 
the generator, and means for admitting a controlled supply 0 












































feed water separately to each of said compartments, substantially 
as described. ; 
827,498. METALLURGICAL Furnace, G. HW. Benjam'n, New Yor 
N.Y.—Filed May 20th, 1903. , 
This furnace is intended to heat blooms in a chamber from which 
free oxygen is excluded. The blooms are carried, as shown, on aq 


[827,498.] 





sand | ottom, which is supported onahydraiiic press. The bottom 

can be withdrawn cna trolley as shovn. There are twenty-four 

claims. 

827,759. Gas Enaine, HW. J. Smith, Bujlalo, N.V.—Filed Fe). 
ruary 20d, 1903. 

There are sixteen claims to this speeficition. The last detines 
the nature of the invention ale juately. Jn a gas engine the com- 
bination of two opposing cylinders eac’) having a pumping space 
and fuel ports at its inner end, a firing space and an exhaust at 
its outer end, and a passage for connect’ng the fuel ports extend- 


(827,759. 





ing around the inner part of the cylinder and having an outer 
wall of rectangular form, a water-jacket extending around the 
outer part of each cylinder, longitudinal water circulating tubes 
connecting the water-jackets of both cylinders, and arranged in 
the corners of the transfer-passages, and pistons arranged in the 
cylinders, substantially as set forth. 

827,800. MACHINE FOR CUTTING OR INDENTING Pipes, W. Haas, 
K. Gerztbek, and A, Lampel, Flovidsdoryt, near Vienna, Austria- 
Hungary.— Filed March 26th, 1906. 

This is a roller pipe cutting tool made with semi-rings, th 

















ends of which hook into each other, as shown, Various adjust- 


ments can be made. There are three claims, 
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YEARS OF COMPOUND LOCOMOTIVE 
THIBTY PRACTICE. 


(By a Correspondent. ) 

Turry years ago—July 3rd, 1876—the first locomotive 
ofa regular series to which the compound system was first 
plied went through its preliminary trials on the Bayonne 
. Bia itz line, for which these machines were built. 

When it is considered that the advantages of the com- 
ound system are still being discussed in many quarters 
aoe much as they were debated a quarter of a century 
ago, it appears for a moment incredible that this system 
has really been in use for locomotive engines during a 
full thirty years. That is a period of time sufficient to 
have demonstrated beyond any doubt the practicability 
of any mechanical application, although, it is not to be 
forgotten, it is but as a few days of time as compared 
with the evolution of the steam turbine from the scientific 
toy of the ancient Greeks. But if the compound system 
has failed signally in the hands of many, it has been 
wrought to a high state of perfection by others. From 
the first little compound tank engine of the Mallet 
system to the greatest passenger locomotive ever built 
for a European railway—one of the latest Maffei’s, with 
over 50$ square feet of grate area—it has been a pro- 
cess of continuous travail. From the year 1874, 
when M. Mallet first sought to introduce his two- 
cylinder compounds, the way of the exponent of the 
compound engine—the pioneers of such—has been a 
hard one. Even the originator of the first successful 
four-cylinder compound engine, to-day covered with 
popular fame, had to struggle against — prejudice. 
Pointing to his solitary engine at the Paris Exhibition of 
1889, one of the highest-placed French engineers said: 
« Voici, messieurs, une locomotive comme on n’en devrait 
jamais construire.” Each originator, and nearly all who 
first took up compound practice, have passed through the 
same opposition ; many took up the compound engine asa 
machire bound to work and run like a guaranteed watch, 
but flung it away at once in disgust as soon as the 
machine failed to realise the fuel economy claimed for 
the system. Such engineers were wanting in that 
indefatigable patience and analytical inquiry into pro- 
portions that characterise the efforts of enthusiasts of 
the steam turbine and the internal combustion engine. 


ae 
tive features, differing completely from the Mallet two- 
cylinder arrangement. Two-cylinder compounds of the 
Mallet system then became very largely adopted ; only, 
as each designer or builder of these locomotives added 
some adjunct differing from the details of the Mallet 
engine, he named the engine system after his apparatus. 
Thus, Mallet locomotives with the Borries intercepting 
valve, became “ Borries locomotives,’ the Mallet loco- 
motive with the Lindner perforated valves became 
“ Lindner locomotives,” and combinations of devices for 
starting, as the Lindner-Krauss and Worsdell-von Borries 
served to denominate the locomotives to which they were 
applied until the origin of the engine system found no 
place for recognition before the host of devices and 
apparatuses then being introduced and clamouring for 
distinction, and even though the new feature involved 
was limited merely to a small detail in the slide valve or 
piston valve; but the line of delimitation appears to 
have been drawn at blast pipes, although even a blast 
pipe may affect the total efficiency of a locomotive con- 
siderably more than certain valves or cocks which, from 
the name of the inventor, have served to designate the 
whole machine as “compound locomotive—Mr. Nix’s 
system.” 

No disparagement is here intended for very many 
valuable devices applied to locomotives, and which may 
sometimes have a worth equal to some totally radical 
departure in locomotive design. The unknown designer 
of the obscure valve-ports of an engine might claim 
his share in the success of a locomotive equally well as 
the inventor of some new valve gear. Ignoring all the 
small details worked out by men whose names may 
often never appear in print, and which, nevertheless, 
may be of such vital importance for the success of the 
whole machine, we can name on the fingers of one hand 
all the really distinctive compound systems at present 
employed in Europe as the Mallet, the Webb, the Henry, 
the De Glehn, and the Plancher. These are all “type” 
systems affecting the whole constructive arrangement 
of the engine. Modifications of them are to be found in 
all countries of the world, and if the chief officer 
controlling the design of the modifications does not 








Fortunately for the initiation of the compound system, 
most of the Mallet engines fell into intelligent hands. | 
At the commencement of 1877 one of the new com- | 
pounds was lent for comparative trials with an almost | 
similar but single-expansion engine on the Paris-Orleans | 
line. The result showed that instead of the usual saving | 
of 20 per cent. in fuel, it consumed 1 per cent. per ton- 
kilometre more than the ordinary engines engaged in the 
same work. Instead of at once condemning the com- 
pound system, the nature of the coal was inquired into. 

In place of fine slack that had been used, briquettes of 

English coal were then’ substituted. After making 

allowance for the higher calorific value of the latter 

—i20 to 100—the compound was found to effect an 

economy of 31 per cent. over single expansion. In the 

first trials, one-third of the unburnt coal had gone 
through the grate into the ashpan. In the autumn of 

1888 a Mallet articulated locomotive working on a metre- 

gauge French line, while yielding an economy of 20 per 

cent. in water and showing that the cylinders utilised the 
steam to the best advantage, gave such an insignificant 
economy in fuel, only about 1 per cent. over ordinary 
locomotives, that the cause had to be sought in the | 
working of the boiler. After a few trials the blast-pipe | 
nozzle was reduced until the coal economy effected was 20 | 
per cent. Suchinstances could be multiplied indefinitely. | 

The question of proportions has always been of vital | 
importance in compound engines. The dictum, “ any- 
thing will do for a locomotive,” has never been tolerable 
but for single expansion engines. A single-expansion 
locomotive designer is not the best man to study a com- 
pound engine. In 1878 the Paris-Orleans transformed a 
number of engines to the Mallet compound system, but 
only allowed a ratio of volume of 1: 1°715, which is a 
ratio sufficient to condemn any system in which the 
valve mechanisms of each cylinder are not variable at 
the will of the driver—an expedient, in fact, which has 
been the saving of many a compound arrangement, 
despite obviously bad cylinder volumes. 

From France, the home of its origin, the two-cylinder 
compound went for its development to other countries. 
In Austria in 1879, on the Kaiser Ferdinand Nordbahn, 
an engine was transformed into a compound of the 
Mallet type, but with proportions which militated 
greatly against its efficiency, the principal result being 
enormous compression in the high-pressure cylinder 
when working with an early cut-off, which defect a suit- 
able adjustment of the high-pressure valve might have 
remedied; but without consulting the inventor as to the 
possible cause of its bad working, the compound system 
was temporarily abandoned as being the“ line of the 
least resistance.” Contemporaneously the compound 
system was taken up, by numerous transformations of 
locomotives, on the Northern Railway of Spain, and by 
the South-Western Railways of Russia. The first serious 
development of the compound locomotive really started 
in Russia, under the guidance of Monsieur de Borodine, 
of the South-Western Railways, and according to the 
general plans of Monsieur Mallet. Although of French 
origin, the two-cylinder compound really owed its power- 
ful development to Russian railways. From that time 
onward the compound system was fairly launched into 
regular practice. 

Th Germany Mr. Von Borries, inspired by the success- 
ful working and economy of the Bayonne-Biarritz com- 
pounds, devoted his attention to the system, and finally, 
in 1880, commenced building compound engines for the 
Prussian railways. 

_At this time—1881—the Struwe Locomotive Works at 
Kolomna, in Russia, and the Crewe Works of the London 
and North-Western Railway in England, both constructed 
three-cylinder compounds, cach one possessing distinc- 
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venture to attach his name to the “system,” popular 
usage will do this service for him—primarily as a means 
of identification of a locomotive type, and without con- 
sideration of any technical fitness of the appellation. In 
course of time these designations develop, and then the 
daring amateur steps in and a wonderful nomenclature 
of compound “systems” finds its way into technical 
literature, but in which it is distinctly remarkable to 
find no trace of locomotives built on the Walschaert’s, 
Joy, Gooch, Bonnefond, Corliss, &c., systems. 

There is nothing scientific in the English language so 
subject to chaotic disorder as the classification of loco- 
motive systems, and we have no Colburn or Clark with a 
grip sufficient to straighten out the progressive tangle. 
As before said, engines, other than those named on the 
five fingers, come under the category of one or the other 
of these save for two exceptions. The one is the 
tandem compound, which is a type rapidly falling into 
disuse even in Hungary and Russia, in which countries 
it has done such important service hitherto. Diesbach, 
Garnier and Mallet proposed it many years ago, but the 
first locomotive ever built on this system appears to have 
been in America in 1883, for the Boston and Albany 
Railroad. Mr. Niesbet on the North British and Mr. 
Dean on the Great Western Railway succeeded, and 
M. du Bousquet followed with the Woolf goods com- 
pounds of the Nord, in which, with a boiler pressure of 
only 134 lb., the ratio high-pressure to low-pressure 
cylinders was as much as 1:3. The tandem compound, 
however, loses the principal advantage of the use of 
four or more cylinders, that is, of giving a more 
regular turning movement than is possible’ in 
engines with only two driving points in the 
crank circle. The other category which has re- 
ceived no previous mention here is the four-cylinder 
compound engine almost perfectly balanced upon one 
motor axle. There are now so many engines built 
upon this principle that it cannot be said to belong to 
anyone in particular. It is commonly employed through- 


out nearly the whole of the European continent, in the 


railways. This type of engine was probably of English - 
origin, being evolved in India on the Sind, Punjab and 
Delhi Railway by the transformation of an old engine 
effected in the year 1884. The honour of claiming the 
origin of this compound system—by far the most impor- 
tant, in every respect, that has ever been introduced— 
most probably lies with the Indian engineer who effected 
this alteration. The late Professor Von Borries might 
have claimed to be an exponent of this arrangement, as 
might also the late Mr. F. W. Webb, but it is obvious 
that between the Indian prototype and these later 
engines there was a wide gap of time during which many 
experimental types may have been created, each one 
forming a link in the ultimate development of this chief 
balanced compound system of the world. 

It has been pointed out that the compound locomotive 
is of French origin. The two-cylinder compound was 
invented in France by an engineer of Swiss origin, 
M. Anatole Mallet. . This type did not survive in France. 
In Russia, in Austria, and in Germany it has been 
developed until the constructive gauge has become an 
impediment to its further growth. In Italy there is at 
present a revival of the type, but with inside cylinders 
and large outside piston valves. The four-cylinder com- 
pound is of thoroughly French origin. The invention of 
an Englishman, Mr. A. G. de Glehn, of. Mulhausen, Ger- 
many, the solitary experimental uncoupled engine of the 
Nord remained as such for about six years, during which 
period M. Henry, of the P.L.M. lines, established the 
four-cylinder balanced compound of his own arrangement 
as regular standard practice for all classes of heavy 
engines, thus taking the lead of the Nord lines by two or 
three years. Both standard systems proved very success- 
ful, and, for a time being, influenced the design of loco- 
motives in Central Europe. In England, the home of 
the divided engine arrangement, first introduced by Mr. 
Webb, it is only natural that for four-cylinder engines, 
whether compound or non-compound, there should be a 
leaning to the Webb and de Glehn engine arrangements, 
while only one important line has, so far, followed the 
original Henry compound engine system ; which has also 
been adopted in Belgium experimentally. It is a very 
easy matter to foretell the system which must inevitably 
displace all others. The Plancher compound system is 
always combined with the Central European type of 
balanced engine, and appears, so far, to be confined 
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exclusively to Italian standard practice. It has the 
fewest reciprocating parts in any compound of the four- 
cycle system. 

In this brief review of thirty years’ practice on com- 
pounding in actual practice no reference has been made 
to the continuous-expansion engine of John Nicholson— 
adapted to two locomotives of the Eastern Counties 
Railway in 1850, and tried on the Brighton line in 1851— 
for the reason that these were not compound engines in 
the estimation of Nicholson, although they bore some 
distant analogy to the compound system of Roentgen, a 
Dutch engineer,-patented in England under the name of 
his agent, Ernest Woolf, in the year 1834. In this latter 
case the application of the system to railway locomotives 
was really only a suggestion. For the same reason the 
first four-cylinder compounds ever proposed, and described 
in the English patent of William Dawes, June 20th, 1872, 
are not mentioned here, as they never appear to have 
been realised in actual practice. On paper, Dawes was 
probably the real originator of the four-cylinder compound 
system. 

As in a great number of inventions relating to loco- 
motives, the English have had the priority of suggestion, 
and foreign engineers have been left to do the execution. 
The compound system may practically be French, but it 
is singular that the expressions “compound” and 
“receiver” are employed in all Latin-speaking countries 
almost always in place of the native equivalent for those 
terms. Their use is, of course, usually confined to 
engineers, and so little understood by the ordinary people 
that a writer in an important Paris daily, speaking of the 
exhibition of locomotives at Vincennes in 1900, remarked : 





United States, and in England also by at least two chief 


“The most interesting fact to be gathered at this display 








































































































































































































“ 
260 THE ENGINEER Serr. 14, 1906 
is the remarkable recent advances made with the system | TABLE I.—Discharges per Foot Run of Free Overfalls. 
of Monsieur Compound.” se - j 
The accompanying section of the first working com- . 6696 , 8,999 7) hi ih. 7 revo 
pound locomotive, adopted, not as an pnebccn sy Nee as | C = -623, Forma ~ 3-333 d* (1 ie) aaa h = -O155V 
regular practice bya smal] railway not financed for risky | Mean velocities of approach in feet per second, 
experiments in locomotive engineering, was designed by | _ ee ik (i NBN a Me ais eR 
M. Anatole Mallet, and built by the Schneider Works at | | - | | | | ha 
Creusot, France, in the year 1876. All locomotives of | i | 3hd? | 1 “he vt 3 31 | 1h ; 6 3 
this series worked regularly without any trouble arising| ‘ o | ae i a . oi 
from the new system, the coal economy averaging 20 per | -_________| : = —— 
cent. That at its first inception the compound system § | 1-178 | 1-227] 1-287] 1-353 | 
gave such excellent results when, twenty years later,; 1 | 3-383 | 3-403 3-489) 3-593 | 3-730 a 
i ; : : 14; 6-123 6-209 | 6-301 6-454 6-625 6-821 
certain compound engines were being abolished as aj) 3°) 9)45- | 9.531 | 9.653 | 9°804 | 10-002 | 10-265 
failure, is highly creditable to its inventor. The control-| 9, | 11.249 | 11.361 | 11.485 | 11-665 | 11-868 | 12-138 | 12-419 13-476 
ling factor of this success is not far to seek. The ratioof} 2t| 13.178 | 13-296 | 13°428| 13-612 | 13-849 | 14-026 | 14°429 | 
cylinder volumes was 1 : 2°78, with a boiler pressure of | 3 | 17-319 | 17-457 | 17-613 | 17-804 | 18-054 | 18-375 | 18-722 | 19-969 
only 1341b. M. Mallet decided at once upon a propor-| 33 | 21-824 | 21-977 | 22-129 | 22-348 | 22-631 | 22-959 | 23-352 » 000 
tion which it took between thirteen and twenty years of 3 po i ty i a | po oad ape oie ae 
practice in all parts of the world to arrive at by experience | 4) | 31.817 31.976 32.166 | 32-421 32.739 33.121 33.566 35-221 
—costly experience, of which many have failed to profit.| 5° | 37.264 ‘ 37-636 | 37-898 38.233 38-643 39-127 40-879 
The later four-cylinder compound locomotives of Mr.| 5}]| 40-094 | 40-494 | 40-735 41-136 41-537 42-018 43-822 
Mallet (1887), having the high and low-pressure cylinders | 5} | 42-991 | 43-422 | 43-686 | 44-066 | 44-452 | 44.969 igh ee 
connected to independent groups of coupled wheels, so} §& | 48-985 | 49-425 | 49-671 50-111 50-504 | 51-042 it Beene | ON Obs 
: . * +): 64 | 55-234 | 55-676 | 56-007 56-394 56-836 57-388 59-431 
allowing a flexible driving-wheel base, are too familiar to 63 | 58.451 58.919 | 59-211 | 59-621 | 60-088 | 60-672 62-718 
everyone to demand notice here. The system has been| 7 61-728 62-160 | 62-531 62-901 63-395 64°012 | 66-111 67-864 | 70.006 
applied to the largest goods locomotive yet built in| 74] 68.458 | 69-280 | 69-691 70-170 | 70-786 73-045 = 74-225 76-878 
America, and having, according to American formula, a . gd pee Co A Hy on aoe 82-061 | 81-203 
“ae ~p § 81-59 3-505 83.8: -41- 85-070 Of: 
tractive effort of 65,600 Ib. 9° | 89-901 90.891 | 91.206 | 91.881 92.601 | 95-03 97-101 99.413 
94 | 97-594 | 98-472 | 98-960 | 99-545 | 100°23) | 102-86 
10 | 105-398 | 106-24 | 106-77. | 107-40 | 108-03 | 110-67 112-96 | 115-44 
104 | 113°402 } 114-19 | 114-76 | 115-44 116-01 | 118.96 121-11 23-72 
ON THE SECTION OF WEIRS. 12° | 138-425 | 139-44 | 140-00 | 140-68 | 141-44 144-38 | 146-80 | 148.02 
By W. G. = M. Inst. C.E. ap hey = foo B04 | BOBsI2 | 206-22 
No. IIl.* 20 | 298-13 306-03 309-30 | 313-06 
To illustrate further the incidence of water pressure on | _ 
weir walls, whether subjected to flotation or not, Figs. 11 
to 17 have been prepared giving numerous examples under | Taste IL. 
varying conditions. In Fig. 11 we have a wall subjected to | S = 1 in 2500 = °4 per 1000 
the various degrees of water pressure due to the rise of the - Bhs cS 2 lane est ae 
reservoir level, i.e., of d,and a corresponding increase of the | aa : 
tail water, z.e., of D, the lower portions considered as sub- | n= 0279, a= 08 
merged. In the section of the wall, the base, which should | ~~) 7 ios eels bs eee 
always bear some ratio to H’, is fixed ata width of 12ft.,a| p, | 1007/8. D2 100 VSD?. | C. Q. vV. d. ¢ Q. ¢ d. 
condition evidently impossible in practice ; the base width | Pe RE. PASE Teen Poi ee is le ed 
must necessarily vary with the height of the head water,| 71 | 9» 20.54 11-08 -768 31.6 1.2 1.2 = 71 29.2 3-9 { | es 
so that the design of the section of the wall is not aimed 5 iS se fe = if eee 
at, but the relative incidence of the different resultants| 12 2 41-57 | 83-14 *826 | 68-7 5:7 7.0 2° 767 62-3 ye 6-7 e.. 
on the base line is here exemplified. 5 " ae at =: ZF re ae 7 g.6 | 2A 
As the values of d are dependent on those of D, caleu-| ) | 7 Beit | SareS | ae “ me bP ae | nig jee 
lations have to be made so as to reconcile the relative | — — = —— . 
values of Dandd with actualities. The depth of water in | $=1in5000  -2 per 1000. 
the tail channel naturally rises or falls with d, the depth | se camae : 
of film passing over the crest of weir, but its value is | = eS. n = -0250. 
further dependent on the velocity of the current down | ———————_________t___. ——$___—_—. - 
stream, which is governed by the bed slope of the escape | 7. 14d | 20054 29.04 779 | 22.6 3 3-5 x 850 27 33 3.7 = 
channel. : °° oe 
Thus, to obtain true relative proportions of Dandd,| 12 1-414 41°57 58-78 843 | 19.6 1.2 5-9 $7 ‘914 53-7 $75 6-1 ors 
we shall have to ascertain, or in these investigations to | ze | pty é o- : ed cs 
assume, a bed slope for the escape channel. In Fig.11/ 15 1-414 58-77 83-10 870 | 72:3 | 4-8 75 | ZR | M2 | 8B | 52 77 an 
this is taken as 1 in 5000, and the discharges due to the | om - e ae ns Mh O77 92. F ; 0°5 a 
values of D, viz., of 74ft., 12ft., 15ft. and iste. which are ” is m-s8 | eadied ee = ils — i a ne - 
adopted, are calculated on that basis. Having done this, so ? . 
a second calculation has to be made of the correspond- S = lin 6666 — +15 per 1000. 
ing values of d, or the depth of film passing over crest |——-—-———— a = meee 
which will give discharges equal to the reciprocal values | n = -0275. un = 0250 
already found for D. - —--—- | 
The formula for discharge of open channels is Q = “ho 2dT | 20d 25.6] 785 2-1 2.7 3-2 = 856 | 21-9 2°99 | 3-4 n 
100 Ac 4 RS. In this expression A is the area of ‘ | _ | m = 
channel, ¢ a coefficient varying with Rand the rugosity of} 1200 124i Alor 1-34 | «S35 He2 sad b4 | $e =) eu | ef oe 
the channel bed, R is the hydraulic ae orthearea} j,i 58.77 73.99 | .883 647 13 -.1 ae 955 | 70-0 $.7 | 73 | #e 
divided by the welted perimeter, viz., Wor’ and § is the ee ge ee Wis dia) te 5.1 9.5 - 993 | 110-8 s- | 9.8 e 
ratio of slope of bed of channel. As previously noticed, a een | | = 
S has been assumed in this case at 5000" and the dis- S = 1in 10,000 —-1 per 1000, 
charges due to the various depths have been worked out = .0275 | a = -0200 
from tables in Jackson’s “ Hydraulic Manual,” n the ain Sil = oanersal = aR 
coefficient of rugosity, which largely influences the “ " wee : , ES Iyer er ts ae | e <2 
coefficient, being taken as ‘0275. 74 | 1-000 #068 a0-58 _ | = si ‘a sc8 | 7 sas | oe | ee 
Now, the formula for discharge of water over weirs per| 12 | 1-000 | 41-57 41-57 -873 | 36-3 3 eo) SF | -916 | 39°3 | 33 | 5 $7 
3 | sd ie 
foot run is 3'333d? d being depth of film. The 15 | 1-000 98-77 58-77 +906 | 53-2 365 6-2 | zo | 980 | 57-6 | 3°8 65 | ee 
3 HI | } | a ie 
multiplicand for velocity of approach is (1 + a - 4 20 | 1-000 89-44 | 89-44 949 | 84-9 4.2 84 | ow | 1-023 | 91-5 | 1°6 | si s 
| | | 1 
in which h = ‘0155 V*, V being mean velocity of ; a are i | 
approach. We have now to find out what values of d S =1in 20,000 ‘05 per 1000. 
will allow of discharges over the crest equal to those at aes 5 Ne ioe : 
different levels below the weir. n == +0275. n = +0250, 
In the foregoing paragraphs the weir has been con- as Saye ey eS Sa en J cae 
sidered as provided with an apron or floor, the level of 7} -707 20-54 14-52 +825 12:0 16 2.4 | «899 13-1 T 2e4 
which is that of the average level of the river bed. This | | 
assumption would apply only to weirs over sandy beds.| 19 ‘707 | 31-62 22-36 “819 18-3 1-8 Uae teeny spre ay es S - Zo. 
Where the river bed does not correspond in level with “. uae 1.67 “— 921 2.0 ie 1.0 | ¢° 998 | 29.3 5 yg | ER 
the apron, or in cases where the bed is of rock and quite| |!” ial eae sii F ea ao, | te at: fe iy Scie 
uneven, and no level floor is provided, then the depth in 15 -707 | 58-77 41-55 965 10-1 2.7 oe } a 1-043 | 43-3 2.9 54 " 
front above base of weir, viz., D, is not representative of } ; By cs cane Ae a 
the discharge. In such cases the discharge ata certain; 20 ‘707 | 89-44 63-24 1-022 | 64-6 | 3-2 ah roe | a a 
level, say at flood level, in the case of an unsubmerged | ___ F Sonate Sk See oe BS = 2 
weir, or crest level with a submerged weir, has to | 
be estimated. a is preferably effected from an } Tape 1V. 
average section of the river with actual velocity | Se ie care ol UA oR ae 
observations at some level approximating that aie | Se = Lin 5000; = = -0275; b= oii L.A OO 
the adjustment being effected by use of the ratio | l ar : | 
cYr:ACyR. | D |A=(6+ DD. |WP=b + ap.| R= we ce | 100,/RS. V = 100c/K8.)Q = AV. | q. d. 
Llaving, by whatever means, obtained the discharge at | __._— | ____T reer — — | 
any required level below the weir, the reciprocal level 12 ~] 2,544 | 236 | 10-8 T° 889 | 4°5 3-73 9.489 | 47°44 5-7 
above the weir in terms of the depth of film passing ! i CA ‘ araad 58.01 4 
over the crest can best be obtained by interpolation from 15 3,225 | 236 12-4 sai a CO 3 4-15 18,388 er a? 
Table I., the discharge per foot run being given and the | ~ - 
velocity of approach known, which is usually the same Same with ) = 1000ft. 
as the velocity of the current below, and = Q . For ex- io ae ad Ay baie. | y Siding oe 2a 
A : 12,144 | 1036 11‘7 2800" > Sage 4-06 49,256 49-25 Br! 
ample, supposing Q, «i.e. discharge per foot run to be | 3 15,225 1045 14-5 +866° | 5-38 1.66 70,948 70-95 | 7-5 
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ibic feet per second, and the velocity 4ft., then in | effect on the result. 


The ratio of d: D is dependent 


the ninth column of Table I., Velocity of Approach, 4ft., | on the width of the water section, which latter influences 


the discharge 5 


to d = 54ft., and 51°679 corresponding to d = 6. 
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0 will lie between 45°528 corresponding | the value of W P, and consequently of R. In Table IV., 
page 260, the discharges are worked out by the ordinary 


Fig.11? 
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Assumed Bed Siope /in5000 


Swain Sc. ¢ 


In cases where the base of the weir is uniformly co- ; formula of 100 Ac RS for two bed widths of 200ft. 
and 1000ft. The length of weir is assumed as equal to 


incident with the average bed level of the river, the 
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formula 100¢ A / RS can be simplified by substituting D, 
the average depth of water in the river, for R, the 
hydraulic mean depth, and for experimental purposes 


| 


| 


where the width of the river is a factor that can well be | 


eliminated, it will be of advantage to use it. As the 
discharge per unit length only is required, the area A will 
equal D x 1 =D, the friction at the sides of the river 
being neglected, W P, or the wetted perimeter, will equal 
the base of the section, i.e. = unity, whence R = we > 


~ = D. The formula thus simplified becomes 


Q = 100c D?y Sand V = : ="100¢ YDS. The 


coefficient c is obtained from Jackson’s “ Hyd. Manual,” 
Table XII., Part IV., D being taken for R. 

The following table gives the values of 100 ,/S for 
various bed slopes :— 











TABLE II, 
3 or slope of " . | Dischar yes per foot 
bed! S per 1000, 100,/s. | pie ont r : 

lin 2,500 ay 2.00 2D! 

lin 5,000 2 1-414 1414eD! 

lin 6,666 15 1-247 | 1-247 c¢D? 

1 in 10,000 l 1-000 | cD? 

1 in 20,000 05 | 707 | «707 eb? 








Table III. on the preceding page will be useful for 
purposes of conrparison of the effect different slopes and | 
values of m have on the ratio d : D. | 

The values of d obtained from the above tables must 
always be maximum values, and are really only applicable 
when the width of the river bed and length of weir are 
such that the non-inclusion of the sides of the water 


section in the wetted perimeter has no appreciable | and below the weir, ascertained. 





the bed width, the side 
slopes are taken as 1 to 
1, consequently the wetted 


perimeter will be 6 + 2 D | 


vy 2=6+43 D, nearly. 


As will be seen, the | 
D falls short 
of that given in the pre- | 


ratio d : 


vious table, and must 
vary indirectly with 6. 
The former table, how- 
ever, is useful as a guide 
where b exceeds 1000ft. 
When actual velocity 
observations are taken 
with a _ representative 


water section extending | 


up to highest fiood level, 
the discharge at any 
level can be obtaine 
withmuch greater accu- 
racy than by using any 
formula. Surface velo- 
cities should be reduced 
to mean velocities, and 
the discharge at any 
level other than that at 
which the velocity ob- 
servations were taken 


can be obtained, as ex- | 


plained, by using the 


. AqC y RB 
equation Q = - : : = 
iY 


there given. With the dis- 


Referring now to the incidence of the resultant lines 
on the base in the profile—Fig. 11—the greatest stress 


induced is by R, due to D = ’ 


5 


H. Next in order comes 





| R!, due to D = H, and third, R,, due to D = = while 
| 
| Ry, representing the resultant pressure when D = 0, 


| is least. From this may be gathered that the pressure 
| in this particular section increases with D up to . H, 
when it begins to decrease. When once D exceeds H, 
the decrease is rapid. We thus see that - H is a value 


of D, which, under certain conditions of section, indicates 
| the maximum stress on the weir wall. 


In future investigations for the purpose of obtaining 
the proper base proportions to meet the maximum stress, 
| .e., by manipulating the base width so that the position 
| of R as a maximum coincides with the outer third, this 
| fact will be borne in mind, and the incidence of the 


| resultant R,, due to D = 4 H, whether it turns out to 
v 


be the maximum or not, will be shown on all the profiles 
in Figs. 11 to 17. 
Fig. 12 represents a wall profile having a base width 
of ~* = 14ft., i.c., H, the height governing the base width 
vp 
is taken as 21ft. The two values of D adopted are 


D = H and D = 4 H. In this case R' due to D = H 
} Jv 
is the maximum, closely followed by R?. 

From this fact the deduction is, that the incidence 
of the maximum pressure on the base varies with 
the fore slope of the wall. We have seen that it also 
varies with the bed slope of escape channel and the 
coefficient of rugosity, so that the complexity of the 
problem is increased. 

| The value of H? governing that of the base width is 
| taken as a mean between that due to D = H and that 
due to D = 4 H, and this is found to give the base 
o) 
Das el 
| width —= approximately correct. 
a P 

In Fig. 18 the outline of the wall profile is altered into 
an equiangular section, the base width and sectional area 
being the same as in Fig. 12. In this case the incidence 
of R! and R? on the base coincide exactly at the proper 


point, R* and R‘ due to values of D of ¢ H and : H 


falling behind, but not to any great extent. 

From the information thus obtained we are enabled 
| to make the following deductions :— 

(1) The equiangular section adopted with p = 2} is as 
| suitable as regards the stability of the wall as the vertical 
| backed section in Fig. 2. For other reasons, such as 
| avoidance of the itnpact of water falling in the fore slope 
| and for constructional purposes, the equiangular section 
| presents distinct advantages. 
| (2) There is not much difference between the maximum 


| pressure due to D = H and the minimum due to D = : H. 


| A third variation of profile is illustrated in Fig. 14, and 
| represents Fig. 12 reversed altogether, with the face 


: oe : 
vertical. In this case case R? with d = 5 H is the maxi- 


mum resultant stress, and both R? and R! fall outside the 
middle third. The reversed section when p= 2} can 


| thus be considered economically bad. 
| Inthe three Figs. 12, 13, and 14, the dotted resultant 


charge and mean velocity thus obtained the value of d | jines numbered R', R°, and R‘ respectively, due to the 


can be found from Table I., and the ratio : 
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Tota/A=/39x% =77 


Fig.13. 


or the pro- | full weight of the wall unimpaired by flotation, are ex- 






portion of the respective rises in the water levels above hibited. The positions of their incidences on their base 


lines show that, as in the former case, the alteration of 
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the profile from the vertical back, as in Fig. 12, to an 


equilateral outline, as in Fig. 13, has no detrimental effect- 


on the stability of the wall; whereas with a reversed 
profile, as in Fig. 14, the resultant actually falls outside 



































magnetic induction should be defined in the same way as 
any other form, though, by the construction of. the 
apparatus, the current is free to assume its natural flow 
in the path of least resistance. In Chapter VII. are 


+ 89=12+77 
+ 94 =10416%8 











the middle third, proving, as before, the unsuitability of 
the reversed profile with vertical face. 
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Electrical Engineering in Theory and Practice. By G. D. 
AsPINALL Parr. London: Macmillan and Co., Limited. 
1906. 


described galvanometers, ammeters, voltmeters, supply 
meters, maximum demand indicators, power factor 
indicators, phase meters, &c., the latter surely quite out 
of place until the student knows something about 
alternating currents and alternators. In a work on 
electrical engineering obviously generators ought to come 
first, the methods of measuring the current generated 


| afterwards. 


The next chapter is devoted to the manufacture of 
incandescent lamps, and chapters on electric arc lamps 
and primary and secondary batteries complete the book. 


In the preface to this book the author promises a future | Though the author's style is lucid throughout and the 
volume dealing with the theory of the generation, trans- | illustrations good, we cannot say that the arrangement 
formation, and distribution of electrical currents, and the | meets with our approval. It looks as if the author had 
appliances most commonly met with in electrical engi- | been in a hurry to get off his hands that part of the 
neering. Were it not for this promise, the title of the | treatise which is only appropriate to the second volume. 


present volume could not possibly be justified, for it is 


only by the greatest stretch of imagination that a work | 


without any description of a prime mover, generator, or 
transformer can be said to treat of electrical engineering. 
The fact is, that the student does not reach engineering 
at all in this volume, though as a text-book on electricity 
the work may have something to recommend it. The 
first chapter deals with magnetism and the path of the 
lines of force in the magnetic field, and is illustrated in 
the usual way. The “dyne,” “unit pole,” and “mag- 
netic moment” come in for their proper share of atten- 
tion, all matters which the student should thoroughly 
grasp at the beginning of his career, though it is more 
than likely that he will forget most of them when his real 
engineering begins. In Chapter II. statical electricity is 
introduced, and in Chapter III. current electricity. The 
author speaks of the “ mho”’ as the practical unit of con- 
ductance, but we doubt if ever the term obtained the 
dignity of a unit—at any rate, no one ever speaks or 
writes of it except professors. The water pressure 
analogue illustrated in Fig. 10 is very good, as also the 
comparative Fig. 11. Chapter IV., of nearly sixty pages, 
deals with Ohm’s law, specific resistance, temperature 
coefticients, law of shunts, standard resistances, Wheat- 
stone’s bridge, resistance measurements and instru- 
ments, and as illustrating articles of high resist- 
ance, insulators, some of them of hopelessly antiquated 
pattern. Referring to these, it may be mentioned that 
no engineer would now-a-days think of using oil insulators 
for high-pressure lines, though the author says they are 
well suited for such work. Electro-magnetism, the law of 
the magnetic circuit, the magnetic qualities of different 
materials, magnetisation curves, hysteresis, different 
forms of magnets, &c., are all dealt with in Chapter V., 
which runs to about 40 pages. In passing, we may say 
that we should like to see a coil wound by the author, or 
anyone else for that matter, as shown at B in the right- 
hand section of Fig. 77. Obviously such a winding is 
impossible with a continuous wire, as the adjacent layers 
are right and left helices alternately. This is truly 
professorial, and we remember that incorrect drawings to 
illustrate the possibility of this impossibility have been 
transmitted from book to book for the last ten years or so. 


Electrostatic and electro-magnetic induction are dealt | 
with in Chapter VI., and here we have much thought- | 


fully written matter concerning condensers and their 
uses. We disagree with the term “eddy currents” in 
this chapter, as being only confusing to students. The 
phenomena referred to can be described quite well in 
terms of what has gone before, it only requiring to be 


pointed out that, the conductor being solid, there is no | 


However, the book is well written, and may prove helpful 
to the student. It should be regarded, however, as a 
collection of papers on various electrical appliances 
rather than as part of a consistent and carefully thought 
out scheme. 


Amerikanische Eisentahnwerkstitten. Von Professor H. 
REIssNER. Fol., pp. 75, with 69 illustrations in the text, 
and 11 plates. Berlin: R. Dietz2. 1996. 

Tuis volume, the result of study of the subject of 

American building construction in iron, and more par- 

ticularly of bridge building, embodies information 

obtained during a year’s work in American drawing 
offices, and a subsequent tour of three months under the 
auspices of the Technical High School of Berlin as an 
exhibitioner of the Louis Bossouet Fund, together with 
a large amount of material obtained in personal corre- 
spondence with professional men in all parts of the 
country. Considerable assistance has also been derived 
from published information in the technical press. 
both European and American, which is duly acknow- 
ledged in the references. The author has abstained 
from recording mere general impressions of travel, 
believing that a more detailed survey of a restricted 
portion of the field is likely to be better suited 
to present conditions, and, therefore, has confined his 
work to descriptions of the structural and economic 
details of the principal American bridge building con- 
cerns, including both the great combination under the 

United States Steel Corporation known as the American 

Bridge Company, with its twenty-six different establish- 

ments and a productive capacity of 800,000 tons yearly, 

and the principal independent works, of which the largest 
are the Pennsylvania Steel Company of Steelton, and the 

Riter Conley Company of Pittsburg. In the first part of 


| the volume general sketches of the more important 


works considered as types are given, beginning with some 
of the smaller independent concerns, and passing on to 
the larger establishments of Pencoyd, Steelton, and the 
new Ambridge Works of the American Bridge Company 
near Pittsburg, the peculiarities of each being illustrated 
by outline plans. A second section on workshop equip- 
ment notices in a general way the different machines 
employed in the building up of riveted girders, and the 
American speciality of eye-bars or bridge links, the same 
subjects being treated in greater detail in the following 
section describing the larger works. The most important 
of these, the Ambridge Works, whose shops, more than 
half a mile in length by a quarter of a mile broad, are 
planned to turn out nearly a quarter of a million 


directional canalisation of the current, which is therefore | tons of finished work annually, receives the fullest 


free to assume its natural spread. This form of electro- 


| attention, nearly one third of the volume being devoted 





to the description of its machine tools, cranes, and other 
appliances, which include many new and original designs 
Among these the large pneumatic riveting machines of 
60 and 100 tons total pressure, which are seed in disap. 
pearing pits below the floor, and are lifted by hydraule 
presses and counterpoise weights, are specially notice. 
able. The work to be riveted is carried by traversin 
cranes of 40 tons lifting capacity, driven at a specd of 
100ft. per minute by a 74 horse-power electro-motor 
These works, which are still under construction, are 
intended, when finished, to turn out monthly 15,000 tong 
of heavy work, 5000 tons of lighter construction 
and 3000-4000 tons of eye-bars. The different 
machines are driven by 3800 _ electro - motors 
supplied by steam-driven generators of 2000 horse. 
power. The working force in all departments wil] 
be 5000 persons, and the cost about £1,000,000. A 
notice of the smaller but well-planned works of the Boston 
Bridge Company concludes the volume, which, although 
containing no great amount of original matter, js 
carefully compiled and creditably presented, although the 
inconvenient form adopted—a folio, 15in. by 10in. pages, 
and less than jin. thick—may detract from its handinegss 
for reference purposes. For English-speaking people, 
at least, the graphic value of the descriptions is lowered 
by the habit of giving all dimensions in metrical 
approximations instead of those actually used by the 
people whose work is described, a practice which renders 
some of the descriptions almost unintelligible. 


Water Softening and Treatment, Condensing Plant, Feed 
Pumps and Heaters for Steam Users and Manufacturers, 
By WituiamM Booru. Pp. 303 + xcii. Archibald Con 
stable and Co. 1906. 7s. 6d. net. 

Tuts rather comprehensive title does not exhaust all the 
subjects dealt with by the author, but it indicates, as it 
was doubtless intended to do, that the volume is a collec. 
tion of articles on related engineering matters, and that 
each article is, in a sense, complete in itself. That, at 
any rate, seems to be the case, and for those who have to 
read through the volume as a whole, repetitions scem to 
be innumerable, but to others who wish to study only one 
of the subjects this feature will prove welcome. 

The volume opens with several chapters on water 
softening. This portion is a summary of Dr. Angus 
Smith’s report, which is reproduced, of Messrs. Stromeyer 
and Baron’s paper on “ Water Softeners,” and of Mr. A. 
Taveau’s work on “ Incrustation and Boiler Compounds,” 
to which the author has added his own views. These 
are occasionally of a startling nature, notably where he 
recommends the use of dilute hydrochloric acid for the 
removal of boiler scale. The method must unquestion- 
ably be effective, and it may be relatively harmless, but 
no actual experiences are recorded, and without these 
few, if any, engineers will risk the destruction of a £500 
boiler for the sake of facilitating the removal of scale. 
The author draws attention to the advantages of using 
barium salts for water purification; he warns his readers 
of its present high price, but omits to draw atten- 
tion to the poisonous nature of this salt, which militates 
against its use for those purposes where its advantages 
would be greatest. 

The illustrations of the various types of water softeners 
are fairly complete, and although intending purchasers 
aré hot informed which is the best system—if there should 
be such a one—they will, from the descriptions, be able to 
form a fairly good idea as to which one would suit them 
best. Similar remarks apply to the chapter -on oil 
separators, but it is not as exhaustive as that on water 
softening. 

The second half of the volume starts with a few 
chapters on condensers and air and circulating pumps, 
and ends with feed pumps. It contains much useful 
information ; but the author has overlooked recent experi- 
ments by Professor Weighton, according to which con- 
densers can be so designed as to deliver the condensed 
water at a temperature which is equal to, and sometimes 
higher, than that of the circulating discharge. Under 
Feed Heating, the subjects of economisers, steam heaters, 
and stage heating are dealt with. Stage heating seems 
to have taken the author’s fancy, for it recurs several 
times, and it is finally claimed that it is a scientific com- 
promise of many conflicting elements. The illustration 
certainly reveals a complexity of arrangement which 
must have cost much thought and time to work out. 

The appendix contains some useful tables, and, on the 
whole, the book will serve a good purpose in reminding 
engineers of improvements which are being continually 
made in the subjects dealt with. 
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The Clayworkers’ Handbook. By the author of ‘‘ The 
Chemistry of Clayworking.’’ London : Chas, Griffin andCo., 
Limited, Exeter-street, Strand, W.C. Price 6s, net. 

Darstellungen aus der Geschichte der Technik der 
Industrie und Landwirtschaft in Bayern. Berlin: Druck 
und Verlag von R. Oldenbourg. 

From Libau to Tsushima: a Narrative of the Voyage oy 
Admiral Rojdestvensky’s Fleet to the Eastern Seas, including 
a Detailed account of the Dogger Bank Incident. By the late 
Eugene S. Politovsky. Translated by Major F. R. Godfrey, 
R.M.L.I. London: John Murray, Albemarle-street, W. 
Price 6s. 








In order to test the energy consumption of electric 
carriages under unfavourable conditions, a 62 mile test run was 
organised some time ago in Paris over dirty and slippery roads, 
fog prevailing at the time. A number of carriages carrying four 
passengers, and weighing —— over 2 tons, covered the entire 
distance at an average speed of nearly 15 miles an hour, and 
consumed less than 160 watt-hours per ton mile. The first prize 
was gained bya carriage entered by M. Védrine, which required 
155 watt-hours per ton mile. According to L’Industrie Electrique, 
the energy consumption of this vehicle under ordinary conditions 
is from 110 to 120 watt-hours per ton mile. ; 
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THE TRANSPORTER BRIDGE AT NEWPORT. 


gai . 
portions being 
swiftly-flowing \ 
about five miles from its mouth by large vessels. 


tidal river, navigable for a distance o 


| 
| 


out of the question, for financial reasons; swing bridges | on the faces at right angles thereto. Each pier consists 
were rejected owing to the obstruction they offer to the | of a masonry well or monolith mounted on a steel curb 
Tue borough of Newport (Monmouthshire) may be | free use of the waterway, and for the additional reason | or shoe, 20ft. in diameter. The shoe was first placed in 


f| the large piers required. 


1 to consist of the old and the new towns, the two that complications were not unlikely to arise owing to | position, and an armouring or framing of steel rods, wire 
divided by the river Usk, a wide and | the reduction in the section of the channel due to | rope, and hoop iron strips then built up to connect the 
It is a fact which is not | shoe with the base piece of the air shaft. 
The | generally appreciated that swing bridges of limited | framing and shuttering were then placed in position, and 


Timber 


older portion occupies the western, and the newer town the | width can only be navigated with safety against the a domical roof—Fig. 4—composed of very carefully made 
eastern bank of the river, and these two portions have | stream,"a condition which cannot be observed in the | Portland cement concrete formed thereon, the con- 
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been connected by a stone bridge of five arches, which 
was built as far back as the year 1800 by one David 
Edwards and his two sons. The town then merely con- 
sisted of a very few houses in the immediate vicinity of 


the castle, and the bridge amply served its purpose. As 
time went on, however, the bridge was widened. In 


the year 1866 cantilever footpaths were constructed on 
both sides, whilst later—in the years 1892-3 —further 
works, consisting of the improvement of a very severe 
gradient at the western side of the bridge, the re-con- 
struction and strengthening of the cantilever footpaths, 
and the restoration of the defective foundations of the 
piers, were taken in hand. This work, however, merely 
left the bridge in practically the same form as in the 
year 1866, and afforded no improved facilities for 
the greatly increased traflic passing from the eastern to 
the western side of the river at the southern end of the 
town, and as early as the year 1869 the Newport Harbour 
Commissioners obtained parliamentary sanction to con- 
struct and work a ferry, a distance of about one mile 
below the Newport bridge, but these powers were never 
put into operation. 

In the fyear 1889, concurrently with the Borough 
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Fig. 1—ELEVATION OF TRANSPORTER BRIDGE AT NEWPORT 


river Usk, with its relatively short period of high tide, 
during which the movement of shipping is alone 
permissible. The ‘transporter’? type of bridge was 
tavoured on account of the little or no obstruction which 
would be offered to the shipping, whilst the cost of erection 
was well within the resources of the community. Detailed 
schemes were prepared, and in 1899, after having inspected 
the Rouen “ transporter,” a practically unanimous 
decision was arrived at by the governing authorities at 
Newport in favour of that type,’ and the proposal 
received parliamentary sanction in 1900. Detailed calcu- 
lations were made, designs prepared, and contracts for 
the necessary work entered into by August, 1902, since 
which date the work has proceeded apace, the bridge 
being formally opened for traffic by Viscount Tredegar 
on Wednesday last. 

The general arrangement of the bridge is shown in the 
engraving Fig. 1, and an engraving made from a photo- 
graph of the completed structure is given in Fig.2. The 
principal dimensions of the bridge are :—Span, centre to 
centre of towers, 645ft.; span between face of piers, 
592ft.; clear headway from high water to under side of 
span, 177ft.; height of towers above level of approach 

















Fig 2—NEWPORT TRA 


Extension Bill, the Corporation of Newport secured 
powers to make and maintain a foot passenger subway 
connecting the banks of the river at a point two miles 
below Newport Bridge, and although this was followed in 
1890 by a revival of the Harbour Commissioners’ Ferry 
Scheme, nothing was done in either cases. Six years later 
—in 1896—the subway scheme again came under review, 
and the suggestion was made that a “transporter ” type of 
bridge—an example of which had then recently been 
erected at Bilbao—was the most satisfactory solution of 
the problem. The idea was at that time somewhat too 
advanced for local opinion, and the question remained in 
abeyance for some short time. Two years later—in 
1898—owing to the development of the town on the 
eastern side of the river, the question of traftic faci- 
lities grew acute, and it became necessary that a 
definite scheme should be proceeded with at an early 
date. Schemes* of all kinds were prepared and con- 
sidered, including ferries, high-level, swing, lifting, 
bascule, and rolling bridges and subways, but the 
choice ultimately fell upon the “transporter” type of 
bridge. The scheme for a subway of sufficient capacity 
to deal with yehicular traffic was abandoned on the score 
of cost; high-level bridges with sloping approaches were 
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roads, 242ft.; distance between centres of anchorage, 
1545ft.; and centre of tower to centre of anchorage, 
450ft. : 

Foundation works in the alluvial deposit of the Severn 
estuary and the lower reaches of the Usk are not by any | 
means simple operations, and very careful consideration 
had perforce to be paid to this important feature of thé 
work. Two sets of borings taken independently by 
different engineers were put down and the results com- | 
pared. Both sets of borings gave practically identical | 
results, and their accuracy has since been verified by the | 
subsequent sinking operations. The marl was reached at | 
a depth of 68ft. below high-water mark of ordinary spring | 
tides, and the foundations of the piers have been carried 
well down into this formation, the mean level on the west 
shore being 78ft. below the river bank. On the east shore 
the upper surface of the marl proved somewhat softer 
than the borings had revealed, and it was therefore 
necessary to carry these piers to a depth of 86ft. below 
the river bank. As it was considered necessary to expose | 
the foundation, compressed air working was decided upon. 
The foundation piers—Fig. 3—eight in number, are placed 
in groups of four on each bank,' and from centre to centre 
the distance is 78ft. 9in. on the riverward faces, and 36ft. 


crete being thoroughly rammed into and around the 
plating and diagonal bracing of the curb, the armouring 
and the base of the air shaft. The concrete was 
composed of one part Portland cement to three parts 
of finely broken stone and sand, the relative propor- 
| tions of sand and stone having been determined by 
experiment in order to ensure a thoroughly air-tight 
| concrete. The armouring was in the proportion of 75 lb. 
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Fig. 3—ARRANGEMENT OF FOUNDATION PIERS 
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of steel per cubic yard, and the resulting working 
chamber was roomy, and air-tight in each of the piers. 
As soon as the concrete had thoroughly set, the air 
shaft was erected, the walling of the well commenced, 
and sinking begun. The first 12ft. or 14ft. was done by 
a grab and by men working in the open; the air lock 


| was then mounted, and sinking under pressure pro- 


ceeded with, the walling being carried up simultaneously 
so that at all times the top of the well was above high 
water. The walling is of the local stone in cement 
mortar, and at the base of the well was 2ft. 9in. in thick- 
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Fig. 4—FOUNDATION CAISSON FOR PIERS 


néss in the first piers sunk. Steel wire cables, 14in. in 
circumference, secured to the shoe, were carried up in 
the walling as it proceeded. The outside face of the 
wall was rendered in neat cement to minimise surface 
friction, the interior face being left as rough as 
possible so as to give a key to the concrete hearting, 
and render the whole asolid homogeneous mass. A false 
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wali forming a cofferdam was carried above high-water 
mark, 

It was thought that the weight of the masonry would 
have been sutflicient to force the shoe down, but as diffi- 
culty in this respect was experienced (owing to the clay 
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Fig. S-MASONRY ANCHORAGES 


being of an extremely tenacious nature), it was decided 
to increase the thickness of the walls by lft. in the other 
wells, so as to obtain a greater sinking weight. 

As soon as a Satisfactory foundation was reached the 
working chamber was filled with Portland cement concrete 


Ze 
Z-™ Armoured Concrete 
S, (Cement). 
= , 


proceeded with. This consisted of local pennant grit 
stone, the bed blocks were made of Penrhyn granite, and 
the whole was set in cement mortar. The greatest pres- 
sure used in the sinking was 36 lb. to the square inch. 
No illness or compressed air trouble was experienced by 
any of the sinkers, although on several occasions great 
recklessness was shown in increasing and reducing the 
pressures when passing through the lock. This is 
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Fig. 1—TOWER ON EAST BANK OF RIVER 


believed to be the first instance in Great Britain where 
masonry wells have been sunk under air-pressure. The 
method was economical, because the handling of tempo- 
rary weights was obviated, as the permanent structure 
provided its own sinking weight. The foundation cais- 
son for the construction of the piers, and the arrange- 
ment of the piers, is shown in the illustration Fig. 4. 
Each pier contains, on the average, 19,500 cubic feet of 
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vided for the passage of the cables, which can thug be 
inspected throughout their entire length. The rvactio 
is taken through granite bed rocks, with armoured conan 
concrete blocks on their inner faces. The facing jg of 
coursed pennant rock work. nil 
Each anchorage contains 35,800 cubic feet of masonry 
ibe ie os agp y 
and weighs, approximately, 2200 tons. The weight of the 
portion in front of, and above, the granite blocks is 
1300 tons, and the total force exerted by each scricg of 
cables is 920 tons. The armoured concrete blocks were 
formed in precisely the same manner as the working 
chamber roofs, except that steel rods only were used ri 
the armouring, the cable and hoop iron being omitted, 
The towers—a general arrangement of which is shown 
in Fig. 11—are of open lattice steel construction. The 
main members of the legs are formed of angles and j lates 
riveted together in the form of a cross, the bottom 
stiffened by gussets and brackets. The general outline 
looking in the direction of the stream, is an even taper 
from base to summit, while when viewed from across the 
stream the legs are of spindle form. Below the platform 
level the legs are not braced in any way, the <pace 
between being required for the passage of the trav: lling 
carriage and part of its suspension ropes. There are five 
tiers of horizontal lattice girders below the platform leye] 
and each face is well braced diagonally. The upper part 
of the tower, above platform level, is made rigid by three 
tiers of trellis girders and heavy channel bracings in the 
form of St. Andrew's crosses, the ordinary bracing being 
continued right to the top of each leg. The extreme 
summit of the legs is heavily reinforced by joist sections 
in order to take and distribute the weight transmitted to 
the saddles and their expansion carriages. (n the top 
of each masonry pier a heavy cast iron saddle is tixed, 
This saddle carries a rocker or articulation pin, on 
which rests in turn an inverted saddle connected 
to the tower leg itself. This arrangement secures 
elasticity, coupled with direct vertical reaction through 
the masonry pier, and is analogous to the usual rocker 
fitted to girder spans of considerable length. ach 
leg is secured to its spindle by steel shackles, and cach 
spindle in turn to the masonry pier by steel bolts and 
clips. A wind pressure of 56 lb. to the square foot on the 
side facing the wind, with one-half this amount on each 
of the leeward faces, has been allowed for in the calcula 
tions; four faces are therefore taken into account. (Onc- 
half the area is allowed for the leeward faces. The 
stability of the tower against overturning is at a minimum 
when it is standing as an isolated structure, the static 
load due to the weight of the suspension and platform 
increasing its stability very considerably, although the 
actual work required of the tower in this case is greater, 
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Fig. 7-ASSEMBLAGE OF CABLES AT THE TOP OF THE TOWER 
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Fig. 8—-PLAN AND ELEVATION OF TRAVELLING FRAME 








I. 


<a> Hamepronumy dears ia - | 
PPS SVS i) 
PASE + 


ee SST eS 


VES a eee SS 


aes 


























Fig. 9-TRANSVERSE SECTION OF GIRDES 
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ig. 2—TRAVELLING FRAME 


Fig. 1O—ELEVATION OF PART OF STIFFENNG GIRDER 


as the effort due to wind pressure on the suspension, the 





—6 to 1—under air pressure. Sufficient time was given | masonry and concrete, and they cost—approximately— 
for setting, the air-lock and shaft were then dismounted, | £2200 each. The total load transmitted to the founda- 
and the heartirg up to ground line put in. This hearting | tions is 5} tons per superficial foot. The anchorages, 
is of Aberthaw ground lime concrete—1 to 4. The false | Fig. 5, are of rubble masonry in lime mortar on a pile 
wall was then dismantled and the dressed masonry work | and lime concrete foundation, galleries having been pro- 


stiffening girder, and the travelling car reacts on the 
tower. Each tower is provided with an easy stairway 
extending from the ground to the platform level. The 
maximum compression of the steelwork is 3 93 tons per 
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and the total stress to which the steel is 


square inch, 


subjected by - 
subj wer weighs 277 tons, and the surface to be painted 


js 36,000 square feet—practically four-fifths of an acre. 

*'\y electrically-driven crane was used for the erection 
ork, and proved most economical, as less than 100 
Pe costing under £8 103., were ample to lift and 
a in position the whole of the temporary scaffold- 
and staging, as well as the permanent structural 


























steelwork in both towers, a gross total of about 
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wind pressure is 6°28 tons per square inch, | 





barring between. 


The bottom rail, or rail-carrying | power, erected in a steel-framed building placed over the 


girder, has fitted to its top member a series of cleats and | approach road at the eastern end of the bridge, the electrical 


steel shackles, through which are threaded steel pins, 


these latter being suspended from the parabolic cables by | 


iron rods, trestle pins, and stirrups, and connected to the 
diagonal cables by shackles. The pins form articulations 


on which the verticals rest and the diagonals engage. | 
The top boom is provided with similar, though shorter, 
| pins, forming joints of the same character as those at 
the bottom. 


The verticals are not riveted in any way 






































Fig. 12—TRAVELLING PLATFORM 


880 tons. The current for working this crane was 
obtained from the Corporation mains. 

The suspension cablesare sixteen in number —four inside 
aad four outside each of the stiffening trusses. A viewis 
given in Fig. 13 of the assemblage of the cables at the top 
ofthe tower, and Fig. 11 also gives another view of this. 
Each cable is composed of 127 wires 21°7 mm. in area, the 
section of each cable being 4°273 square inches. Under 
the maximum load the tension in the parabolic cables is 
12°27 tons, and in the anchor cables 12°69 tons per 
square inch. In common with all other main cables 
used in the bridge, these cables are finished at their ends 
with steel sockets, which are connected to the main 
saddle pins of the expansion carriages by steel shackles, 
and to the anchor castings—Fig. 6—by steel bolts, this 
arrangement providing for the accurate adjustment of the 
cables to their work, and permitting of their renewal in 
detail without interfering with the working of the bridge. 
A portion of the span is carried by diagonal or oblique 
cables proportioned to the work they have to perform, 
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Fig. 13—SUMMIT OF TOWER AND GUIDE ROLLERS 


this being at a maximum when the travelling frame and 
car is carried entirely by them. The maximum tension 
in any cable under this load is 12°7 tons per square inch. 
The horizontal force developed by these cables is taken 
by the cables attached to the ends of the rail carrying 
girder, the tension in these being 12°69 tons per square 
inch. Each of these latter cables is composed of ninety- 
one wires of a sectional area of 18°54 mm., the total 
section being 2°6 square inches. 

The suspension and anchorage cables have a weight of 
196 tons, the diagonal cables 19 tons, exclusive of the 
sockets and shackles. The function of the stiffening 
girder, the details of which are given in Figs. 9 and 10, 
is to act as a bracing or stiffening beam in such a manner 
as to distribute the load over the suspension parts and 
prevent their deformation, at the same time providing 
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Fig. 14—PLAN OF PLATFORM 


flexibility to allow of the compound structure giving to 
the movement of, the suspension, and for the necessary 


alteration of form due to temperature changes and‘ the | 


variations in the load.. The stiffening girders extend the 
full length of the platfgufay and are placed at central 
intervals of 26ft.. 3in., their depth overall being 16ft. A 
pan of the platform is given in Fig. 14. The bottom 
“oom is built up as an ordinary plate girder section, each 
‘ower flange carrying the rails on which the travelling car 
tuns, the rails being kept in position by set screws. The 
top boom is of two channel sections, with a top cover 
plate. The verticals are double channels, with lattice 


to the top or bottom booms. 
each end with semi-circular notches, the bottom notch 
resting on its corresponding pin, the upper pin resting on 


its corresponding notch. Tightening up the shackles of | Westminster), for whom his 


the diagonal bracing makes the whole structure solid 
though flexible. 
of flexible cable cannot work in compression whilst the 
verticals, being free at their ends, can offer no resistance 
to tensional stress. Distortion and strain are, therefore, 
avoided by this arrangement. The horizontal wind 
bracing of H and T sections is calculated on the 
basis of 561b. to the foot on tae windward, and 28 lb. 
to the foot on the leeward sides, one-half only being 
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| lamps. 


| control being operated by series controllers worked from 


the pilot house. Insulated conductors connecting the 
control apparatus extend from the pilot house to the travel- 
ling frame, where they are joined up to under-running 
trolleys, engaging on the trolley wires slung below the bridge 
platform, these wires in turn being joined up by insulated 
conductors carried down the eastern tower to the switch- 
board inthe motor house. This board is fitted with the 
necessary switch gear, instruments, &c., and a third 
controller is placed in the house from whence the bridge 
can be worked in the event of any accident to the 
overhead electrical apparatus. The controllers in the 
pilot house are in duplicate ; automatic circuit-breakers, 
voltmeters, and ampére-meters are also fitted in this house. 
The controllers have been arranged for starting, in- 
creasing, or reducing speed, and stopping and reversing 
the motion of the car. Braking may also be performed 
by the controllers in cases of emergency. An elastic or 
movable buffer, Fig. 15, is placed at each riverward face of 
the fixed structure so as to absorb the momentum of the car 
and prevent shock. Navigation lights, arranged to meet 
the requirements of the Corporation of Trinity House, 
are exhibited on each tower and on the car. The 
approaches are lighted by electric are and incandescent 
The maximum rate of travel is 10ft. per second, 
and the bridge has successfully withstood a working test 
of 120 tons. 

In the carrying out of this work it is of some interest 
to note that not a single life has been lost, and that the 
accidents which have arisen have been of a trivial and 
unimportant nature. The engineers responsible for the 
undertaking were M. F. Arnodin, whose name is 
familiar in connection with other “transporter” bridges 


They are finished at on the Continent, and with him has been closely associ- 


ated Mr. R. H. Haynes, the borough engineer of 
Newport. The contractor was Mr. Alfred Thorne (of 
son, Mr. A. John P. 
Thorne, acted as contractor’s engineer, whilst the whole 


It is obvious that the diagonals being of the steelwork comprised inthe structure was supplied 


by the Cleveland Bridge and Engineering Company, 
Limited, of Darlington. The cables were furnished by 
| W. B. Brown and Co., Limited, of Liverpool, and the 
electrical apparatus by R. W. Blackwell, Limited, of 
Westminster. 

Some interesting engravings are given on page 270, 
which illustrate the bridge at different stages of its con- 
struction. The commence- 
ment of the building up of the 
stiffening girder is shown in 
Fig. 16. It will be seen that 
the suspension cables having 


Buffer at Rest. 
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been got into place, the sec- 
= tions of the girder were raised 
one by one and hung from 
the cable. Thus no staging 
for this part of the erection 
was required. Several of the 
views show the crane used in 
the erection of the towers. 
It was moved from stage to 
stage upwards as the work 
progressed. The different 
sections of this girder, each 
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Fig. 15—DETAILS OF BUFFERS 


allowed for circular sections, with an allowance of one- 
third representing the inertia of the parts. Rakers, 
diagonals, and horizontal top beams are introduced in 
order to make the whole structure correspond to a box 
section. The maximum stress is in the steel work— 
6°34 tons per square inch, the iron suspension rods 
working at 3°8 tons per square inch. The total weight 
of the girders, suspension rods, and attachments, plat- 
form, and service footways is 539 tons. 


The travelling frame—Fig. 8—is built up of 
joist channel and angle sections, and is arranged 
to run under the bottom booms of the stiffening 
girders. It is provided with sixty wheels, fifteen 
inside and fifteen outside, the web of each of the 


rail carrying members. The wheels are of cast steel, 
carried in steel bracket secured to the longitudinal 
members of the frame. In addition, each bracket has 
two horizontal wheels engaging on the edge of the flange 
plate. The whole of the brackets and wheels are inter- 
changeable. The frame is 104ft. in length overall. From 
the frame is suspended the platform or car, 33ft. in length 
by 40ft. in width. The car is divided into a central 
roadway space and two footways, the general dimensions 
corresponding to a street having a width of 40ft. The 
thirty suspension ropes are attached to the car and frame 
in such a manner as to form a triangulation both in longi- 
tudinal and transverse directions, so as to prevent swaying 
during high winds. The tension load in the cables is 
12-7 tons per square inch.. To keep down the weight, the 
car beams are under-trussed with steel wire cabies— 
Fig. 12. Each beam is calculated for the simultaneous 
passage of two four-wheeled vehicles, each carrying 
7} tons on an axle, a moving load of 62 lb. per square 
foot being allowed for inthe footways. The footways 


cabin, which contains the controlling apparatus, has 
been erected on one side. The car will be electrically 
lighted. The travelling frame and _service platform. 
weigh 16°3 tons; the suspension cables, 2°9 tons; the 
car, 31°5 tons; or a total of 50°7 tons. The frame and 
car are propelled by steel wire ropes wound on a drum 
worked by two electric motors, each of 35 brake horse- 
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’ weighing as much as 12 tons, 


were lifted from boats to 
the required height in about 
seventeen minutes. Another 
view of the stiffening girder 
is given in Fig. 17. Here it 
is shown in a much more 
advanced state of construc- 
tion. Fig. 18 is an engraving 
made from a photograph of 
the bridge platform, looking from the western tower. 
The other illustration, Fig. 19, gives an excellent view of 
the stiffening girder, and in the right-hand corner can be 
seen the front wheels of the travelling car. 











ITALIAN INDUSTRIES. 
(By our Special Representative.) 
No. XI.*—TEXTILE INDUSTRIES.—Parr IV.:—HEMP, 
FLAX, AND JUTE. 

WHEN we consider the fact that the raw materials 
necessary for these industries are all home products, it 
seems remarkable that the spinning and weaving of 
hemp, flax, and jute should not have assumed, like their 
sister, the silk industry, vast proportions several centuries 
ago. No traveller can cross the Lombard plain without 
noticing the large scale on which the cultivation of flax 
is carried on, while hemp is one of the principal products 
of Piedmont, Emilia, the Veneto, Romagna, and the 
southern provinces. Yet it was left to the present genera- 
tion to weld together and assist at the consequent deve- 
lopment of the textile industries above referred to. 

The reason for this tardiness in turning to their full 
use the products of the soil, which were to be had for 


| the mere sowing and gathering, is to be sought for pro- 


bably in the political state of Italy for centuries previous 
to 1866. 

Devastated by the barbarian hordes from the earliest 
times, preyed upon by the greedy foreigner throughout 
the Middle Ages, and torn to pieces by family dissensions 


| between State and State, the first half #éf‘the nineteenth 


| have been roofed in, and a*pilot house, or motor man’s | 


century still saw this country subservient to despots, 
attracted as Attila and Alaric of old, by her internal 
riches, modern despots whose rule, though less sanguinary 


| than that of the barbarians, was little calculated to pro- 


duce the security and the quiet-necessary for the progress 
of ‘agriculture. : ; 

In such turbulent times the silk industry would be the 
only one which could be carried on with any prospect 


* No. X. appeired July 27th 
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FLAX AND HEMP FACTORY AT-FARA DADDA 


(For description see page 265) 
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of success. The “crop,” as I have already mentioned 
in Part I. of this article, is one that requires but a few 
weeks to realise; while the great essential for it is the 
cultivation of the mulberry tree, which latter would suffer 
far less damage from the soldiers of an invading army 
than would standing crops of any kind. 

For this reason the flax and hemp industry was 
carried on until quite lately in a homely, desultory fashion 
by peasants who worked purely for home, and, in fact, for 
personal consumption. The housewife, seated at her 
open front door, spun the fiax necessary for her family, 
while the men twined -ropes on the sunny grass plots 
under the red walls of their town. 

And so matters went on until the middle of last 
century, when the dawn of the flax and hemp industry 
may be said to have shot it first rays above the horizon. 
So sprang into being a certain number of small factories, 
most of them dotted over the great Lombard plain, 
among which may be mentioned the Opificio Cusani and 
Co., of Cassano d’Adda, that of Cerriani and Co., of Fara 
d’Adda, and of Signor Massioni, of Crema. I have 
specially selected these three small undertakings 
because they happen to form the nucleus of what is now 
by far the most powerful company in Italy in this respect, 
and one of the most important in Europe, producing 
goods for about 16 million francs a year and exporting 
its products to every part of the world. 

In 1872 Cavaliere Andrea Ponti, another of the great 
pioneers of Italian industry and philanthropy, conceived 
the idea of fusing into one several small firms for the 
spinning and weaving of flax and hemp, and of working 
on a larger scale than had ever been attempted before 
here. The year after a company was formed for this 
purpose; the little firms of Cusani and of Cerriani above- 
mentioned were both bought up, and these acquisitions 
were followed in 1875 by the purchase of the firm of 
Signor Massioni, of Crema. Such was the manner of 
the birth of the Linificio e Canapificio Nazionale. 

The first three years were spent in a reorganisation of 
the mills at Cassano d’Adda, in amplifying those at 
Fara d’Adda, and in obtaining a concession for water 
power to be drawn from the river. The fifty looms at 
Cassano were transported to Crema, where jute spinning 
was begun by the aid of old machinery. The first decade 
was one of unbroken progress, and the sales, which in 
1875 had been for 5,000,000f., rose in 1880 to 10,000,000f., 
of which 4,000,000f. represented export. This continued 
increase in output, combined with the successes at the 
exhibitions of Paris and Milan, in both of which the 
company was awarded the gold medal, seemed to herald 
to the young undertaking a career of uninterrupted pros- 
perity. 

3ut a crisis was at hand—a erisis of more than 
ten years’ duration, which sent into liquidation many 
houses of less importance than the one of which we are 
speaking, and tested severely the resources even of this 
latter. 

From 1880 to 1885 the output of the company remained 
stationary between 9,000,000f. and 10,000,000f. a year. 
From 1885 to 1890, despite every effort to ameliorate the 
condition of affairs, the sales decreased sensibly and 
yearly. The reason for this unsatisfactory state of things 
was to be sought for in the steady decline in price of the 
finished article without a corresponding depreciation in 
the value of the raw material, a decline brought about by 
the competition of cotton for.domestic..uses, of jute for 
the making of sacks, and of manilla for the manufacture 
of ropes. 

Instead of wearying themselves in a Quixotic attempt to 
stem the rising tide, the committee of the Linificio e 
Canapificio Nazionale, determined rather to swim with 
it, increased their jute department, brought up the 
number of looms at Crema from 200 to 300, and added, 
at Cassano, a section for the making of hawsers to that 
already established for the making of small ropes. But 
these partial measures not being found sufficient, the 
capital of the company was written down, and the auto- 
nomy of the various different branch houses was decreed, in 
order to specialise the productions of each establishment, 
to induce moral competition between them, and to econo- 
mise on the working expenses. These radical remedies 
answered their purpose ; the crisis was tided over. The 
sales, which in 1900 had increased to 12 million franes— 
of which more than half was represented by export—have 
now assumed the huge figure of 16 million francs, and 
bid fair to go ever higher. 

In 1899 the company, risen to be the most important in 
the world, had a daily production of 35,000 chili of hemp 
and flax thread, of 10,000 m. of woven goods, and of 450 
chili of bleached thread, data which represent a yearly 
output of 10 million chili of raw thread, of 3 million m. of 
woven goods, and of 1,200,000 chili of bleached thread— 
data which were surpassed only the year after, when the 
sales increased to 11 million chili of thread and rope and 
4 million metres of woven goods. The number of hands 
employed was 4000, and the motive power was of 2500 
horse-power, impelling 400 mechanical looms and fifty 
perpetual rotary machines for the manufacture of ropes 
without limit of length. These latter machines, of 
American type, turned out for the Turin Exhibition a 
rope made in one piece of the circumference of 10 cent. 
and the length of 1800 m. The above figures have been 
considerably increased at the present date, as we shall 
show later on. 

Some idea of the importance of this company to the 
nation may be gauged by the fact that in its first twenty- 
five years of life, viz., up to 1890, it had already paid to 
Italian agriculturists for raw material the sum of 155 
million lire, and put on the national and foreign markets 
products to the extent of 214 million lire. 

In spite of the relatively high prices charged for its 
goods, it was able to overcome the crisis of 1889 without 
reducing its output, and kept throughout those bad times 
a stock which never was in excess of a week’s production. 
Its world’s exports include even such countries as Russia, 
where, in spite of almost prohibitive duties, its woven 
stuffs find an extensive market in consequence of their 





exceptional strength and durability, and this success is 
due not only to the perfection of its machinery, but also 
to the foresight and skill of its head technical adviser, 
Ingeniere Brambilla, who has brought the art of hemp 
spinning to a pitch of perfection in which he turns out 
counts 30, 35, and 40 in pure material, an extraordinary 
achievement this when we consider the great difficulty 
of spinning hemp beyond 15,000 m. to the chilo, while 
these counts represent from: 20 m. to 24,000 m. And yet 
the above are the ordinary numbers spun by the Linificio 
e Canapificio Nazionale. 

And under the able guidance of the Marchese 
Ponti, son of the founder and _ present syndic of 
Milan, the company continues on its career of success, 
a success which is greatly owing to the untiring 
efforts and exceptional abilities of the head technical 
director, whose name I mentioned before, Ingeniere 
Edoardo Brambilla. At the present moment the Society 
possesses five large factories, together with a commercial 
and administrative central office in Milan. 

The factory of Fara d’Adda (see page 266), is 
given over to the spinning of flax, hemp, and jute, and 
the subordinate operations relative thereto, such as 
bleaching, &c.; has an annual production of about 6000 
tons of thread; employs about 2000 workmen, and con- 
sumes a motive force of about 2000 dynamic horse-power, 
furnished by six turbines fed by the river Adda. 

The factory of Cassano d’Adda (see page 267) is 
destined to the spinning of linen and hemp, and the 
making of twine, ropes, hawsers, &e., of every sort of 
quality, ‘dimension, and length. This factory employs 
about 1500 workmen, consumes about 1000 horse-power, 
and has an annual production of 4000 tons, of which a 
part is sold as thread and a part as rope. 

The factory of Crema is used exclusively for 
weaving purposes, and gives constant employment to 
about 1200 hands, divided in squadrons for linen’weaving, 
waterprooting the web, sack making, &c. The annual 
production of this factory is about 6 million metres, and 
its motive force of about 300 horse-power is furnished 
partly by the river Serio and partly by steam. 

The factory of Casalecchio di Reno is given over to the 
spinning of hemp and the making of pack thread; has an 
annual production of 1500 tons, and gives constant 
occupation to 500 hands. 

The factory of Ponte a Moriano, for the spinning of 
flax and hemp, possessed 5000 spindles, but a few months 
ago was completely destroyed by fire, and is now being 
replaced by another much larger factory at Lodi, in 
which 10,000 spindles will be driven by a steam engine of 
800 horse-power. To sum up in brief, the Linificio and 
Canapificio Nazionale has at the present moment 500 
looms and 28,000 spindles at work, produces an annual 
output of 11,500 tons of thread, twine, ropes, &c., employs 
5200 hands—without counting its staff of clerks—and has 
a sale of about 16,000,000f. a year. These figures are 
exclusive of the burnt factory at Ponte a Moriano, and 
will, therefore, shortly be much increased when the new 
establishment at Lodi, with its 10,000 spindles; is in 
working order. 

Its exports in all parts of the world include carpet 
yarns for England, yarns for fire hoses for Germany, 
reaping twines, “alpargatas’’ for the shoes of the 
Bedouins of Egypt, white jute threads, sacking, fishing 
apparatus, tents, and, in fact, everything that can be 
spun or woven from the flax, the hemp, or the jute 
plants. Its sail cloths are equal to the celebrated ones of 
Antwerp; its woven material for domestic use are 
successful rivals in the extreme East to the best products 
of Dundee. 

And this company also is another of the many which, 
inspired by the example of Alessandro Rossi, have 
decreed that their workmen should be considered, not as 
servants, but as collaborators, and have built and 
endowed for their benefit, and that of their children, 
a chapel, infant schools, schools, co-operative stores, 
kitchens, cottages, houses, hospitals, and dormitories for 
those whose homes are far away. 

Such is the history of the giant of the Italian hemp 
trade—the Linificio and Canapificio Nazionale—one of 
the most important firms of its kind in the world; one in 
whose workshops are to be found more than five kiloms. 
of tram lines, and whose private goods office at the 
station of Cassano sends off annually nearly 30,000 tons of 
nierchandise to all quarters of the globe. The principal 
centre of the hemp and flax industries, as, indeed, of almost 
all the industries of Italy, is in the northern provinces, 
and especially in Piedmont and Lombardy. Among the 
greatest Piedmontese firms may be mentioned that of 
Giacomo Ponzi, of Canosio; the Manifatture Rossari e 
Varzi, of Galliate, a place where many smaller hemp 
weaving factories are situated; Francesco Praver and 
Jean de Fernex, both of Giaveno; and the young but 
important Jutificio Italiano, of Grigliasco. In Lombardy, 
besides the Linificio e Canapificio Nazionale, may be men- 
tioned the firm of Carugati e Co., of Villa d’Almé, that of 
Signor Luigi Rossi, of Brescia and Concesio; of Signor 
Trombini, of Melegnano; and several factories at Fag- 
nana, Olona, and Gallarate. The Venetian province also 
adds a strong contingent to the ranks in the Societa 
Anonima Filatura Canapa e Lino, the Canapificio Veneto, 
and Conte Paolo Camerini; nor is the province of Liguria 
much behind with its important Societ’ Anonima di Juta, 
its Jutificio Costa, and factories of smaller importance at 
Chiaveri and Savona. Emilia possesses a few factories, 
notably the Societa Filatura Lino e Canapa, in Montag- 
nana, and the Societa della Canonica. In Ferrara is to be 
found the Anglo-Italian Hemp Company of a certain 
importance. 

Outside these provinces there is the usual falling off 
which is so unfortunately noticeable in every industry 
the nearer one gets to the South of Italy. In spite of 
the fact that the raw material is at their very doors, 
capital and energy have as yet been wanting to make 
other use of it than that of selling it as a standing crop 
to their more enterprising northern compatriots. In fact, 
with the exception of the Jutificio Nazionale of Rome, 





and the Compagnia Tela Olone Canapacci of Palermo, jt 
may be said that two-thirds of the peninsular contribute 
little other than the raw material towards the develop. 
ment and prosperity of an industry so important to the 
Italian nation as is that of hemp, flax, and jute. 

This industry, combined with her sisters of silk, cotton 
and wool, goes to make up a family which furnishes Tes 
far the greatest quota to the riches and prosperity of the 
country. The textile industries here, taken as a whole. 
represent, roughly speaking, the fourth part of the total 
importation and the third part of the total exportation. 
while -as-anuch as one-third .of the entire monetary 
circulation of Italy is derived from their prosperity. 4 
marvellous activity this, when we consider how many 
other branches of commerce concur in the country’s 
advancement, and the fact that the various industries 
dependent, in part at any rate, for their prosperity on the 
textile—such as the mechanical, the transport, and the 
chemical—are not included in the above statement. 








ENGINEERING CONTRACT WORK. 


A system of engineering contract or construction work 
which is now coming into extensive use in the United States 
is that in which both the engineering design and the eo 
struction work are handled by one firm, such firms maintaj))- 
ing a large and high-grade engineering staff in both depart- 
ments. The new district repair shops of the Cincinnati, 
Hamiiton, and Dayton Railway afford a good example of the 
operation of this system, and some description of the methods 
will doubtless prove of interest. The Arnold Company, of 
Chicago, was first instructed by the railway company to 
prepare a detailed report upon the plant, the railway officials 
having previously made a preliminary study. As a basis the 
company was furnished with a plan of the ground available, 
and with information as to the number of locomotives, 
carriages, and wagons to be handled, and the character of 
work to be done. A general plan was first made and su!) 
mitted to the railway company for approval, together with a 
description and an estimate of cost. In preparing the outline 
of work and the estimate, a classification was made which 
served not only for the estimates, but also for all correspond. 
ence, requisitions, accounts, reports of progress, &e. It 
covered all the material and work, and was not only a guard 
against omissions, but also enabled the records of the 
progress of the work to be kept complete under the separate 
sections. 

The contract for the works complete—buildings, tools, 
machinery, water supply and sewerage, &c.—was awarded 
to the Arnold Company, although tenders were also invited 
on the basis of the general plans. The company's constriv 
tion office, or local office on the works, is advised from the 
main office as to material ordered and the delivery of this 
material. The main office in return is kept advised as to 
the receipt of material, the progress of construction, and the 
labour conditions. Copies of contracts for apparatus and 
orders for material are sent to the superintendent in charge 
of construction, giving exact information as to description, as 
well as the time at which material is expected to arrive on 
the work. A card index system for all contracts and orders 
is used at the home office to enable record to be kept of their 
fulfilment. The reports of progress are made every two weeks 
by the superintendent of construction, showing in detail the 
progress made under each head of the classification already 
mentioned. These reports are accompanied by statements 
as to expenditure made locally for materials or labour. As 
the reports follow the system of classification and show the 
cost to date of each item, any variation of the actual cost from 
the estimate under any one heading may be at once detected, 
This is of importance to the contractor who proposes to com- 
plete a given work within a definite estimated cost. Where- 
ever possible, curves or diagrams are used to represent the 
progress from time to time. Progress photographs are also 
taken at intervals, and are bound for reference. An engineer 
is in direct charge of the work, and divides his time between 
the office and the work, so that there need be no mistakes or 
delays due to lack of harmony or understanding between the 
main office and the local office. 








INTERNATIONAL CONGRESS ON TESTING. 


THE International Testing Congress which was held last week in 
Brussels was brilliantly successful. More than 500 members from 
eighteen different countries were present, and an elaborate pro 
gramme of visits and excnrsions was arranged by an influential 
reception committee under the chairmanship of Mr. Greiner, 
managing director of the Cockerill Works. 

At the opening meeting, which was presided over by Mr. Berger 
—Vienna—eloquent addresses of welcome were delivered by the 
Count de Smet de Naeyer, the Belgian Prime Minister, and by 
Mr. Ramaekers, Secretary of the Department of Railways. Pro- 
fessor Schiile—Zurich—delivered a striking address in memory of 
the deceased president, Ludwig von Tetmayer, the founder of the 
Testing Association. Baron de Laveleye then read a paper on the 
‘“‘ History of the Belgian Iron Trade,” and Mr. Camerman gave an 
account of the Belgian cement industry. 

The mornings of September 4th, 5th, and 6th, were devoted to 
the work of the three sections dealing with metals, cement, and 
other materials, and the afternoons to excursions. The president 
of the section on metals was Mr. J. Magery, Namur, who was 
supported by the honorary presidents, Messrs. Brinell, Sweden ; 
Brough, London ; Chernoff, Russia ; Hackstroh, Holland ; Saladin, 
Paris ; and Wedding, Berlin. The other two sections were pre- 
sided over by Mr. Roussel and Mr, Levie. 

There was a keen discussion on the value of impact tests on 
notched bars, opinions being equally divided. The Brinell method 
of testing hardness was recommended, and it was decided to 
appoint an international committee to deal with the subject of 
reinforced concrete. 

The Congress terminated with a lecture by Professor H. Le 
Chatelier on ‘‘ The Practical Value of Metallography.” 

On September 7th Cockerill’s Works were visited, and on 
September 8th and 9th the Congress was entertained at Ostend. 

It was decided that the next Congress will be held in Copen- 
hagen in 1908. 








H.M. Minister at Lisbon—Hon. Sir Francis H. Villiers, 
K.C.M.G., C.B.—reports that a sum of £48,400 has been allotted 
to the Ministry of Marine for the purposes of the works on the 
first section of the Lourenzo Marques harbour improvements and 
the constraction of the Swaziland Railwav 
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RAILWAY MATTERS. 


were were fifty-six railway accidents in the United 
es in July last, twenty-four being collisions, and thirty-two 
Thirty-five persons were killed, and 107 injured. 





stat 
derailments. 
MancuEsTeR Tramways Department, which has an 
«nied system. of parcels collection and delivery, is considering 
the “advisability of adding the conveyance of cycles by special 
saturday afternoon cars, 

\rrer extensive experiments, the Government of 
Bavaria has decided to equip railroad trains with wireless tele- 
; On one of the tests a message was transmitted to the 


raphy. : ; “er - 
Min f Railroads, who was on a train, from Berlin, 200 miles 


Minister © 
away. 

Ovr of a total number of 4500 railway wagons ordered 
by the Russian Ministry of Ways of Communication this year, 100 
are refrigerated wagons for the conveyance of Siberian butter, and 
0 are specially fitted wagons for the conveyance of fruit from 
Central Asia, 

Ir is reported from St. Petersburg that an official 
inquiry at Tomsk into the conduct of the Siberian Railway during 
the war has brought to light the fact that the Government was at 
one station alone defrauded of £70,000, and that, on the whole 
line, some 1500 cars disappeared. 


rats of powerful acetylene headlights for locomotives 
on the Nord-Belge system have been so successful that it is 
believed all the engines of the Paris and Cologne trains will be 
similarly fitted. The lamps light up the track for a distance 
ahead of two to three hundred metres. 


Tur United States Interstate Commerce Commission 
has issued Accident Bulletin No, 19, giving the record of railroad 
accidentsin the United States during the three months ending March 
3}st, 1906. The number of persons killed in train accidents was 274, 
and of injured 3969. The total number of casualtfes from train 
accidents and other causes was 18,296—1126 killed and 17,170 
injured. 

Tue Japanese Government has decided to purchase the 
railway belonging to the Hokkaido Colliery and Railway Company 
and the Cobu Railway on October Ist next, the Nippon Railway 
and the Gan-etsu Railway on November Ist, and the Sanyo 
Railway and the Nishinari Railway on December Ist. The price 
will be arrived at by negotiations, but the estimated total is 
248,013,821 yen. 


UNDER-RIVER communication between Jersey City and 
New York was made on Wednesday, when a party of officials of 
the Pennsylvania Railroad went through the just completed north 
tube of the company’s North River twin tunnels. The tunnel, the 
to‘al cost «f which is estimated at £12,000,000, runs for two miles 
under the bed of the Hudson River, and 10,000 men have been 
employed in*its construction. 


A Revuter’s cable announces that a scheme is under 
consideration for the opening of a new route into China by linking 
up Assam with Szechuan. The first section of the railway line 
from Sadiya to Rima has already been explored. The line is prac- 
ticable and would be profitable, and the Tibetans are said to be 
cheerfully acquiescent. The second section from Riwa to Batang 
will depend upon Chinese goodwill. 


Tur Mexican Diario Oficial of August 14th contains 
copy of a contract entered into between the Mexican Government 
and Seior Hip6lito Duvergey, representing the Compajiia Industrial 
de El Oro, for the construction and working of a railway— 
914 mm. gauge -between Huerta and Tlalpujahua, State of 
Michoacén. Five years are allowed for the free importation of 
materials referred to in Article 74 of the Railway Law. 


Tue construction of a railway from Benguella, running 
eastwards through Rihé in the direction of the Katanga mines, in 
the Tanganika district, has been undertaken by British capitalists. 
The line, which will cover a distance of some 1200 miles, is destined 
to open up vast tracts of country reputed to be rich in mineral and 
other resources, and finally to link with the Central African Rail- 
way system. The new railway, owing to geographical advantages, 
threatens to become a formidable competitor with the present 
sritish railways in Central and South Africa. The work of con- 
struction has been in progress since November, 1904. 


Tue Legislature of the Berne Canton has sanctioned 
the project for the construction of a new trunk line—the Liisch- 
berg--with electricity as the motive power, which will pass 
through the Bernese Alps and connect at Brig with the Simplon. 
The new line will be 56 kiloms. in length, of which 134 kiloms. will 
be tunnel, It will serve as the most direct means of communica- 
tion between Northern Italy and the district lying to the north 
and north-west of Switzerland, shorten the approach to the 
Simplon, and compete with the Gothard Tunnel Railroad. The 
work is estimated to require five and a-half years to complete. 


Tue Southern Pacific Railroad Company has decided 
to abandon its through passenger and freight service to Portland, 
Oregon, over the steep grades of the Siskiayou Mountains, It has 
bought the Californian North-Eastern Railway, a 40-mile line 
extending north of Weed, with a right of way through to Klamath 
Falls. The engineers are to complete this lumber line and connect 
itat Klamath Falls with the Oregon and Eastern Railway, now 
being built from Natron, Ore., south. With the joining of these 
two lines, all through traffic from San Francisco and points south 
of Weed will go to Portland and north 7/4 Klamath Falls. 


Tue Commercial Intelligence Branch of the Board of 
Trade have received from H.M. Consul at Stockholm a notification 
that tenders are invited for 3600 m. of steel railway rails to weigh 
14 kilos. per metre, and every rail to be of alength of 8 m. to9m., 
with fish-plates and bolts, and five complete switches, to be 
delivered free of charges at Trollhattan, Sweden, before December 
Ist, 1906. Tenders for new cr used material—tenders must state 
which—will be received by the Royal Trollhatte Kanal and 
Vattenverk—address Vattenverket, Trollhattan—before noon on 
September 15th. Further particulars will be furnished by the 
Superintendent of the ‘‘ Vattenverk.” 


THE first application of the multiple-unit system of 
railway motor operation and electrical control to motors of the 
alternating-current commutator type will be made soon on the 
suburban extensions of the Milwaukee Electric Railway and Light 
Company, one of which is 20 miles, and the other 16 miles long. 
According to Power, the motors will be the ‘‘ combination ” type 
for operation on either alternating or direct current. Each car 
will be equipped with four 75 horse-power motors. The electro- 
motive force on the alternating-current overhead lines will be 3300 
volts, and transformers on the cars will reduce this to the proper 
voltage for the motors. 


In view of the success of the three turbine steamers 
the Queen, Onward, and Invicta, which have been so popular with 
the travelling public for the last three years, the directors of the 
South-Eastern and Chatham Railway Company have placed an 
order for two more such vesseis with Messrs. Denny Bros., of 
Dumbarton, to be defivered early in 1907. These new vessels will 
be in all respects similar to the Invicta. A notable feature of the 
boats now running is the fact that they have maintained a speed of 
over 22 knots under all conditions, which average is the highest 
attained by any Channel steamers. The new vessels will accommo- 
date 1200 passengers, and the principal dimensions will be : 
Length, 324ft.; breadth, 42ft.; draught, 10ft.; gross tonnage, 1670 ; 
horse-power, 9000 ; speed, 224 knots, 


NOTES AND MEMORANDA. 


Aw American patent has been granted for making pens 
of tantalum or its alloys. 


AccorpinG to the Department of the Interior of the | 


United States, the productive value of every electrical horse-power 
in the State of New York is £20 per annum. 


AccorbinG to information supplied to the Royal Com- 
mission on Motor Cars, the secretary of the Society of Motor 
Manufacturers and Traders, it appears that the amount of capital 
invested in the motor carindustry in this country in April last was 
about £6,000,000. 


A WATER-PROOF glue may be made from three parts of 
gum shellac and one part of india-rubber, these being dissolved 
separately in ether under the influence of heat, and the two solu- 
tions mixed and kept for a time in a sealed bottle. According to 
the Jron Age, water, either hot or cold, and most acids and alkalies, 
will have no effect on the glue. 


A FRENcH alloy, especially good for coating sheet iron 
for constructive purposes, consists of zinc 5-5, lead 23-5, tin, 71. 
If it is a question of a fine white colcur and high lustre, 5 or 10 
per cent. of bismuth may be added, making a composition of tin 
90 to 95, bismuth 10 to 15. An admixture of one-half, or at most 
i per cent. of iron in tin greatly increases its hardness and 
durability. 


A SCHEME is described in the British Australasian for 
utilising the Barron River Falls, near Cairns, Queensland, to 
generate electric power. ‘The river has a fall of 700ft., and pours 
over the precipice a large volume of water. Cairns is situated in 
a rich mineral country, and the power generated at the falls can 
be used in the treatment of copper, tin, wolfram, and other ores, 
found within an area stretching 150 miles inland. 


Catcium hydride, producing hydrogen in the same way 
that calcium carbide produces acetylene, was described recently 
by Mr. Geo. P. Jaubert before the French Academy of Sciences. 
The new material when brought into contact with water generates 
hydrogen, at the rate of 18-5 cubic feet per pound of chemically 

ure material, or 16-1 cubic feet per pcund of commercial hydride. 
The material is considered to be of great importance for ballooning. 
The name hydrolith has been suggested for 1t. 


InstrucTIONS have just been given by the Admiralty 
for the preparation of a statement showing the value of oil fuel for 
naval purposes. The information, it is understood, says the 
Birmingham Post correspondent, is required in conection with 
certain contemplated features in next year’s naval programme, 
and it is asserted to be the intention of the authorities to establish 
at both Chatham and Portsmouth wharves for the storage of oil 
fuel, similar to those which were acquired last spring at Catte- 
water, Plymouth. 


In 1880 the copper mines of the United States pro- 
duced 25,000 tons of copper, the Calumet and Hecla mine being 
chief contributor to this total with 14,150 tons, while other Lake 
companies produced 8050 tons, and the Western States added only 
2810 tons. The 1905 output of copper by the American mines 
amounted to the enormous total of 413,070 tons, to which the old 
Calumet and Hecla and other Lake companies contributed 101,565 
tons, while the Montana, Arizona and Anaconda companies con- 
tributed the balance of 311,505 tons, 


THE production of cement in the United States in 1905 
showed a remarkable increase. The output was 40,102,308 barrels, 
against 31,675,257 barrels in 1904, thus showing a gain of 8,427,051] 
barrels, which is by far the largest growth of the industry in a 
single year. The production in 1905 was classified as follows:— 
Portland cement, 35,246,812 barrels; natural rock cement, 
4,473,049 barrels; puzzuolano cement, 382,447 barrels. In 1900 the 
output of the United States was 16,865,539 barrels. Thus in five 
years this industry has shown a growth of almost 140 per cent. 


AN official statement of the British Iron Trade Associa- 
tion shows that the cutput of pig iron in Great Britain for the 
first half of 1906 has been 4,905,424 tons, an increase of 283,824 
tons on the output for the first half of 1905. The make of hema- 
tite pig iron was 2,009,276 tons, and of forge and foundry iron 
2,148,273 tons, while the make of basic iron was 630,660 tons, all 
three showing an increase on last year. Figures are also given 
showing that the output of pig iron per furnace in operation was 
13,501 tons, and that the average number of furnaces in blast 
during the first half of the year was 363 out of a total of 515 built. 


THE Rimailho cannon of 155 mm. = 6;;in. bore, which 
was experimented with at Chalons in 1902, is brought into active 
use at the mimic siege of Langres, and forms part of the French 
autumn manceuvres. Of the same construction as the 75 mm. = 
3in. field piece, the new cannon has this particularity, that the 
tubular portion and the carriage, fitted with hydraulic brake, are 
separate, and only connected when brought intoaction. Otherwise 
the weight of the whole would have been too great ; and even now 
twenty horses are required for the three parts. The projectile, of 
eylindro-ogival form, weighs 40 kilos. = 88lb. Captive balloons 
rising toa height of 50) m. = 1640ft., and kites, for taking up a 
photographic apparatus, are brought into requisition. 


Tue larger place of the by-product coke oven in the 
United States is indicated by the record of the coke industry for 
1905. From retort coke ovens the output was 3,462,348 net tons 
last year, as against 2,608,229 tons in 1904. Yet, says the Jron 
Age, 1905 did not quite measure up to the proportion of by- 
product coke produced in the preceding year. The percentage 
was 10°74, as compared with 11 per cent. in 1904; 7-4 per cent. in 
1903 ; and 5-5 per cent. in 1902. Gauging the retort oven move- 
ment by the number of ovens building, there was a marked sub- 
sidence in 1905. Against 832 by-product ovens building at the 
close of 1904, out of a total of 4430 then under construction, the 
number was 417 out of a total of 4751 at the close of 1905. 


Prre lines for utilising the water after it has passed 
over Niagara Falls are under consideration, says the Jron Age. If 
advantage is taken of the great drop in the rapids below the falls, 
it has been found that with an intake 500ft. above the cantilever 
bridge, a pipe length of 6000ft. would give an available head of 
51ft.; with 13,000ft. (24 miles) a head of 80ft. could be obtained. 
With a pipe line 18ft. in diameter, and a flow at the rate of 9ft. 
per second, the loss of head due to friction would be about lft. per 
1000ft. of pipe, thus reducing the 80ft. to 67ft. Assuming a tur- 
bine efficiency at full load of 72 per cent., a total of 20,000 horse- 
power might be reasonably expected. This would provide about 
12,000 kilowatts at the busbars. Calculations on the cost of the 
project seem to indicate its financial feasibility. 


On and from October Ist the Excise authorities will 
only recognise two kinds of methylated spirit, viz., iadustrial spirit, 
consisting for not less than one-nineteenth of its bulk of wood 
naphtha or some other permitted denaturing agent; and 
mineralised spirit, of which the bulk contains not less than one- 
ninth of wood naphtha, &c., and in addition not less than three- 
eightssof one per cent. by volume of approved mineral naphtha or 
petroleum oil. The “industrial” spirit takes the place of the 

resent ordinary methylated spirit, but it will not be permitted to 
ne used for lighting, heating, or motive power, the ‘‘ mineralised ” 
spirit being the only kind that may in future be employed for such 
purposes. An important concession is, however, made in regard to 
the quantity of such mineralised spirit which retailers may keep in 
stock, the maximum being raised from 50 to 200 gallons. The 
maximum quantity which may be retailed at one time is also 





increased from one to four gallons, 
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MISCELLANEA. 


Two of the four 12in. breech-loading guns which consti- 
tuted the main armament of the wrecked battleship Montague have 
been landed at Pembroke Dockyard. 


THE Sunderland Electricity Committee on Monday last 
appointed Mr. A. A. Day electrical engineer to succeed Mr. Snell, 
who is undertaking private practice in London. 


Portsmoutu Corporation have decided to purchase and 
rebuild the South Parade Pier at Southsea, which was destroyed 
by fire some two yearsago. About £36,090 will be spent on the re- 
building. 


Tue Dreadnought will be supplied with two 50ft. motor 
launches, which, however, will not be ready for delivery until 
December. In the meantime she will in lieu thereof carry two 
steam boats. 


Tue Admiralty have granted increased pay, varying 
from 6d. to 23. a week, to the mechanics and skilled labourers 
employed in the constructive, engineering, and electrical depart- 
ments of Portsmouth Dockyard, to date from April 2nd, 1906. 


In consequence of the development of electrical 
apparatus in ships, the Admiralty have decided to increase the 
number of electricians borne, a reduction of able seamen corre- 
sponding to the additional numbers of electricians being made in 
each case. 


Tue first line of Paris “ autobuses,”’ between the Hotel 
de Ville and Neuilly, is shortly to be followed by two others. The 
Prefect of Police has, with the approval uf the Compagnie Générale 
des Omnibus, appointed a semi-official commission for studying a 
better method of suspension. 


AN examination of the records of several places on the 
East Coast of England tends to prove that in the olden days towns 
and villages stood directly over the site of the present five-fathom 
line—‘.¢., there is now a depth of 30ft. of sea water where formerly 
dry land alone was to be found. 


Ir has been estimated that some 3,000,000 tons of 
detritus—mud, sand, and shingle—are eroded each year from the 
Holderness coast between Bridlington and Spurn Point, and the 
great probability in that much of this material contributes to the 
silting up of the Humber estuary and the Wash, 


Durine the French autumn manceuvres two privates, 
owning bicycles, were taken from each company of the 3lst 
Infantry to act as scouts, estafettes, and sentinelles mobiles in the 
absence of cavalry. They afforded more rapid and precise infor- 
mation than could be obtained by the adversary. 


Tur deterioration of neat cement when subjected to 
oil is not of serions import commercially, since the material ix 
never used by itself in practice. In the case of the 3 to 1 mixture, 
on the other hand, experiments show that if concrete is allowed to 
set in water for some time before the application of oil no ill 
result need he feared. 


A cCoMBINATION is reported to have been agreed upon 
by the steel tube trade of Scotland and England to affect both the 
home and export'trades. Two years ago a combine was arranged to 
regulate the home trade alone, but as export interests clashed the 
combine fell through eighteen months ago. The new under- 
taking carries permanence with it, as it has the support of 
American producers. 


TuE Electricity Committee of the Salfcrd Corporation 
have decided to recommend the Council to make application to the 
Local Government Board for sanction to borrow a sum of £10,000 
to cover the cost of the purchase of motors to be hired out to the 
public, as authorised by the Salford Corporation Act, 1900. They 
also desire sanction to borrow £25,000 to cover necessary exten- 
sions and work on services during the next two years. 


Leap poisoning, which has been prevalent in Ponty- 
pridd, Glamorganshire, is traced by local medical men to the 
drinking water drawn from the mains of the Pontypridd Water- 
works Company. Dr. Howell Davies, in a report read to the 
Sanitary Committee of the C.C., says that an analysis of water 
drawn at 6 a.m. showed that it contained 0-31 grains of lead per 
gallon, and water taken when the tap had run for fifteen minutes 
held 0-17 grains. The trouble is ascribed to leaden pipes. 


TuE French battleship Patrie has passed successfully 
through her official steam trials, the results of which are of more 
than ordinary interest. In her ‘‘ essais officiels ” at forced draught 
a horse power of 17,600 was registered, with 117 revolutions, the 
average speed on a run of three hours’ duration being 19-125 knots. 
The endurance tests lasted twenty-four hours, and proved conc!u- 
sively that the Patrie is a reliable unit as far as steaming goes, 17-8 
knots being maintained with 11,600 horse-power and 100 revolu- 
tions. 

By their new scheme, which is a modification of a pro- 
ject to cut a new road from the Tower Bridge to Commercial-road, 
the London County Council will construct a new thoroughfare lead- 
ing from the northern approach of the Tower Bridge to the western 
end of Great Prescott-street in the borough of Stepney. This will 
relieve the traffic which now proceeds by way of the Minories and 
Houndsditch. The improvement will cost over £300,000, and, in 
addition, the City Corporation are spending £105,500 in connec- 
tion with the scheme. 

THe new American naval colliers, plans for which are 
now being prepared, will be so equipped as to allow them to take 
on board fuel with the least possible expenditure of time, and also 
to coal at sea. The mechanism for this work will be of an entirely 
new plan, the nava; constructors having in charge the drawing up 
of the specifications, not being satisfied with the systems now being 
used by two or three other countries, The naval officials appre- 
ciate the fact that an efficient system of coaling naval ships at sea 
will add to their efficiency on the firing line. 


THE new waterworks for Loughborough were opened 
on Wednesday. The reservoirs are at Black Brook, in the Charn- 
wood Forest, and will give an ample supply for double the present 
population of the borough, which is about 30,000. The works are 
important also for Leicester, because while Parliament decided in 
favour of Loughborough as against the larger town, the Town 
Council have arranged to sell all their surplus to Leicester. This 
will save Leicester from further water famines during the next 
six or seven years, when it is expected their great undertaking in 
the Derwent Valley, costing nearly eight millions sterling, will be 
available. The works for Loughborough cost about £120,000, which 
is much more than was originally estimated, serious faults having 
been exposed in the rock formation which necessitated extra works 
of a heavy character. 


Tue United States Navy Department has been advised 
that as a result of the changes which were recently made at the 
New York Navy Yard, the efficiency of the submarine boats Shark 
and Porpoise has been very much increased, and while under 
observation at Newport recently it was seen that the alterations 
had added greatly to their facility in manceuvre. They can now 
be turned round in less time and are otherwise more prompt in 
responding to the wishes of the navigator. As this isan important 
consideration, the department has decided to make the same 
improvements in the other submarines, and these boats will pro- 
bably be brought to the navy yard at Brooklyn, where the altera- 
tions will be made. The submarines under construction at Quincy, 
Mass., will also contain the features which have been of such decided 
advantage to the Shark and Porpoise, 
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NEWPORT TRANSPORTER BRIDGE 


( For deserviption see page 263 ) 
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Fig. 19—THE STIFFENING GIRDER COMPLETE 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_F, A. Brocknaus, Seilergasse 4, Vienna. 
CHINA.—KELLY AND Watsu, Liuirsp, Shanghai and Hong Kong. 
FRANCE.- Boyveau & CHEVILLET, Rue de la Banque, Paris. 
CuapeLot & Cre., Rue Dauphine, 80, Paris. 

GERMANY. _AsHER AND Co., 5, Unter den Linden, Berlin. 

F FP, A. Brocknaus, Leipzic; A. TwEITMEYER, Leipzic. 
_A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 


AUSTRIA. 


a LogSCHER AND Co., 807, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Wa sn, Liuirep, Yokohama, 

ie z. P. Maruya AND Co., Tokyo and Yokohama. 

RUSSIA. C. RickER, 14, Nevsiy Prospect, St. Petersburg. 


{TED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 
85, Duane-street New York; Susscription News Co., Chicago, 
g AFRICA.—WM. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capéetown, 
> CentrRaL News Acency, Limirep, Joh burg, Capet . 
Durban, &c., and at all their Bookstalis. 
R. A. THOMPSON AND Co., 28, Risbeck-street, Capeto..n. 
J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown. 
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Compound Locomotives. 


On another page will be found an article on the 
origin and history of the compound locomotive, 
written by a contributor whose long residence on 
the Continent, and intimate acquaintance with 
European railway practice enable him to speak 
with confidence on various points of much interest. 
He attributes the origin of the compound locomo- 
tive to M. Mallet. This gentleman has in England 
been more prominently associated-with the double 
bogie narrow-gauge engine than with compounding. 
Whether the late Robert Fairlie invented the 
double bogie system or not we do not know; but it 
is certain that he was the first to reduce the prin- 
ciple to practice, and that as far back as 1864, when 
M. Mallet had not been heard of. But to this 
latter engineer belongs, at all events, the credit of 
producing a successful double bogie compound loco- 
motive ; indeed, we go further, and state our belief 
that he was the first engineer who actually built and 
put to work a compound locomotive which was a 
success. 

It is impossible to write of the rise and progress 
of the compound locomotive without dealing with 
various episodes in the history of the application of 
the principle in practice. The apparently obvious 
has been on the whole misleading; and the only 
sure ground for disquisition seems to be the fact 
that apparently small diversities in detail will make 
or mar the reputation of a locomotive. On the 
Continent the compound system has been more 
favourably received than in this country. The 
results obtained have beer on the whole more satis- 
factory, and in this way the somewhat extended 
popularity of the compound engine may be 
explained. According to our contributor, the 
mistake made in England has been vital. The differ- 
ence in cylinder capacities has been too small. 
The facts appear to justify his contention, at least 
in part; and Mr. Whale’s successes attained by 
no more radical alteration than the power of alter- 
ing the point of cut off in each cylinder inde- 
pendently of the other, may perhaps be taken as a 
further argument in his favour. It must not be 
forgotten, however, that in this country we are 
trammelled by conditions which do not exist abroad. 
It is possible to make engines at least a foot wider 
on railways without platforms than with them. 
Outside low-pressure cylinders can be found in 
Italy, for example, of a diameter which could not be 
adopted here, at least in the same. way. No one 
proposes that high-pressure cylinders should be 
made smaller. The difference in capacity must be 
attained by augmenting the diameter of the low- 
pressure piston. _Now to this there are two objec- 
tions which in this country are regarded as far 
more important than European engineers think 
they are. One is, that the total back pressure 
resistance is augmented ; and the other, that the 
amount of the, of necessity unbalanced, reci- 
procating mass is increased. That is to say, it is 


more unsteady vvill the engine be at high speeds; 
and the less able will the engine be to attain high 
velocities when running down hill, because greater 
area augments effective atmospheric back pressure. 
On the other hand, large port area obtained by 
using piston valves will reduce resistance when the 
engine is running under steam; and even a mode- 
rate amount of superheating will still further 
diminish this factor—for reasons first set out 
long since by D. K. Clark, who showed that the 
back pressure in outside cylinder locomotives was 
greater than in those with inside cylinders, 
because there was more condensation in the former, 
and the steam was more sluggish and difficult 
to eject. 

To judge by our contributor’s arguments, 
English engineers missed the success attained 
in other countries by a very narrow margin. Just 
a little more here and a little more there and the 
compound system would have displaced the 
simple engine. We think that this is a somewhat 
exaggerated view of the situation. The locomotive 
engine must be adapted with the most minute 
care to its environment,as we recently endeavoured 
to show. It is nothing to the point that a train 
weighing two or three hundred tons has to be 
hauled a given distance in a given time. To say 
this is to state only the first rough elements of the 
problem. In this country until quite recently the 
simple engine has been found to comply with work- 
ing conditions better than has any compound system 
tested. The facts areindisputable. It is not pre- 
judice that has restricted the use of the compound 
locomotive, but the fact that it has been unable to 
comply with all the demands of a service peculiar 
in many ways. Even now no one asserts—outside 
the ranks of a few enthusiasts— that small compound 
engines are likely to be successful. But these 
“small” locomotives were considered large ten 
years ago. Even now nothing is more remarkable 
than the astonishing efficiency of some of the earlier 
locomotives when driven and fired by men who 
thoroughly understand them. _As we have re- 
peatedly pointed out, the first consideration of all 
is that trains shall keep time—everything else is 
secondary to this—and the small compound has not 
built up for itself a good reputation in this respect. 
That the large new engines of the De Glehn type 
are apparently doing much better is certain; but 
even now doubts are expressed, and there is a 
demand for further evidence of efficiency. 

A few words remain to be said concerning 
economy. On the Continent claims are made, and 
apparently justifiably made, as pointed out by our 
contributor, for a very considerable saving in fuel. 
But even here it is not quite easy to establish an 
acceptable comparison. To illustrate our meaning, 
let us suppose that we have two simple engines 
and one compound doing the same work under 
similar conditions. We shall call these engines 
A, B, and C. Now A uses 10 per cent. less coal 
than B, but C—the compound—uses 20 per cent. 
less coal than B. It is, therefore, 10 per cent. 
more economical than one of the simple engines, 
and 20 per cent. more than the other. Now in this 
country there is reason to believe that the normal 
simple engine is far more economical than the 
normal simple continentalengine If this is true the 
20 per cent. or so of economy realised in France or 
Italy might be quite unattainable in this country. 
In point of fact, the British non-compound engine 
is so good that it is very hard to beat. It survives 
because of its all-round merits. On the other hand, 
there has always been lacking any definite setting 
forth of the reasons why a compound express loco- 
motive should be run with less steam than a simple 
engine. It has been pointed out that if we dis- 
charge a cylinder full of steam with a pressure of 
30 lb. or 40 1b. up the chimney, we might as well 
open a hole in a boiler and let it out; passing it 
through the cylinder does not alter the loss. When 
a locomotive is starting a train or running slowly 
up hill, this waste will occur, no doubt. But we 
have only to look at a diagram taken when an 
engine is running at 50 or 60 miles an hour to see 
that at the moment the exhaust port opens we 
have a cylinder full of steam at little more than 
atmospheric pressure. The utmost that in practice 
compounding can do is reduce the pressure of dis- 
charge. But this condition is already fulfilled to 
the utmost. by every locomotive when running. fast. 
It is not fulfilled at slow speeds, and this is the 
reason why many railway engineers maintain that 
compounding ought to be excellent for goods 
engines, but only for these. All M. Mallet’s early 
successes were attained with slow-speed engines. 
For the rest it may be said that all the reasons 
why compounding has not been favoured in this 
country have not yet been stated in public. The 
locomotive is much more susceptible to climatic 
influences than is generally known ; and it is quite 
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matter. It cannot be said, however, that com- 
pounding is not having a fair trial in England under 
the best possible conditions, and the results will be 
looked for with interest. The London and North- 
Western, the Great Western, and the Midland, are 
all working heavy regular traffic with compound 
engines sufliciently diverse in details of construction 
to make the experiment thoroughly complete. 


Workmen and Pensions. 


Or the many economic questions discussed at the 
recent Parliament of Labour there is probably not 
one which is of greater direct interest to the engi- 
neer than that of old age pensions. The engineer 
employer has—unjustly, we think—been accused of 
imposing greater hardships on men past the prime 
of life than employers in other trades, and mechanics 
—they had their spokesman this year in the person 
of Mr. Barnes, the Secretary of the Amalgamated 
Society of Engineers—have ever been amongst the 


first to urge the crying necessity of the State pro- | 


viding support for men who are past earning a 
living wage. The engineer, then, cannot but feel 
that whoever may bear the burden of providing old 
age pensions, should they ever be imposed by law, 
he, of all men, will not escape lightly. He does 
well, then, to watch the progress of events with 
care, and in these days of a Socialistic Parliament, 
dare not dismiss the subject with a scornful expletive 
or two. 

Of the enormous difficulties of the problem of 
providing even a moderate pension for all persons 
over sixty or sixty-five years of age we need not 
speak. It is sufficient to remember that Commis- 
sion after Commission has sat to consider it in all 
its bearings, and that whilst able Chancellors of the 
Exchequer and political economists have attacked it 
with increasing frequency for the last 120 years, we 
are to-day little, if at? all, nearer to a solution. 
Neither shall we consider the opinions, power- 
ful as they are, of those who are opposed to 
these schemes of pension on abstract grounds; 
people who fear that such plans as have so 
far been proposed are more likely to lead to thrift- 
lessness than to thrift, and to a degradation of the 
standard of the workpeople rather than to its eleva- 
tion. A volume of THe EnGrINerErR could not con- 
tain all that might be said if the subject were 
discussed in all its aspects, and there is no single 
view of it which can be dismissed in a few words, 
unless it be the wholly erroneous belief that the 
call on the national purse would not exceed some 
two or three million pounds. There is abundant 
evidence to show that limited and carefully distri- 
buted pensions of not more than five shillings per 
week to persons over sixty-five years of age could 
not be contemplated unless more like twenty 
millions per annum were devoted to the purpose. 
Such a sum could only be raised by the imposition 
of taxation, which might have far-reaching effects 
upon certain industries, and result ultimately in far 
more harm than good. The probability of any 
stable scheme of old age pension being created 
now is as far off as it has been for the last 
hundred years. In the meantime the need 
increases with rapidity. The conditions of work 
have changed enormously in the last decade 
or two. The small factory system has almost 
entirely displaced home industries, but it has in its 


t b swallow i | : 
Se re ee oe ee ee od FE part fails, he is not content till he has found 


whom but few of the shareholders know anything 


of the conditions of work or the workpeople, | 


whilst to the managers themselves the works are 
but one huge machine tool, of which every part must 


be kept at the highest efficiency if even a moderate | 
dividend is to be paid on the enormous capital. | 
The workmen are, under such conditions, likely to | 


become more and more mere units, to be replaced 


as soon as they are worn out by new uniis—new parts | 
Furthermore, the pressure | 
under which work is carried on increases the rate aé | 


It is inevitable that | 
|/much to say that financial success or 


of the great machine. 


which wearing out takes place. 
whilst such conditions obtain the possibility of 


earning a living wage after the prime of life is past | 
That is one side of the | 


must get less and less. 
picture—the bad side. The other is that whilst 
employers expect more, they pay more. Wages are 
higher now than they ever were, and if it were not 
for their own policy, workmen under premium and 
bonus systems might be earning from 15 to 25 per 
cent. more than they do. The cost of living is, 
no doubt, higher, but the workman feels less of that 
than the clerk, and he earns, we are persuaded, in 
these days, when so much is provided for 
him free of charge, a margin which might be 
profitably employed. Cannot he be encouraged 
to invest this money in some way or another 
that will return him at the age of sixty a 
sum with which an annuity may be purchased? In 
an admirable letter to the Times recently Sir 
George Livesey has written :—*For the benefit of 





| 

| their workmen, for their own advantage and peace 
| of mind, as citizens and lovers of their country, will 
, not employers—the very important class that sup- 


plies the motive power which maintains the State 
—will not they who alone can take the initiative, 
before it is too late, undertake the necessary work 
of helping the great body of the working classes 
—the men in whom the power of government 
rests—to become partners in the businesses by 
which they live, or in other ways enable them to 
acquire a substantial stake or share in the property 
and prosperity of their country?” Sir George 
Livesey’s own experience with profit-sharing has 
been exceptionally favourable, and it is common 
knowledge that where opportunities for azquir- 
ing interests in businesses have been offered 
to the workmen they have rarely been accepted. 
But there is every reason for trying again. As we 
have frequently said in these pages, the suspicion 
with which the workman regards capital must be 
overcome by frankness and transparent honesty of 
purpose. We must, too, have some patience when 
our good offices are rejected; we show but little 
genuine desire to help in the solution of a difficult 
problem if with one attempt we give up the task. 


| But stock holding is not the sole method of 
providing for old age. 


There are now many 
schemes of insurance on life and several pension 
schemes, which, for a premium of some eight to 
ten pounds per year, would provide the policy 
holder with more than the proposed pension of 5s. 
per week. Many workmen, very many, hold such 
policies. But there are many more who do not, 
and we suggest that it should be a self-imposed 
obligation of an employer to use all the influence in 
his power to encourage investments of the kind. 
If, for example, employers would show their 
willingness to assist a thrifty workman, the loss 
of whose investment through inability to pay 
a premium was imminent, the sacrifice of 
many policies might be prevented. One or 
two companies have pension schemes of their 
own, to which they encourage men to belong. 
Cannot that plan be further developed? If it is 
urged that workmen cannot afford to put away 
money, we may reply that at present they subscribe 
large sums to their unions, where they are subject 
to many risks. Let them be encouraged to give it 
instead to institutions from which the return of 
their money with certainty at a stated time, or 
under stated conditions, as of sickness or, death, is 
assured. If an influential body of employers would 
assist in the management of pension clubs, they 
would not only work towards the solution of a pro- 


| blem which humanity demands should he solved, 


but they would to a large extent supersede in this 
respect the unions, to which many peaceable men 
belong for the sake of the superannuation fund. 
Even the vexed question of out-of-work benefit 
might be considered by such an institution. The 
problem is, of course, complicated considerably by 
the unceasing movements of workmen from town to 
town, and some general agreement between a large 
number of employés in the same trade would have 
to be secured. We believe that could be done. 

It will be said that workmen have not deserved 
well at the hands of the employers, and we shall 
not deny it. But as well might the master allow a 
fractious bearing to consume power in friction as to 
nurse trouble in his works by fostering ill-feeling 
between himself and his servants. If the mechan- 


the cause and set things to-rights. _Ill-feeling 
between him and his machinery is ridiculous. How 
much more so, then, between him and his work- 
people ! 


Spring Wheels. 


Accorpinc to the reports which have been 
recently published, the managers of motor omni- 
bus companies are fully alive to the importance of 
the part played by wheels. While it would be too 
failure 
depends on them, it is certain that they take an 
influential part in settling what profits—or losses 
—shall be. So far, no substitute has been 
invented or discovered for the solid india-rubber 
tire. A great deal is said, and nothing has as yet 
been done, in the way of supplanting it by an 
‘elastic wheel ”’—that is to say, a wheel which 
does not depend for success on an external ring of 
india-rubher in some form. Recently, in spite of the 
demand, very few patents have been taken out in 
this country for elastic wheels; inventors have 
apparently given them up as hopeless; but in 
the United States patents are being taken 
out with a regularity and pertinacity which 
bid fair to place the elastic wheel on the 
same footing in the Washington Patent-office 
as the automatic car coupler, for which we believe 
about six thousand patents have been obtained. 





An examination of a great many of these specifica. 
tions has demonstrated that the inventors are as 
a body, entirely ignorant of the precise nature of 
the mechanical problem which they have set them. 
selves to solve. It is beyond question that a rich 
reward will be earned by the inventor of a real} 
satisfactory elastic wheel. About a year and a-haif 
ago we dealt very fully with elastic wheels, but 
events hasten and things happen. Nothing will hg 
lost, and something gained, perhaps, if we direct 
attention to certain principles which are inyolyed 
and can by no means be eluded. 

The prominent defect of all mechanical clastic 
wheels is that the load is carried by, so to speak 
isolated efforts. Take, for example, the elementary 
elastic wheel, which consists of a number of short 
felloes, each fitted with a coiled spring between jt 
and the hub. As the wheel revolves these springs 
are supposed to take the load in succession. There 
is no distribution of work; no one spring can be 
said to help its neighbour, much less can the spring 
at the top of the wheel help that at the bottom, 
Wheels of this kind have been used with some small 
success at slow speeds; at high speeds they are 
worse than useless. The springs are not gradually 
brought into bearing. They are subjected to blows 
and shocks. The weight and inertia of the parts 
effectually dismisses all approach to uniform 
resilience. The springs will not endure the shocks, 
It is a truism with everyone who has tried them that 
coiled springs in a wheel have an extremely short 
and by no means merry life. Invention has taken 
many forms, and the isolation of the springs has been 
masked by numberless devices. If we examine 
these we shall find either that the spring is not 
directly loaded, in which case the stresses are 
proportionately and largely augmented; or else 
that distribution is attempted to be effected by 
levers or jointed mechanisms of some kind in the 
wheel. Speed under such mechanical conditions 
becomes impossible ; and even in traction engines 
the first cost, and the rapid wear and tear—lubri- 
cation being impossible because of dust and mud—, 
have rendered experiments, without any exception, 
dismai failures. 

The transcendent merit of the pneumatic tire 
is that the carrying of the load is diffused over the 
whole circumference of the wheel. There is no 
isolated effort. The pressure of the air inside the 
tire is everywhere the same. No purely mechanical 
device can secure this result in perfection. 
The nearest approach to it, perhaps, was a 
wheel tried many years ago, in which the tire was 
built up of wood blocks shaped like: the voussoirs 
of a bridge, solid india-rubber blocks of suitable 
shape being interposed between each pair of 
blocks. The load was carried always on an elastic 
arch, and the stress was distributed all round the 
wheel. But there is no spring in the world which 
can compare to air under pressure. It has no 
appreciable mass and no inertia. It will not wear 
out. It costs nothing for renewal. The weak 
factor is that it must be enclosed in an elastic tube, 
and so far no substitute for rubber has been found 
of which this tube can be made. It is in this 
direction that inventors should seek success. A 
good deal has been heard of late about artificial 
rubber, but nothing definite. Harrison, an able 
amateur chemist, spent much time and money 
years ago, and produced a substitute which was 
full of promise, by treating linseed oil. It is easy 
to see, however, that it might be ~— to produce 
a substitute for the present costly india-rubber and 
canvas “ covers” of a pneumatic tire, while retain- 
ing the india-rubber internal tube on which the re- 
tention of the air depends. Indeed, so much has 
already been done in the way of guarding covers 
with leather, that it would not seem too much to 
expect that in the not distant future a pneumatic 
wheel may be made in which no india-rubber will 
be used save that in the inner tube. 

The motor omnibus is debarred from the use of 
pneumatic tires by its great weight. The cost of 
tires to carry this would be entirely prohibitive. But 
let a substitute be found for the cover, and nothing 
would be easier than to double the width of the 
present wheels and carry them on air. The advan- 
tages gained would be overwhelming. Those who 
are accustomed to the pneumatic tire know that the 
solid india-rubber tire cannot be spoken of with it in 
the same breath. From time to time itis stated that 
an elastic. wheel, full of promise, is being made 
which will solve every difficulty. Such statements 
deserve the respect shown to venerable ruins. They 
have antiquity in their favour, and nothing else. 
All experience, past and present, tells the same 
story. No purely mechanical spring wheel can be 
made which will answer for heavy fast service. The 
hope of the motor omnibus lies in the production of 
a cheap substitute for india-rubber, or the produc- 
tion of a resiliont wheel which will employ air 
under pressure as a spring. 
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OPENING OF A NEW ROUTE TO IRELAND. 
III." 


We are indebted to Sir William Arrol and Co, for the 
Justration and following details of the Barrow and Suir 
bridges. Details of the former are given in lig. 23. On 
the left is the Waterford end, where the line enters the 
Kilkenny, and on the right is the Rosslare end, 


County ; C : 
where the line enters County Wexford. The view is 
taken looking up stream, and it may here be remarked 


that the bridge 1s built ai that point where the Barrow 
joins the Suir. The bridge is 2131ft. in length, is laid 
for a single track, and has 15 spans, including those that 
open. Eleven of these spans are 148ft. in length, and 
the two end spans are 144ft, They each have an opening 
of 140ft. At the swing there are two clear openings of 


bracing girder. Upon these is placed the circular path accumulator panel, with the necessary automatic and 
for the live roller ring, and on this the cast steel bed is | regulating switches and instruments for controlling the 


fitted, to which the rack is bolted. 


The cast iron treads | charging and discharging of the battery; one circuit 


for the rollers are fitted into the cast steel bed, and the | panel containing the necessary switches and instruments 


whole secured to the girders. 

At the point of intersection of the auxiliary girders, 
which are 2ft. 4}in. deep, is the seating for the turntable 
pivot. The seating is 4ft. square, and the pivot, which 
is of cast steel, is conical in shape, and varies in diameter 
from 18in. at the top to 3ft. at the base. The ring 
plate is carried by bearings on the pivot, and to the ring 
plate are coupled the rollers by means of 1}in. rods. 
There are forty rollers, which are of wrought steel, 10in. 
in width and 16in. in effective diameter. 

Above the rollers is the drum girder, and from the drum 


girder are supports coupling it to the distributing girders | 


carried on the steel pivot ring on the head of the pivot. 
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| for controlling the power and lighting circuits. 


From the switchboard the current is conveyed by 


| means of a set of main cables and through a special 
| collector gear to the control switchboard fixed in the 


operating cabin on the bridge. This switchboard is pro- 
vided with ammeter, voltmeter, three automatic circuit 
breakers and fuses for controlling the various motors, 
and from it cables are carried to the controllers which 
are fixed immediately underneath the operating levers. 

In the signal-box are all the levers for operating the 
locks and gearing of the bridge, the levers for working 
the signals, the necessary block instruments, &c. &c. 

The usual type of locking frame is provided; three 
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soft. each. The clearway under the bridge is 25ft. at 
high water ordinary spring tides. The cylinders of the 
piers are 26ft. centres, except those at the swing, which 
are 30ft. centres. 

The dolphin for the turning portion is built between 
No.2 and No. 5 piers and around the four cylinders of 
Nos. 3 and 4 piers. The cylinders of No. 3 pier are 
22ft. 6in., centre to centre, from those of No. 4 pier, and 
the cylinders of each pair are fixed at 30ft. centres. The 
dolphin is 800ft. in length, and 39ft. wide at the centre 
and 25ft. at the ends. The deck is 20ft. above Ordnance 
Datum, and 6ft. above high water. A pathway 6ft. wide 
has been laid along each side, with a handrail inside. 
On the down-stream side of the bridge is the power- 
house. Dolphins are also provided around the rest 
piers—Nos. 2 and 5. That around No. 2 is 64ft. long 
and 25ft. 6in. wide, and the one around No. 5 is 58ft. 
long and 15ft. 6in. wide. It will be seen from the details 
that some of the cylinders had to be sunk to a great 
depth before rock was found, No. 9 pier being 100° 75ft. 
below Ordnance Datum. They are 8ft. in diameter, 
widening out to 10ft. or 11ft. at the base according to the 
depth. The lower part is built of steel plating, in rings 
generally 5ft. in depth. The bottom ring is }in. thick, 
and the others jin. thick. The upper part is of cast iron 
rings. 

The pivot piers have cylinders 12ft. in diameter, com- 
posed of steel plates in the lower parts, and cast iron 
segments formed in rings 12ft. in diameter above. Near 
the top the cylinders taper down to 8ft. diameter. 

The main girders are constructed in eight bays, six of 
18ft. and two of 19ft. 4in., and their dimensions are as 
follows :— 





ft. in. 
Centres of bearings of main span... ... ... M5 6 
Centres of bearings of main span adjacent to 
swing span Sy ig Le ee 
Centre of main girders apart... ... ... ... 16 6 
Length of main girders over all ... ... ... 147 6 
Height in clear above rail !evel for traffic ... 15 0 
WURRREEN TEE OME ea is) sate? aes), ct tne ae, BES 
Depth of main girders over angles ss ee 
Camber in the girder over each span ... 14 


Height of rail level above Ordnance Datum 44 0 
Clear height from high.water level to under- 
a fe ee ae ee ee 26 0 


The capsill girder is 31ft. long and 3ft. 4}in. deep. It 
is placed on a granite seating bedded in the concrete in 
the cylinders. Between each pair of cylinders are two 
cross girders, joined to each other by diagonal bracing and 
let into the cylinders by voids. A third cross girder is 
provided for the cylinders of the pivot piers, and which is 
about 20ft. below low water. The main girders are 
16ft. Gin. centres, and have top and bottom lateral bracing. 
Each span complete and ready for traffic weighs 156 tons, 
whilst the swing span complete with all moving parts 
weighs 303 tons. 

Cross girders, 2ft. 9in. deep, are laid between the main 
girders at intervals of 18ft. On the bottom flange of 
these rest the rail bearers, 2ft. Gin. deep, and above these 
are fixed at 16in. centres the channels that form the deck 
of the bridge. These are 10in. wide and 3in. deep, and in 
them are fixed the oak blocks to which the chairs of the 
permanent way are placed, and the rest of the channel is 
filled up with tar concrete. Guard rails are provided the 
whole length of the bridge, steel lug pieces with a 6in. | 
by 3in. channel running the whole length of the 
bridge. ° 

The two capsill girders of the pivot piers are 5ft. deep, 
and between these are two cross girders, one between 
the north cylinders of Nos. 3 and 4 piers and one between 
the south cylinders. These are 22ft. 6in. long and 3ft. 9in. 
deep. Midway and parallel with the capsill girders is 
the centre pivot girder, and at right angles to this is the 


* No. I. appeared August 81st ; No. IT. on September 7th. 





Fig. 22-BARROW BRIDGE 


The distributing girders are 6ft. centres and are Ift. Sin. | 


deep, whilst the drum girder is 2ft. 8in. deep. The main 
girders of the swing portion are bolted to the drum 
girder. 

The swing portion is 214ft. 6in. long, and consists of 
ten bays of 19ft. 6in. and a central bay of 16ft. 6in., and 
is 30ft. high above the angles in the centre bay, and the 
top boom tapers down to 20ft. at the end of the first 
bay, where there is a raking post. The details of con- 
struction are similar to the other girders. 

As has already been said, the power-house is situated 
on the dolphin. The generating plant consists of two 
94 brake horse-power Hornsby-Ackroyd oil engines, run- 
ning at 230 revolutions per minute, and driving, by belts, 
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levers on the left are for signalling purposes, six on the 
right are for the bridge, and two smaller in the centre, 
with an up-and-down movement, are also in connection 
with the bridge. 

The line is worked by the electric tablet system, and 
the bridge is situated in the section between Campile and 
Abbey Junction. The wires operating the pair of tablet 
instruments applicable to this section pass through the 
bridge signal-box. Of the three signal levers, one works 
the home signal from Campile, a second works the 
inner and outer home signals from Waterford. Owing 
to a tunnel intervening immediately on the Waterford 
side of the bridge, the driver's view of the home signal 
from Waterford is obstructed, and therefore an outer 
home signal has been pro- 
vided. Both these signals 
are operated by one lever. 
The third lever is the “key 
lever.” This has no physical 
duties to perform, but is 
provided with interlocking 
gear, whereby it controls all 
the other signal and bridge 
levers. It is controlled by 
the tablet instrument circuit, 
Z and is locked when a tablet 
is out. When the bridge has 
to be turned the signalman, 
by telephone, obtains per- 
mission from Campile and 
Abbey Junction boxes, and 
he then puts his signals to 
danger and pulls the “key 
lever’ half way over. This 
breaks down the tablet 
instrument circuit, so that no 
tablet can be obtained for 
a train to enter the section. 
He then exchanges signals, 
on the special block in- 
struments provided, with 
Campile and Abbey Junction, 
whereby the signals at those 
boxes for approaching the 
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Fig. 24—ELECTRIC CONNECTIONS 


bridge are fastened in the 
danger position, and the “key 
lever” can be pulled to 
the full-over position. That 
movement frees a winch on 
the left of the locking frame, 
whereby a ball signal on a 
mast at one corner of the 
signal-box is raised, thereby 
advising the river craft that 
the bridge is about to be 
opened. 

The whole of the motions 
for opening and closing the 
bridge—i.e., turning, lifting, 
and blocking—are performed 
electrically. Altogether, six 


Swus Se 


dynamos making 210 revolutions per minute, and motors of the totally enclosed weatherproof type are 
generating power at 150 volts. A battery consisting of | fixed on the bridge, viz., two for turning, two for lifting, 
sixty-one cells is provided and charged from the generators | and two for blocking. 


Of the six levers for the bridge work, the three for 


either of which is capable of charging the battery, the | ; i : eo 
other being normally a stand-by. Suitable provision is | lifting, blocking, and turning are fixed in mid-position, 
made so that both generators may be coupled together for | and are pushed or pulled according to the direction the 
charging the accumulators or for supplying power direct | bridge is to be turned. Two levers are provided for 
to the motors without it going through the accumu- | locking and another for latching. 
lators. After the signals have been put to danger and the 
A main switchboard is fixed in the power-house,” con- |-“ key lever” pulled fully over, the locking bolt levers are 
sisting, as shown in Fig. 24, of two generating panels, | both reversed, which allows the bridge to be lifted. 
each equipped with the necessary instruments and | The lifting and blocking motors are placed at the 
switches for controlling one of the generators; one | extreme ends of the bridge, one for each motion being at 
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each end. The controlling gear of these motors is 
arranged that the two lifting or two blocking motors can 
be worked together, but normally the operations are 
done separately. Whether they shall work together or 
separately is determined by two small levers with up-and- 
down movements, and these apply to the blocking and 
lifting. Another small lever near the door applies to 
the turning. Two motors are placed immediately under 
the signal cabin for the turning of the bridge, but 
either of them is capable of doing the work alone; and 
the controlling gear is so arranged normally that, when 
the motors are working, by the operation of the small 
lever either of the motors can be worked separately. 

After the bridge has been lifted the ends are blocked 
by the blocking lever and the lifting lever reversed, so 
that the bridge falls and rests on the blocks. The latch- 
ing lever is then pulled and the bridge is ready for turn- 
ing. When fully open the drop latch engages in a spring 
catch fixed on the dolphin, and it is held. 

A mechanical and electrical indicator is provided 
opposite the signalman for recording the travel of the 
bridge, and he is provided with a powerful brake for use 
in case of emergency. Mechanical and electrical indi- 
cators are provided also on each side of the cabin for 
showing the state of the lifting and blocking gears. 

The Suir Bridge is constructed on similar lines to the 
Barrow Bridge, except that the moving span is of the 
Scherzer rolling type. It is 1205ft.in length from the 
abutment at the Waterford end to the centre of No. 9 
pier. It has eight ordinary spans, and one lifting span. 
Six gives an opening of 140ft., one of 133ft., one of 
og whilst the lifting span provides an opening of 50ft. 
clear. 

‘the cylinders had not to be sunk so deep as at the 
Barrow Bridge. They are of similar diameter, and are 
fixed at 26ft. centres, except those at the rear of the 
lifting span, which are 380ft. centres. The bridge is 
approached from Waterford on a gradient of 1 in 76, and 
on a curve with a radius of lin 1000. From the opposite 
direction there is a gradient of 1 in 100, and a similar 
curve. The bridge is for a single track only, and is 
16ft. 6in. wide between the centres of the girders. It is 
17ft. above high water to the underside of the bridge. 

The lifting girder is 5ft. 6in. deep and weighs 56 tons, 
to which must be added 60 tons of ballast in the ballast 
box. Different from the Barrow Bridge, it is worked by 
hand entirely, two winches being provided which are each 
worked by two men, or four in all. 

A signal-box is provided at the end of No. 6 span, 
being bracketed out from the upper part of the main 
girder. It is equipped with similar signalling to that 
at the Barrow Bridge, and has three bridge levers. 

One of the bridge levers works two sliding bars at 
each end of the lifting span. These are parallel with 
the rails, and special chains carry the two ends of the 
rails, which are bevelled, and the sliding bar, which has 
a travel of 8in., and keeps the rails level and in line. 
Another lever works a pair of pawls attached to the 
main cross girder at the rear end, which engages with 
a casting on the rear end of the lifting span, which 
holds the lifting span in the rear. The third lever 
works another pair of pawls that are fixed at the front 
end of the lifting span that engages with a casting on 
the main girder of No. 4 span, which holds the lifting 
span in the front; electrical contacts are provided to 
guarantee that the pawls are properly home. 

; These bridge levers are all interlocked with the “ key 
ever. 

We may fitly conclude this description of these import- 
ant works by tendering our thanks for plans, drawings, 
photographs, and valuable information rendered by Mr. 
James C. Inglis, general manager and consulting engineer, 
Great Western Railway; Mr. Lambert Gibson aij Mr. 
C. A. Cookson, resident engineers for the Fishguard 
Harbour and Clarbeston-road and Letterstone Junction 
Railway respectively ; Mr. A. Gordon and Mr. J. Otway, 
of the Great Southern and Western Railway; Mr. J. E. 
Everett, resident engineer for the Waterford and Ross- 
lare new line (including the Barrow and Suir Bridges) ; 
Mr. A. D. Delap, resident engineer of the Rosslare Har- 
bour; Sir Benjamin Baker and Sir William Arrol and Co. 
(including their resident engineer, Mr. W. Macdonald), 
for information as to the Barrow and Suir Bridges; 
Messrs. Siemens Bros. and Co., for information as to the 
electrical apparatus at Fishguard ; and Walter Dixon and 
Co., of Glasgow, as to the electrical apparatus at the 
Barrow Bridge; and to John Brown and Co., of Clyde- 
bank, Cammel, Laird and Co., of Birkenhead, and Mr. J. 
Dunster (Great Western Marine Superintendent), for 
details of the new steamers. 








TRANSVAAL INDUSTRIES. 
No. II.* 
THE MAGNESITE MINES OF SOUTH AFRICA, 
(By our South African Representative. ) 

THE present stage of development and the prospects of 
the magnesite mines of South Africa are of sufficient 
importance from the mining as well as from the com- 
mercial aspect to render a short description of the 
operations of interest. This property is situated between 
Kaapmuiden and Malelane stations on the Pretoria- 
Delagoa Bay Railway, and consists of 7219 base metal 
claims, covering a practically uninterrupted area of about 
10,800 acres. The distance from Delagoa Bay is approxi- 
mately 87 miles, and from Johannesburg 300 miles. 
The magnesite ore (magnesium carbonate—Mg CO,) is 
found in a range of hills running parallel with and about 
1} miles distant from the railway main line, immediately 
on the other side of whieh, and also nearly parallel, flows 
the Crocodile River, from which an adequate water supply 
can be obtained by pumping. The company’s siding is 
on the main line, and is connected to the works by a line 
of mono-rail, along which a low trolley is operated by 
mule traction. 


* No. I. appeared January 12th, 1906. 








Regarding the geology of the district, it may be said 
that the country formation consists of schists in which 
the magnesite ore occurs in seams associated with 
serpentine. The seams are variable in size, being some- 
times several feet thick, and sometimes splitting into 
stringers. The dip is very steep—in fact, nearly vertical, 
the planes being more or less at right angles to the trend 
of the range of hills. The magnesite occurs here nearly 
always in the amorphous form, but crystalline seams are 
found in places. In quality the ore is for the most part 
clean and pure, and it has been declared by competent 
judges to be at least equal to the very best Greek 
magnesite. Regarding quantity it may be said with 
certainty that this is very large, but owing to the some- 
what variable occurrence of the many magnesite seams 
in the matter of width and permanence, mining costs are 
rather high. Still, as development proceeds, it is antici- 
pated that these will be reduced to a figure which will 
compare favourably with the costs obtaining in the 
European mines, where also similar mining difficulties 
are encountered, but where local experience bought in 
the past is now of service in guiding, as by instinct, the 
operations of discovering and winning the most payable 
deposits. 

The present workings consist of several open cuttings 
in the sides of one hill, these cuttings being in most 
cases continued in as drives, while winzes are being sunk 
from the surface higher up the hill to meet these drives. 
Tramways lead from the drives to meet a main line, 
which is laid round the face of the hill, and from thence 
to the reduction works. At each working face the clean 
magnesite is roughly sorted from the broken country 
rock ; it is placed in trucks and trammed by hand to the 
main line. The waste rock is similarly disposed of, or 
utilised for packs where the hanging wall needs support. 
The tramways in the various mine workings, and from 
these to the kilns, are the ordinary two-rail track, the 
mono-rail only being in use between the railway and the 
mine offices and store. It was the original intention to 
use the mono-rail for all purposes, but, owing to the 
twists and turns in the direction of the lines, and the 
general ramification of the workings, the two-rail track 
has been found the more suitable. 

The plant, which was in a sense experimental, did not 
at first work altogether satisfactorily, but improvements 
have been made and the difficulties overcome. These 
latter consisted chiefly in the gaining of experience in 


the use of the native bituminous coal for gas production, | 


the gas being used for power purposes as well as for the 
firing of the kilns. 

The magnesite is dumped in a bunker close to the 
kilns. These are vertical, four in number, gas-fired, and 
of a total capacity of about 40 tons of calcined 
magnesite per day. They will be increased in number 
as necessary to cope with increase in business, the daily 
capacity of the motive power and milling plant being 
100 tons. The ore is fed in from an upper platform, 
which has a slight down grade from the bunkers, and the 
calcined product is drawn off from the lower door of each 
kiln at periodical intervals. 

The gas generators are fed with coal—Belfast nuts— 
every twenty minutes, the usual charging lock being 
provided at the top of each. A steam and air jet 
introduced continuously below produces the required gas 
and prevents the coal from caking. The steam was 
originally generated by passing the hot gas from the 
producer through a special boiler, but this process was 
found to be unsatisfactory, and an ordinary loco-type 
boiler is now used for the purpose. 

The gas engine which drives the reduction plant is of 
180 horse-power, manufactured by Louis Soest and Cie., 
of Diisseldorf-Reisholz. The producer designed to 
generate the gas for this engine was originally intended 
to use the local raw coal, but it was found that, in spite 
of all cleaning and filtering arrangements, the amount of 
tarry matter still carried over to the engine seriously 
interfered with its successful running. This producer is 
now fed with semi-burned coal from the kiln gas pro- 
ducers, and the result is quite satisfactory, regular clean- 
ing of ports and passages being also resorted to. A small 
gas engine is also installed to work an air com- 
pressor, which charges a reservoir used for the starting 
operations of the larger engine. 

The calcined magnesite is transported by a screw con- 
veyor to a sorting tray belt, where any discoloured or 
otherwise impure product is picked out by hand. The 
Mg 0 is also sorted out into one or two grades, according 
to purity, and passes on to the grinding rooms. The 
pulverising is effected by means of revolving hammers, 
the properly ground material being separated by means 
of a conical centrifugal separator. These machines, as 
also the encased chain bucket elevator used between the 
processes, were manufactured by Carter, of Dunstable. 

The Mg O selected for the manufacture of magnesite 
cement is mixed before the grinding process with a per- 
centage—about 10 per cent.—of Mg Cl, The finely 
ground and well-mixed product is put up in hermetically 
sealed steel drums, exposure to the atmosphere being, of 
course, deleterious. These drums are manufactured at 
the works from. imported plain plates, special bending, 
punching, and forming machines being installed. The 
magnesium chloride is imported in drums; it was the 
original intention to manufacture it on the spot from 
imported salt, but direct importation is found to be the 
cheaper plan. 

One shipment of 200 tons of the magnesite has been 
made to Europe. This was found to be quite satisfactory, 
and a large consignment is now being prepared. A con- 
siderable quantity of the cement is also ready to meet 
local requirements, and, as its good qualities become 
known, there will no doubt be found a ready market for 
it. It is particularly suitable for engine beds, armoured 
concrete foundations, flooring, roofing, &c., not to men- 
tion the manufacture of artificial stone. It sets quickly, 
does not require to be kept damp during the setting 
process, and, as the tests of briquettes show, is at least 
the equal of Portland cement in the matter of strength to 


——= 
resist any kind of stress. In the matter of 
too, the local production should have quite nied eens, 
_ Inthe factory the writer inspected some most interest, 
ing examples of building and flooring material— bricks, 
slabs, and tiles—manufactured from a mixture of the 
magnesite cement with certain cheap, in fact, practically 
worthless, organic material. These were light, ‘stroy y 
and durable, harder than wood and softer than’ stone’ 
while they could be cut with a knife or smoothed'}y th. 
plane. ail 
As is well known, the crude magnesite can be used fo 
the purpose of making carbonic acid, and produces this 
gas in an absolutely pure state. This manufacture has 
not yet been entered on, but it might well be done, eon. 
sidering the large number of charged cylinders that are 
imported. There is a prospect, too, of local trade by the 
substitution of the calcined magnesite for white lime in 
the cyanide process ; in fact, looking at the business from 
all its sides, it may safely be said that the magnesite 
mines of South Africa have opened out an indust.\ that 
is likely to be of considerable future importance. — 








PUBLIC MOTOR VEHICLES. 


TuerE has just been published the report of *i.> Select 
Committee on the Cabs and Omnibuses (Metropolis) Bil] 
which was appointed in Marchlast. One of the questions 
into which the Committee had to inquire was the structura] 
requirements to be enforced with regard to cabs and 
| omnibuses propelled by mechanical power. There were, 
| the report states, 521 motor omnibuses licensed during 
| the past year, and 400 of them, belonging to members of 
| the Motor Van, Wagon and Omnibus Users’ Association, 
| carry 1,500,000 passengers per week, or sixteen times the 

population of London in a year. It is obvious, therefore, 
| that the motor omnibus has met the daily necd of an 
| enormous number of people. The evidence given with 
| regard to the licensing of public motor vehicles seemed to 
| Show that the method of inspection for original licence 
| of the first omnibus of a type is efficient and adequate, 
but some more thorough inspection of duplicate omni- 
| buses seems desirable. On the point of subsequent 
| periodical inspection, the Committee are not of opinion 
| that at present this is sufficiently thorough, and recom- 
mend that *‘ motor omnibuses should be frequently and 
| severely tested, especially in regard to the steering gear 
| and the working of the brakes.” It is also considered 
| that a legal limit of speed of 12 miles per hour is suffi- 
cient, but this is often exceeded, and calls for closer police 
inspection. Other regulations suggested are: the provi- 
sion of a switch within the conductog’s reach at all times, 
so that the current for ignition purposes can be inter- 
rupted, thus stopping the engine in case of emergency ; 
and one licence only for the drivers, obtainable from the 
police. 

In reporting on the subject of skidding or side-slip—one 
of the greatest dangers attending the use of self-propelled 
vehicles with rubber tires—it is stated that this is 
| mainly due to two causes, namely, a greasy or slippery 
| road surface and the mechanical action of the differential 
gear in propelling the driving-wheels unequally under 
certain conditions. Liability to side slip is greatly 
increased by the needlessly high camber of many roads. 
The danger can only be avoided by the provision of good 
road surfaces, properly kept, and by the substitution for 
the differential gear of a more efficient mechanism. The 
Committee, however, makes no recommendation beyond 
the above and the provision of thoroughly competent 
drivers. Many complaints have been made on the score 
of vibration of buildings, ascribed to motor omnibuses, 
but the Committee points out that much of this 
should be properly laid at the doors of the traction 
engine and the heavy lorry, while the unsubstantial 
nature of the buildings and cellarage extending 
under the roadways cause the buildings to shake. 
The chief cause of the noise and vibration is the 
unevenness of the road surfaces; some mitigation of the 
nuisances would also result from the use of omnibuses of 
smaller capacity and decreased weight. In respect of 
noisy vehicles, it is pointed out that the police have 
authority to order off the street any licensed motor 
omnibus making an undue noise, causing a nuisance by 
the emission of smoke, or otherwise faulty. From 
January 1st to June 8th last, vehicles were stopped 114 
times for noise, 29 times for smoky exhaust, and 23 
times for weak springs and broken frames; but the 
Committee consider that the police should exercise, in 
a much more severe manner, their powers to remove 
offending vehicles off the streets. To prevent offensive 
exhaust, whether due to the presence in the exhaust 
gases of carbon or monoxide or to smoke caused by 
over-lubrication, it is recommended that automatic 
ignition and automatic lubrication be included in the 
specifications of motor vehicles. On the whole, the 
recommendations, as far as the motor vehicle is 
concerned, are calculated to meet the requirements of the 
public without unduly crippling the motor industry. 




















Tue task of laying a 240-ton syphon across the bed of 
the Manchester Ship Canal at Frodsham, between Warrington and 
Runcorn, was completed on Saturday by the engineering depart- 
ment of the company, writes a Times correspondent. In order to 
increase the depth of the water in the canal by 2ft. the company 
had two courses open to them—dredging or keeping in tidal water 
to the desired extent. It was decided to adopt the latter course, 
but in order that it might be carried out arrangements had to be 
made for dealing with the Frodsham sewage and the stream known 
as the Hoolpool Gutter and draining the low-lying marshlands in 
the neighbourhood, which, under the new conditions, would be 
more subject to floods at high tides. The syphon is constructed 
of 6ft. iron pipes having an inside diameter of 3ft. 6in. Two 
lengths of pipes were strongly bound together and then covered 
with a coating of cement bin, thick, held together by steel wire 





netting. When completed the syphon was 180ft. long. 
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BRITISH FIRE APPLIANCES. 


No, [X.* (conclusion. ) 


| gear to turn, raise, and depress, and the delivery pipes 


and nozzles are of gun-metal. The salvage pumps are 
of the centrifugal type, and each is driven direct by a 


\ prancy of fire engineering to which special atten- single-cylinder vertical high-speed engine. The pump | 


tion | 
A larg 7 - | 
have been brought to a high state of efficiency. Messrs.| i 
Merryweathers began constructing craft of this type as ; an ingenious combined steam and petrol motor fire boat 
Jong ago as 1840, and more than sixty years ago built a for use at Venice. This boat we illustrate in Figs. 47, 
fire float for the Czar Nicholas. We have from time to 48, and 50. The necessity, if a fire boat has always to 
described examples of these boats, and we may be kept ready for a call, of having steam power constantly 
he float built for Huntley and Palmer, of Reading, available, involves both trouble and expense, and this is 


time 
refer to t 
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1as been paid by our makers is that of fire floats. | 
e number of these have been constructed, and they | fire float has, we are informed, given general satisfaction. 


cases are of cast iron and the impellers of bronze. This 


Quite recently this firm has designed and constructed 





[J 





which was described in our issue of April 15th, 1904, and 
to that for the Manchester Ship Canal described in our 
issue of February 10th, 1805. The former was hydraulically 
propelled. It was fitted with two 30-horse-power petrol 
engines driving a pair of * Hatfield” high-speed pumps. 
It is designed to throw 600 gallons of water per minute, 
and it is said that one man can start and work the boat 
andengines. This is one of the smallest fire floats which 
has been made. That for the Manchester Ship Canal, 
on the other hand, is much larger and more powerful. It 
is shown in Fig. 52, page 277. The hull of the vessel is 90ft. 








Fig. 47-MERRYWEATHER'S FIRE-BOAT FOR VENICE 


all the more apparent in places—such as Venice— where 
fuel is dear. It was in order to obviate this expense that 
Messrs. Merryweather designed the boat, which is fitted 
with a petrol propelling engine as well as with the usual 
steam gear. The petrol motor can be started up as soon 
as the alarm is received, and steam for working the 
pumps can be raised while the boat is on its way to the 
fire. 

The hull is of steel, 39ft. long, 7ft. 6in. beam, and 4ft. 3in. 
deep. It has a mean draught of 2ft. 4in. It is divided 
into five compartments by bulkheads, and fresh water 














Fig. 48--COMBINED STEAM AND 


long, and the beam is 28ft., but she only draws 3ft. of 
water. The fire pumps each have a capacity of 2000 
gallons of water, and there are two of them, and in 
addition two salvage pumps are fitted which will each 
deliver 2500 gallons of water per minute. The deliveries 
from the fire pumps are connected to a large copper 
main pipe which supplies three large monitors, each 
capable of throwing a 24in. jet to a height of 150ft. or 


’ 200ft.; and there are also twelve 3}in. outlets for hose. 


Two boilers are fitted in this vessel,‘and each is said to be 
capable of developing 600 horse-power. ‘ The propelling 
engines are of the two-cylinder compound type, fitted 
with link motion reversing gear. They drive twin screws, 
and a speed of 8 knots is attained. The fire engines 
consist of two independent double-cylinder pumps, both 
the pumps and valves being housed in one solid gun- 
metal casting. Double piston-rods of phosphor bronze 
drive the pump pistons direct. A steel crank shaft driven 
by connecting-rods is placed centrally, and determines 
the stroke and actuates the slide valves. Two fly-wheels 
are fitted to each engine. The valves are of disc form 
and are made of jndia-rubber, with copper studs and 
gun-metal gratings. Suction inlets are placed on both 
sides of each pump, with sluice valves and strainer boxes, 
so that either or both engines can draw water from both 
sides of the boat. There are three monitors placed 
ainidships forward and aft. Each is fitted with worm 


* No. VIL appeared September 7th. 





PETROL FIRE-BOAT FOR VENICE 


tanks are fitted into each side, holding six hours’ supply 
for the boiler. Forward is a compartment for the steers- 
man and firemen, and the aft compartment has also seats | 
for men. Steering is by wheel forward, and a hand tiller | 
is also fitted aft. The petrol motor, which is of 20 horse- | 


| cylinder vertical steam engine. This is fitted with a 








governor, and both it and the petrol engine are arranged 
to drive the main propelling shaft through cut gearing. 
Sliding clutch gear is provided, so that either engine can 
be put in or out of work. The propelling shaft is fitted 
with differential reversing gear. The propeller is of 
bronze, and is three-bladed. It can be started, stopped, 
or reversed by one lever. The boiler is of the makers’ 
ordinary type, and it is fitted with the firm’s oil fuel 
burner. The fire pumps are of tbe Greenwich vertical 
double-cylinder type, as already described in a former 
article. They are of a capacity of 300gallons per minute, 
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and can take their suction from the sea or through a 
flexible hose pipe from a water boat or other source. 
They can also be used, if required, for salvage work. 
Fuel for the boiler is carried in a tank forward and 
petrol in a tank behind the stern bulkhead. The sup- 
plies carried are said to be sufficient for six hours’ work- 
ing. The steam boiler is fed by an injector and by a 
feed pump on the fire engine. A separate donkey pump 
is also provided for use when the latter is not at work. 

A fire float was constructed by Messrs. Shand, Mason 
and Co. in 1852 for the London Fire Engine Establish- 
ment. Originally the pumps on board the boat were 
worked by manual power. These were altered, and steam 
power applied to drive them. In 1885 the firm were 
given an order from the same establishment for a steam- 
driven floating fire engine. This vessel was in successful 
use on the Thames until recent years. The fire pump 
delivered 1100 gallons per minute, and at first jet propul- 
sion was used. Subsequently, however, double-cylinder 
twin-screw propelling engines were fitted. 

Last year this firm received an order from the London 
County Council to construct four fire pumps for use on 
board a fire float. The pumps each have a capacity of 
1000 gallons per minute. They had to be made to the 
satisfaction of the chief officer of the Brigade, Captain 
J. de Courey Hamilton. Various views of the pumping 
machinery of this boat are shown in Fig. 53, page 277, 
and of its engines in Fig. 51. The vessel is named the 
Beta, and measures 99ft. 6in. in length, 16ft. 6in. beam, 
and has a draught of 3ft., with a speed of 12 miles per 
hour. 

The engines are made with the firm’s variable cut-off 
gear to the steam cylinders, the range of cut-off being from 
three-tenths to eight-tenths of the stroke. The alteration 
can be made while the engine is running. Referring to 
the side elevation figure in Fig. 51, the main valve, which is 
of the through ported description, is worked by an excentric 
on the crank shaft, andon the back of the main valve is 
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Fig. 49—MERRYWEATHER’S TWIN-SCREW PETROL MOTOR FIRE-BOAT 


power, has four separate cylinders, and is fitted with 


battery and coil ignition. It is water-cooled, a centrifugal 
pump being fitted to take its suction through the side of 
boat and to deliver overboard. Hand starting gear is 
fitted, with a shaft to the driving platform. Side by side 
with the petrol engine is fitted a 20 horse-power double- 











the cut-off valve. The excentric working the cut-off 
valve has short excentric straps, the vibrating joint of 
which oscillates in a sliding block movable to and fro in 
the curved slot of a vibrating lever. 

The effect of this combination is that, for the later 
cut-off, the cut-off excentric is practically retarded and 
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the stroke of the cut-off valve shortened, whilst for 
earlier cut-off the excentric is advanced and the stroke of 
the cut-off valve increased, the result being that after the 
engine has been started at the later cut-off, the cut-off can 
be altered to an earlier cut-off. Considerable economy in 
steam consumption is claimed. 

The engine has two steam cylinders, each steam piston 
having two piston-rods passing on each side of the crank 
shaft, and there connected by a crosshead to pump-rod. 
‘rom a joint in this crosshead the connecting-rod returns 
to the crank pin. Upon the crank shaft are fly-wheels 


vessel, and jets there played upon a fire; or, in case the 
vessel can be brought near to the fire, the whole force of 
the water can be delivered from a monitor in a large 
and powerful jet. The monitor itself is of new 
design, and very effective and simple in action. With 
high-water pressure one man, it is stated, can handle the 
largest jet, swinging it round on the horizontal plane or 
raising and lowering it from the horizontal to the vertical, 
and vice versd, with ease and speed. 

The condition laid down by the chief officer, Captain 
Hannilton, with regard to this monitor was that, in spite 


| new petrol motor fire boat, just been built for 


|each six separate cylinders, 5in. diameter 


Tinto Company by Messrs. Merryweather and Ro Rio 
is shown in Fig. 49. The hull is of steel, 45ft, long. ie 
beam, and 5ft.6in. deep, having a draught of 3f¢ aft a 
cabin is fitted forward, the engine room is amidshi 8 pe 
a compartment for carrying hose, &c., is provided = 
The petrol motors, which are of the vertical] type, Ths 

« ‘ and Thin 
stroke, are water cooled and fitted with Magneto a d 
battery and cdil electric ignition. Normal AE 
750 revolutions per minute. Each develops hase, 














Fig. 50—MACHINERY OF MERRYWEATHER’S VENICE FIRE BOAT 


weighted to balance the moving parts. The pump is 
double-acting. 

Although the pump-room is of somewhat limited 
dimensions, about 12ft. by 12ft. in plan, the four engines 
are, as may be seen, ranged in a manner giving accessi- 
bility to all parts and convenience for driving: As each 
engine is designed to deliver 1000 gallons per minute, the 
four in combination should deliver 4000 gallons in the 




















of the movement of the vessel due to rough water, the 
jet should be so readily moved that it could be directed 
and maintained upon any fixed object within range. The 
thrust of the jet is taken up in the structure of the 
monitor, and does not affect the fireman controlling the 
jet, his work being simply to overcome the friction of the 
joint, which in the principal monitor is lessened by means 
of a roller bearing. We understand that these engines 
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Fig. 5I-ENGINES OF 


same period. The pumps deliver into a main running 
across the deck, and sluice valves are so fitted that each 


pump can work separately and independently through | 


hose pipes and under varying pressure, or generally into 
hose pipes or the monitors, of which there are three. 


Two smaller monitors each have 2in. jets; the larger | 
| float on which it will 


monitor is provided with 3tin. and 4in. jets. Thus the 
fire float can be brought alongside the quay, and lines of 
hose led away to a distance of 1500ft. or 2000ft. from the 


Swan Se 


L.C.C. FIRE-BOAT BETA—SHAND, MASON, AND CO, 


passed their test to the satisfaction of the chief officer of 


| the Fire Brigade. 


This firm is at present making a double-cylinder | 
variable expansion engine of similar pattern to that just | 


| described, but with a capacity of 2000 gallons per minute. | 


It is for the Wear Watch Commissioners, and the fire | 
be fitted is to be stationed at | 
Sunderland. 

One of the latest inventions in floating apparatus is the 


power, and drives a single screw through a clutch and 
shaft. Reversing gear is fitted for both screws, control 
levers being placed on deck at the sides of steering 
wheel, so that the helmsman has complete control. The 
pumps are driven by the petrol motors through leather- 
faced cone clutches, and are of the firm’s patented 
“Hatfield” type. Their combined capacity is 1200 
gallons per minute, and each supplies three hose connee- 
tions on deck, or the entire delivery can be directed into 
a swivelling monitor for one large stream. Suction is 
taken through strainers below water, on both sides of the 
boat, the pipes being 6in. diameter. The delivery pipes 
are tin. diameter, with flanged joints. 

The advantages claimed for this vessel are that it can 
be started instantly on an alarm of fire, that there is no 
expense in maintaining steam ready for a call, that it can 
be easily worked by two or three men only, and that it is 
of light draught, enabling it to get close to its work in 
shallow water. It has been shipped to Huelva, Spain, 
for the protection of the purchaser’s extensive wharves 
and warehouses there. 





YORKSHIRE STEAM COAL TRADE. 


NeEVER before in the history of the South Yorkshire coal 
trade were two powerful railway companies engaged at the 
same time in catering for the transit of coal chiefly to the 
seaboard. In some quarters the wisdom or otherwise of 
expending such vast sums of money to deal for the most part 
with one class of traffic is questioned. The Hull and 
Barnsley Railway Company are engaged in the construction 
of a large marshalling yard at Spring Head, near Hull, so as 
to deal with the traffic. The Great Central Railway Com- 
pany are laying down a concentrating siding on the ‘‘hump”’ 
system at Wath, between Barnsley and Doncaster, where 
the traffic from forty-five collieries will be dealt with. If any 
misgivings should exist as to these and other extensions, 
these may be easily dispelled by the activity at Hull, 
especially in regard to the South Yorkshire steam and gas 
coal trades. The large increases in the tonnage and the ship- 
ments is in a great measure due to the abnormal quantities 
of gas coal shipped during the year. Some coal sent from South 
Yorkshire collieries has never been heard of before at the port, 
which has displaced a lot of Durham gas coal. This must 
be sold at exceedingly low prices at the pits, the tonnage 
rates being so much beyond the North-country charges. 
As the two great extensions will chiefly deal with South 
Yorkshire coal, it may be stated that five thick-seam firms 
last ‘month forwarded 123,328 tons, or about one-third of 
what was imported, whereas five of the largest West York- 
shire contributors are only accredited with 39,423 tons. 
The fact that over three million tons has been imported t« 
Hull during the last eight months’ shows the rapid strides 
made by the traffic. The increase is remarkable, being 
fully a quarter of a million tons more than was sent in the 
corresponding period of the year 1900, when the coal trade 
boom was in existence, ~ 








Mittioys are lost annually to British manufacturers, 
says a Consular report on Algeria, by not adopting the metric 
system, and by not quoting prices in the monies of the countries to 


‘ which they wish to export their goods, 
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Fiz 53-PUMPINKG MACHINERY OF L.C.C. FIRE-BOAT BETA—SHAND, MASON, AND CO. 
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BOILER INSTALLATION AT LEEDS. 


Tur firm of Messrs. John Cochrane, of Barrhead, near 


Glasgow, recently erected two large Cochrane’s Blake-type | 


boilers at the works of the Leeds Forge Company, of Armley. 


The boilers, of which we give an illustration, are 18ft. high | 
by Sft. 6in. in diameter, and each has a heating surface of | 
The work- | 
ing pressure is 1001b. per square inch. The boilers are fitted | 


935 square feet, and grate area of 34 square fect. 


with McPhail and Simpson’s superheaters. 

The principal features in the design of the boilers include 
the absence of any flat surfaces, screwed stays, stay tubes, or 
brick linings. The shell tube plates are specially stamped, so 
that the tube holes are all square to the tube without disturb- 
ing the cylindrical formation of the tube plates between the 
tube holes. The installation is very compact, and has taken 
up little floor space. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
UNEXPLAINED RAILWAY ACCIDENTS. 
Srtr,—Mr. Clement Stretton’s reference to the bogie of a loco- 


Woe Ment . é ae : 
motive engine in his letter, page 227, appears to me .to be on an | such charges, I have nothing at present to do. 


equal footing with the recent experiment he made in forcing a 


wheel flange over the rail, inasmuch as it is likely to bring to notice | of the Tenst. system. 


possible defects which may exist in the design of rolling stock. 


The weight that can be thrown on the outer wheels of a bogie | 


when on a curve depend in some cases not only on the design of the 
bogie as a truck, but also on the design of the engine as a whole. 
In this last category I do not include American bogie engines, but 
the type of engine which has bogies but no compensating levers 
between the springs of the driving wheels. With such a design of 
engine it appears to me possible that the weight on the driving 
journal, when going round a curve, may be increased by an amount 
which should by right go on to the leading wheels. 

Mr. Stretton refers to the weight on the two outer wheels of the 
bogie, but as the latter is virtually a four-wheeled truck, the safety 
in guiding a weight round a curve does not depend so much on the 
two outer bogie wheels as some may suppose, but mostly on that 
of the outer leading wheel. Four tons weight on one wheel journal 
plus a small increase in weight when on a curve, according to the 
design of engine, can therefore hardly be considered as safe as 
eight tons on one journal when only one pair of wheels is used, and 
with a possible 50 per cent. increase of weight when on the curve. 
It will be interesting to learn what Mr. Stretton’s experiments 
consist of, JOHN RIEKIE. 

Argaith, Dumbreck, September 10th. 


THE ROMANCE OF STEEL AND IRON. 


Sir,—Under this title a series of articles is being published in 
The Munsey, an American magazine. To say that they are remark- 
able is to do them scant justice. They set forth in simple 
language, a history which is astoundivg. It deals largely with Mr. 
Carnegie and the Great Billion Dollar “teel Trust. The facts are 
bewildering, and upset all conventiona! ideas about education. I 
ask myself as I read whether it is not ible that the whole 
system of technical education now considered indispensable may 
not be regarded by a succeeding generation in the proximate 
future as inept, useless, a mistake from first to last. Briefly 
stated, the greatest manufacturing enterprise the world has ever 
seen has been built up, and is now managed, by some forty men, 
of whom not more than three, and these comparatively subordinate, 
have had any education worth the name. Mr. Carnegie’s methods 
were original. They have been sharply criticised. They have 
succeeded. When he found a man of ability who worked as if he 
were a partner, he made him a partner. In other words, he did 
not believe in fixed salaries, Everyone was supplied with the 
most complete stimulus to work. 


| Swain Sc 


number of the forty are millionaires—all of them rich men. It is 
further to be borne in mind, however, that should a man fail to 
come up to a certain standard of efficiency, power was re- 
| tained to dissolve his partnership. The articles in question are 
illustrated with admirable portraits. We have only to look at 
these to understand, in part, at least, why Mr. Carnegie attained 
success, They are all intellectual faces. But there is much more than 
this. We have the portraits of strong men. Determined, 
courageous men, who would regard no obstacle of any kind as able 
to prevent them from attaining any end they desired. Quoting 
| from my authority, ‘‘ Carnegie, like Sam Weller’s father, could 
| have said of himself and his partners, We had the best education 
any boys ever had; we were turned out in the streets and made 
| to shift for ourselves.” Let it not for a moment be supposed that 
| I see in all this a conclusive argument against technical educa- 
| tion. We have to fight competitors in the steel trade. With what 
| Weapon shall we fight? That a college education is not necessary 
| to the development of the iron and steel industry is proved by the 
| facts before us ; that is a truth which we cannot escape. But our 
| deductions must not be too large or cover too much ground. It is 
| quite conceivable that, although the building up of a great 
| industry by unscientific men was possible, its superlative 
| maintenance on the same lines may not be possible, and it may 
| yet be found that the trained metallurgist can command markets 
in a way undreamed of by the nen who have done so much for 
| the United States and themselves. 
| It isa popular idea, both in the United States and here, that all 
great Trusts are in the nature of things swindles. With certain 
aspects of their commercial dealings, which leave them open to 
I desire to call 
attention to what seems to me to bea hitherto unconsidered aspect 
It is a mistake to assume that colossal 
accumulations of wealth round isolated distributing centres, such 
as is Mr. Carnegie, are the result of chance or successful specula- 
tion alone. There must be some solid basis on which the mechanism 
of accumulation can stand. Thus it is true that fortunes have 
been made and lost quite recently by the second on the New 
York Stock Exchange by wild speculations in the shares of two 
great railway companies. But the basis for this speculation lies 
in the fact that the skill, energy, and business capacity of the 
men who manage these railways have enabled them to 
declare dividends the magnitude of which was wholly un- 
expected. We may criticise as we please the operations of Mr. 
Carnegie ard his partners. But no criticism will do away with 
the fact that the world never before possessed steel-making plant 
such as that designed and run by the Steel Trust. I seek else- 
where, and seek in vain, for mills with an output so tremendous or 
a capacity for work so overwhelming. Schwab built two 50-ton 
open-hearth furnaces at Homestead in sixty days. Thomas John- 
son completed the great Lorain steel plant in forty-two weeks from 
the cutting down of the first tree on the site. The ore which is 
lying in the wilds of Minnesota on Monday mente is dug up, 
transported 1000 miles, and made into steel rails by Saturday 





night. All this requires machinery, and furnaces, and organisa- 
tion, and system. I ask myself, what has a college education had 
to do with the matter? Is not the whole of the plant, the entire 
system, the methods of working, the result of experience! What 
has a university education or book knowledge to do with the 
success of the Steel Trust? 

It forms no part of my purpose to revive an old controversy. 
My object will be served if I can induce your readers to think out 
for themselves what the manufacturing operations of the Steel 
Trust mean. AsI have said before, | am not concerned with the 
financial methods of the Trust. But we have to take count with 
furnaces and mills and machinery which enable the managers to 
turn out rails at a smaller price than we can. We have to deal 
with men of transcendent ability as steel raakers. Germany, 
France, England are alike in the background as far as the 
magnitude of the output, the turnover, and the profits are 
concerned. It is useless to urge that Trusts are iniquitous, 
The fact remains that the Steel Trust makes far more 
steel than any other trading corporation in the world and 
sells it; and work of that kind can only be done by men of 
splendid mental power, and these men have come from the 








The result is that a large | 


depths, ‘This flouting of book knowledge, this contempt for the 


college and laboratory,” says your contemporary, ‘‘s 

led to wreck and ruin oonneaael to all ihe thacchots. ~~ have 
standpoint of the old steel makers and the college men Cons - 
and his yom partners were constantly trying to do what a 
impossible. The rege. fact was that in at lon half of their vid 
plunges toward their goal they succeeded. They gained ground ar d 
plunged again.” We have here by implication the old argur = 
that specialised education destroys originality. That it did 4 
the past isindisputable. What Hippocrates taught represented tha 
ultimate limit in medicine. Paracelsus filled the entire avail ble 
space in physical science. The same principle of reasonin pay 
vades the world in the present day. The young man from pe ns a 
holds that certain things cannot be done; the ignorant eleme 
outsider, who knows nothing of scientific limitations, goes and q “4 
them. Itis not that science is wrong, but that some prolenie 
are dogmatic. Let opinion on such matters take what turn it ae 
we have before us an object lesson in the Steel Trust the im ’ 
ance of which cannot be obscured. It is the old story, Hook, 
alone never yet made a real man. They are servants, not masters, 
as some would have us believe, (reat trusts and syndicates and 
manufacturing groups are not altogether the straw structures of 
the financial Press, They may be immoral, but it is indisputabj 
that they understand how to make steel, and win oil, and build 
bridges, and do the world’s work, and supply the world’s needs, jn 
a way that was not dreamed of until they came into existence, ’ 

September 3rd, erie TUYERE, 
ee NAVAL MACHINERY, 

Sir, —As a reader of THE ENGINEER I note your report on the 
satisfactory trials under steam of the machinery in H.M.S. Natal 
which I believe is one of the six sister-ships of the Duke of 
Edinburgh and Black Prince class, 

On page 201 of your issue dated August 26th, 1906, 1 observe 
the following statement :—‘‘ The machinery generally is similar to 
the five other vessels of the same class, having been made tg 
gauges, jigs, and templates, to ensure interchangeability.’ 

With all due respect to the firm of Messrs. Vickers, Sons and 
Maxim, Limited, who are second to none in the production of 
vessels of this type, and fully able to equip war vessels to the 
fullest extent of the Admiralty’s requirements, may | ask the 
following question, as a practical engineer, to test the accuracy of 
the aforesaid statement. 

Interchangeability of parts such as_ pistons, piston-rods 
connecting-rods, excentric gear, &c., is, to my mind, not a matter 
of such vital importance in this instance, seeing that spare parts 
are supplied which are in any way likely to be required in case of 
an ordinary breakdown of machinery. 

I would consider a fair test of the interchangeability or other. 
wise of the machinery for these six first class cruisers would be as 
to whether or not the following could be carried out satisfactorily, 

We will assume that the Duke of Edinburgh and the Black 
Prince or any other sister ships have been in action with an enemy 
the Duke of Edinburgh seriously damaged, necessitating docking 
for repairs, her main engines being intact; say the Black Prince 
engines have broken down, necessitating the replacing of the high 
pressure, intermediate-pressure, or low-pressure port or starboard, 
or the whole of the cylinders, as the case may be. Can the articles 
named be taken out of the Duke of Edinburgh, placed in the 
Black Prince without delay, and so have the latter vessel in a very 
short time ready for active service? Can this be done’ | imagine 
the Admiralty expect to be able to accomplish this, in the event of 
hostilities with a Cohan Power. 

I trust you will be able to tind space in your valuable journal 
THE ENGINEER to insert the foregoing letter. 

September Ist. A MARINE ENGINEER. 


ARMOUR AND ITS ATTACK. 

Sir,-—-In connection with my paper on ‘‘ Armour and its Attack” 
in the last issue of THE ENGINEER, the following small corrections 
should be made : 

Fig. 1: For ‘‘attack as in 2” read *‘attack as in 3.’ 

Fig. 10: This affords an illustration of the advantage given by 
the cap. The plate shown was of Messrs. Beardiore’s manufac. 
ture, and was tried in October, 1901. After resisting four rounds 
from uncapped 6in. A.P. shot of 100 1b. weight with velocities 
varying between 1996 and 2177 foot-seconds, it was just defeated 
by a fifth uncapped round with s.v. 2261 foot-seconds, the skin 
plate behind the backing not being perforated. The I.M. of tho 

late was thus approximately 2-8 against uncapped 6in. A.P. shot. 
The plate was, however, easily perforated by a capped 6in. shot of 
106 lb. weight with s.v. 1945, the F.M. of the plate thus falling to 
something under 2-3. The hole made by the capped shot is in the 
upper half of the plate. W. E. Epwarbs. 

September 10th. 


E.R.A.’S OF THE ROYAL NAVAL RESERVE. 

Sir,—It wouid be of very great interest to a large number of 
engine-room artificers of the Royal Naval Reserve if any of your 
many correspondents could give information as to the position they 

the E. R. A.’s—are likely to hold if called up in case of emergency. 

Will these men, who are engineers according to the Board of 
Trade standard, have to receive orders from the warrant officer 
stoker in charge of the watch, men who have already received 
their sea baptism, and who do not require dry nursing! If this 
is to be, I am afraid that it will not add to efficiency in times when 
skilled men will be most urgently required. The mercantile 
marine is not run in this manner, and never will be. 

Why is it that no intimation of this great change was given 
when recruiting was going on for E.R.A.’s R.N.R.? We were 
informed that an examination would take place for the selection 
of warrant engineers, and I may say that no such thing took 
place, and I have not heard of any one being recommended for 
the higher rank. Are we to put this down to the new scheme, or is it 
that the Admiralty have already regretted enlisting trained men! 

London, September 6th. E.R.A., R.N.R. 


, 


STANDARDISATION OF ERROR. 

Sik,—I have no hesitation in saying that shafts should be 
standardised, the error going to the holes. It would be otherwise 
if shafts had to carry only one thing, as a fly-wheel, for example ; 
but they have usually to carry many things, as pulleys, for example ; 
and it will be found, I think, better practice to make the shaft to 
which the pulleys have to be fitted the standard. 

As to standardising driving fits that is impossible, because the 
dimensions depend on the character of the material. Thus, it 
might be impossible to drive a hard steel bolt into a hole in a hard 
steel plate, although to drive a soft steel bolt would present no 
difficulty. Again, the elastic limit has to be kept in mind, unless 
the bolt is to be permanently reduced in size or the hole enlarged. 

Clacton-on-Sea, September 10th. J.D. 


POWER AND EFFORT. 

Srr,—Your correspondent, Mr. Bickford, certainly achieves 
marvels with his cars. I have had a good deal of experience 
with a De Dion single-cylinder 6 horse-power car. When going 
up hill on the slow speed the car makes about five miles an hour 
with three persons, and the engine runs at 1300 revolutions per 
minute, getting all the air and petrol possible. I am sure the 
engine indicates over 6 horse-power at such a time. The whol 
load, passengers and all, is under 16 cwt. 

Now, a pair of good horses will weigh about one ton. With 

carriage and load we have 1 ton 16 ewt., say, and the horses have 
power enough to go up the sane hill at least as fast as the car. 
In speed on the flat the car has the advantage, of course ; but 
the fact remains that the power has to be provided. Take, again, 
for instance, a motor bicycle. This will not beat a good man on 
a good bicycle, with 24 horse-power ; a 34 horse engine is required. 
to do that. CRANKIE, 





September 10th. 
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A NEW FORM OF LOCK. 





A new form of lever lock, which certainly has a number of 

el features, and for which a great deal is claimed by its 
_ tor, Mr. Marshall Wood, has recently been submitted to 
=, ;s manufactured by the Margewood Lock Company, 
oe ited, of 41, Gray’s Inn-road, W.C. The particular lock 
a we propose to describe is what the makers call their 
thief-guard lock, which they claim is unpickable. It 
pone however, in addition, the same central feature 


Cos common to all the locks made under Mr. Wood's 
aah, Before going on to discuss the thief-proof peculiarity 


+ detail, it will be well, at first, to say in what this lock 
differs from the lever lock which has hitherto been in 

edinaty use. Fig. 1 shows an engraving of the ‘‘ Thief- 
vjard’” lock with thecoverremoved. The bolt is made self-con- 
GS ined. In the ordinary lever lock the levers are separate from 
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Fig. 1—-THIEF-GUARD LOCK 


the bolt and work on a pin, one end of which is fixed into the 
bolt, while the other end has no support at all. This form of 
bolt has admittedly two weak spots. First, the back portion | 
of the bolt has to be cut away in order to make room for the 
levers ; and next, the pin being supported at oneendonly, and | 
in but a thin piece of metal, is liable to work loose. Moreover, | 
the pin being unsupported, may yield to force. The Marge- | 
wood lock has neither of these defects. The levers are, as 
it were, encased in the bolt. In the sample we are describing 
the bolt is made up of thick sheet brass, with the ends folded | 
up as in the accompanying sketch—Fig. 2—which shows a 

portion of the lock base with the guide pin going right | 
through to the case and the bolt with its levers in position. | 
The levers are held in place by a pin which passes right | 
through them and through the outer casing of brass. | 
These bolts are all made to template, so that, no matter | 
what the outward form of the lock may be, if anything goes | 
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Fig. 2 


wrong the whole bolt may be taken out and replaced by 
another. The guide pin being held at both ends, would be 
very difficult to break by force. 

The method adopted for making the lock unpickable is as 
follows:—In the lock which we illustrate there are four 
levers. Three of these are provided with holes made to fit 
the hinge pin which goes through them, so that they can 
just easily work on it. The fourth, which is placed, as a fact, 
third in order of sequence, has an oblong hole, A spring 
presses against the end of this lever, so that when ina certain 
position it can force the lever slightly endways. The 
effect of this is, when the bolt is shot torward, to force a slot 
in the lever over the guide pin. When in this position— 
which is shown at A in Fig. 1—it is impossible to shoot back 
the bolt unless a certain sequence of operations is brought 
about, and it is claimed that the arrangement renders the 
lock incapable of being picked. As an alternative arrange- 
ment the inventor arranges three of the levers with oblong 
holes and springs, so that the slots of all three levers are 
forced over the guide pin. This, it is thought, will provide a 
still further safeguard against picking. 








A NEW DYNAMOMETER. 


A New and ingenious dynamometer has been patented by 
Mr. F. Sellers, 8, Muswell-road, Muswell Hill, N. The | 


general arrangement of the instrument is shown in the | 
accompanying diagram. It is of simple construction and | 





trolley which runs on four wheels, on rails. This block is 
connected to a spring balance, one end of which is rigidly 
fastened to the lever. In order to allow the lever to be folded 
up so as to make it readily portable, it is hinged at the 
centre —shown at A in the diagram. 

For determining the brake horse-power of an engine, the 
lever is arranged so that the wood block comes underneath 
the fly-wheel. The fulcrum is allowed to rest on the floor or 
on some other solid body. Weights are then placed on the 
lever, and the load can be varied as desired by moving the 
weights along the lever. The brake horse-power will be 
obtained by multiplying the reading on the balance—in 
pounds—by the speed of the periphery of the wheel—in feet 


per minute—and dividing by 33,000, 7.e., B.LH.P. = Ww = .. 

33000 
Tables are supplied with each instrument, by the aid of which 
it is possible to compute the horse-power immediately after 
the two readings have been taken. 

One of the first objections which would probably be urged 
against this machine would be the liability of the brake 
block to fire, especially when high-powered engines were 
being tested. We were informed, however, that firing does 
not take place. The blocks are made of elm, specially 
treated with a belt dressing, and provided that the fly-wheel is 
thoroughly cleaned before the tests, it is stated that trials of 
long duration, even with large engines, can be made. 
Besides there being no burning, there is very little wear on 
the blocks. Other objections could also be raised. It may 
appear to some engineers that the friction of the wheels of 
the brake block carrier would affect the reading on the spring 
balance. This is notso. In fact, the makers claim that the 
oscillations and varying readings, which are a source of 
inaccuracy with other forms of measuring brakes, are 
damped in this dynamometer by the dynamic friction of these 
wheels, without the accuracy of the readings being affected 
in the slightest degree. It is found that the latter are just 
as sensitive, whether the brake is well lubricated or covered 
with sand or grit. The reason for this is stated to be that 
the brake block is stationary at any given load, and therefore 
there cannot be dynamic friction, except as a damping factor, 
and statical friction, or tendency to stick, is nullified by 


| reason of the vibration set up by the moving fly-wheel. 


We have seen one of these dynamometers in use in con- 
junction with a 20 brake horse-power engine. The load was 
on for about twenty minutes, and during that time the brake 
block had only become perceptibly hot. The reading on the 
spring balance was quite as steady as in the case of a rope 
dynamometer, and there was very little vibration at the end 
of the lever at which the load was applied. 

We were informed by the maker that it was intended to 
supply a dynamometer of this description for testing motor 
car engines, so as to give motorists an easy method of deter- 
mining whether their engines are in good working order, and 
up to the normal standard. 





NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, 13th August. 
THE monthly returns of the Chamber of Mines for July 
showed that the gold output of the Transvaal was 491,793 oz., 
of value £2,089,004, this being 15,8180z. better than the 
previous record monthly production, which was attained in 
the month of June. There is now every reason to expect 


| that, as August is a long month, it will provide the oppor- 
| tunity, and witness a successful collective effort, to reach the 


coveted standard of an output of half a-million ounces. 
During July the Rand came out extremely well, there being 
an actual increase in production of 17,371 oz., of value 
£73,788, the. total output being 473,385 oz., of value 
£2,010,812. This is the first time in the history of this 
country that the monthly production from the Witwatersrand 


| district alone has been valued at over two millions sterling. 


It will be noticed, from the fact that the Rand increase is 
actually in excess of the increase for the whole Transvaal, 
that the outside districts showed a falling off in their returns 
to the extent of 15530z. The reasons for this decline were 
chiefly the shutting down of the Klerksdorp gold and diamond 
mine in June, and the absence of the usual slimes treatment 
yield from the Buffelsdoorn Gold Mining Company, the plant 
having been destroyed by fire. 

During the month of July, 1905, the Transvaal gold output 
was 418,604 fine ounces, there were 7052 stamps at work, and 
999,859 tons of rock were milled. The gold return for July, 
1906, has just been given, and for purposes of comparison it 


| may be stated that the number of stamps at work was 8070, 


and the number of tons milled was 1,215,357. In the matter 
of labour, there is very little difference between the initial 
and the final month of this twelve months’ period. The 


| number of native labourers has decreased by about 13,000, 


while the number of Chinese has increased by just 9000, so 
that, remembering the grade of ore now milled is, at any 
rate, no higher than that put through the mills one year ago, 
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portable. No elaborate preparations are required to apply 
this instrument to the engine which is to be tested, and, | 
moreover, the same dynamometer is just as suitable for a | 
single as for a 50 horse-power engine. ‘The instrument | 
consists of a steel skeleton framework 8ft. ix length, which | 


it will be conceded that the limited labour supply is now 
being utilised to increased advantage. 

Coal mining in the Transvaal can point to no great 
advances during the past twelve months, things remaining 
very much the sanie. An output of 237,022 tons, of total 


forms a lever. The fulcrum is situated 2ft. irom one end. | value £76,203, has advanced in tonnage to 246,769 tons, but 
At this end there is a wooden brake block carried on a small | the total selling value was only £71,019, this showing a 








decline in pit mouth price of 8-09d. per ton. The present 
average price is 5s. 9°07d. per ton, and the range of price is 
from about 5s. to 6s. 6d., according to the situation of the 
coal mine with respect to the place where it is destined to be 
burned, there not being such a vast difference between the 
quality of the standard coals. The output from the 
collieries of Natal for the month of July was 99,207 tons, as 
against 94,317 tons during the corresponding month of 1905, 
so that it will be seen that in that Colony, as in the Trans- 
vaal, the power needs have not advanced considerably during 
the last year. 

The return from the Premier diamond mine for the morth 
of July was not so satisfactory as was expected. The loads 
washed amounted to 251,277, but, owing to the grade having 
fallen to 25 carats per 100 loads, the recovery only amounted 
to 63,958 carats, or 11964 carats less than the June return. 
It will be remembered that, in a despatch recently sent to 
the Home Government by Lord Selborne, he stated that, in 
making an estimate of the future production and profits 
likely to be obtained from this mine, it would not be safe at 
the present time to depart from the following basis :—Yield 
per load washed, } carat; value per load washed, 7s. 6d.; 
cost per load washed, 4s. 6d.; profit per load washed, 3s. 
It will be noticed that this was an admirable forecast of the 
results obtained from the July operations. The other smaller 
diamond mines in the Transvaal and O.R.C. produced be- 
tween them about 6000 carats. 

At.the Montrose diamond mines, situated in the same 
district as the Premier, there has been installed a crushing 
and blowing machine to treat the diamondiferous ground by 
the dry treatment. In this plant it is designed that the 
separation of the different mineral constituents according to 
their specific gravities shall be effected through pneumatic 
means and not by water treatment, as is the usual course. 
Scarcity of water is a difficulty that has worried the 
managers and hindered the operations of nearly every 
diamond mine in South Africa at some period in its career ; 
and, as at the Premier, it has often been a terribly expensive 
matter to secure an adequate water supply, so that any 
method of treatment that will successfully dispense with this 
frequently rare commodity is deserving of every attention. 
In the experimental plant tested at the Montrose, the crush- 
ing gear is similar to the ordinary ball mill, fitted, however, 
with special patent accessories to render it suitable for the 
new purpose. Following the crushing stage, there is some 
trommel and other screening, and then the properly crushed 
product is submitted to pneumatic concentration in a blower. 
This latter part of the plant has worked very satisfactorily, 
but the crushing machinery will require some modification. 

To obtain the most satisfactory results it will be necessary 
to provide a series of mills, so as to allow of stage crushing ; 
while, to deal with the great variations in the ground that 
may be expected, a system of screening more extended in its 
gradings will be designed. Enough has already been seen of 
this dry treatment plant to make it fairly certain that the 
diamond prospector has in it a very valuable and suitable 
testing machine placed at his service; this, too, at a moderate 
cost, it being estimated that a plant capable of treating about 
fifty loads per day could be obtained, with oil engine and all 
necessary accessories, for about £200. It is also claimed for 
this dry concentrator that it has been successfully appliéd 
experimentally to Transvaal tin and lead ores. 

The prospects of a tin mining industry have fallen a good 
deal into the background since the publication of the very 
barren results obtained after such a deal of preliminary puff 
at Vlaglaagte. However, the public interest has been roused 
anew by the exhibition in Johannesburg of some very rich 
specimens of cassiterite gathered from the farm, Solomon’s 
Temple, in the Waterberg district, and about 90 miles due 
north of Pretoria. A company has been formed, called the 
Solomon’s Temple Mines, Limited, and vigorous prospecting 
is being undertaken. This property, as also the new mines 
at Groenfontein and Rooiberg, may yet do something towards 
establishing the tin industry that the patchy deposits of the 
Bushveld farms failed to do. 

A recent alteration in the mining laws of the Transvaal 
has made the acquisition of mining ground for the purpose 
of the erection of power works more feasible. It is now in 
the power of the Commissioner of Mines to grant directly a 
sound title to applicants who genuinely require plots of 
ground for schemes connected with the generation and trans- 
mission of power. This alteration is quite favourable for the 
African Concessions Company, which can now secure the 
necessary ground adjacent to the Rand to erect its pro- 
posed steam-driven generator station. It is understood that 
the powers to carry transmission lines from the Zambesi to 
the Witwatersrand will not, as far as the Transvaal is con- 
cerned, be granted until responsible government is an 
accomplished fact. The want of definiteness about the pro- 
posals of this company has been referred to in strong terms 
in the local Press. The Star, of 4th August, claims that 
there should be submitted for the public information a 
definite and clear programme —in broad outline—stating not 
only what the South African Concessions Company requires 
from the Government, but also what it pledges itself to 
perform. The information is there given also that the steam 


generating station, which it is intended to erect on the 


Jupiter Mine, is to be of 20,000 kilowatts capacity, and that 
the necessary capital is to be obtained by the issue of 
£850,000 preference shares, and £625,000 debentures, the 
former to be provided for by the Chartered Company, and the 
debentures to be raised through the medium of the ‘‘ A.E.G.”’ 
The information has also been published that this latter 
company is to supply the plant for the Jupiter station, but 
the whole arrangement appears too one-sided to be credible. 
In contrast with these proposals it may be recalled that when 
Messrs. Siemens and Halske erected the Rand Central 
Electric Works, at Brakpan, this company—the contractors— 
guaranteed, and actually paid, the shareholders a fixed 
minimum rate of interest until such time as profits were 
available for distribution in this respect. 

The Customs Statistical Bureau at Capetown has just 
issued trade returns for the six months ending 30th June, 
1906. The grand total of the imports into British South 
Africa during this period was £17,237,762, made up as 
follows:—Vid Cape Colony, £9,484,497; vid Natal, 
£4,906,497 ; vid Delagoa Bay, £2,557,584; vid eira, 
£289,480. The total value of merchandise imported—i.e., 
omitting Colonial Government imports and specie—was 
£16,012,595, of which £8,920,521 worth, or 55-7 per cent., 
came from the United Kingdom; £2,037,087, or 12-7 per 
cent., came from British Colonies; and £5,054,987, or 
31:6 per cent., came from foreign countries. There is 
evidence of a decline in trade with the Mother Country and 
the other Colonies in the fact that whereas the merchandise 
imported from these sources during the first six months of 1906 
amounted to .55°7 plus 12°7, equals 68°4 per cent., of the 
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total, the corresponding proportion for the last six months 
of 1905 was 73:0 percent. The imports from other countries 
during these periods were 31°6 and 27 per cent. respectively. 
The total trade movement was £86,729,123, this being an 
increase of several millions over the corresponding period of 
last year. The increased export of gold is chiefly responsible 
for the advance in the total, but it is satisfactory to note 
that the imports rose in value by nearly half a million. An 
unsatisfactory feature of these statistics is the fact that this 
increase in imports was effected through the channel of the 
ee ports, as will be evident from the following 
ata :— 
Value of total 
merchandise imports. £ 
Vid British ports .. .. 13,737,563 13,657,817 
Vid Portuguese ports 1,928,563 2,354,778 

The value of the direct imports into the Transvaal from 
oversea amounted during the first half of the present year to 
£4,347,763, of which total it is estimated that stores to the 
value of £1,536,485 could be produced in the Transvaal. 
During this period the Transvaal exported to the total value 
of £12,747,030, of which produce to the value of £258,277 
was sent to the other South African Colonies, the remainder, 
consisting in value chiefly of gold bullion, beirg oversea 
exports. The general inference to be drawn from these trade 
statistics is that there has been a gradual improvement in 
business, but this has taken place along a line not exactly 
favourable to closer union between this Colony and the rest 
of the British Empire. 


Jan.—June, 1905. Jan.—June, 1906. 
E £& 








THE MINERS AND THE COAL TAX. 


Tue repeal of the shilling duty on exported coal, due in 
November next, is at present exciting keen interest in mining 
circles. The coalowners sought the abolition of the duty on 
the ground that it operated in restriction of trade in certain 
foreign markets. The Miners’ Association joined with them 
in the successful agitation for the duty being removed. And 
now that the removalis so near, the miners are claiming what 
is called ‘‘a full share of the benefit accruing from the 
abolition.’ A conference of representatives of the miners of 
the United Kingdom has been held this week at York to con- 
sider the best means for securing that object. The attend- 
ance was just under one hundred, and the confer- 
ence is stated to have been of a thoroughly representative 
character. Mr. Enoch Edwards presided, and at the con- 
clusion of the deliberations, which lasted for about three 
hours, the result was communicated to the Press as follows :— 
‘* The following resolution was submitted on behalf of the 
Business Committee by Mr. Albert Stanley, Cannock Chase, 
Secretary of the Committee, and its adoption was moved by 
Mr. Fred Hall, and seconded by Mr. William Straker, 
being carried unanimously :—‘ That this conference is con- 
vinced that the repeal of the coal tax will entitle the miners 
of the country to an advance in wages. It therefore urges 
each district through its Conciliation Board or otherwise to 
press for the full benefit accruing from the abolition of the 
tax. Itfurther urges that joint meetings of coalowners and 
workmen be held at the earliest possible date to take the 
matter into consideration.’’’ A resolution was afterwards 
passed giving authority to the president and the secretary— 
Mr. Thomas Ashton, of Manchester—to call a further con- 
ference, when the result of these joint meetings has been 
ascertained, 








LAUNCHES AND TRIAL TRIPS. 


SANDON HALL, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Ellerman Lines, 
Limited ; dimensions, 412ft., 50ft. 24in. by 32ft. 3in.; to carry 
8300 tons dead-weight ; engines, triple-expansion, 244in., 42in., 
71}in. by 48in.; constructed by Wallsend Slipway and Engineering 
Company ; launch, September 5th. . 

ANTIGONE, steel screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of Egypt and Levant Steamship Company, 
Limited ; dimensions, 316ft., 44ft. by 22ft. 6in.; engines, triple- 
expansion, 22in., 36in., 59in. by 39in., pressure 180 Ib.; constructed 
by North-Eastern Marine Engineering Company; a speed of 
12 knots over a 174-mile course was maintained ; trial trip, Sep- 
tember 5th. 

ROHILLA, twin-screw passenger steamer ; built by Messrs. Har- 
land and Wolff ; to the order of British India Steam Navigation 
Company, Limited ; dimensions, 460ft., 56ft., and 7000 tons gross ; 
launch, otentir 6th. 

LADY FURNESS, raised quarter-deck cargo steamer; built by 
Blyth Shipbuilding Company, Limited; to the order of Sir 
Christopher Furness ; dimensions, 235ft., 34ft. 6in. by 17ft. 3}in.; 
engines, triple-expansion, 19in., 3lin., 5lin. by 36in.; constructed 
by North-Eastern Marine Engineering Company; launch, Sep- 
tember 6th. 

KING GEORGE, steel screw steamer; built by R. Craggs and 
Sons, Limited; to the order of the Glasgow King Shipping 
Company, Limited ; engines, triple-expansion, 25in., 4lin., 67in. by 
5in., pressure 180 lb.; constructed by Blair and Co., Limited ; a 
speed of 12 knots was registered in full ballast condition ; trial 
trip, September 6th. 

Ripon, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Dock Company ; to the order of the Furness Line 7 
sions, 336ft., 47ft. by 24ft. 10in.; engines, triple-expansion, 24in., 
38in., 64in. by 42in., pressure 160 lb.; constructed by Richardsons, 
Westgarth and Co,, Limited; a speed of 12 knots was attained ; 
trial trip, September 7th. 

ALEXANDRA, steel screw steamer ; built by William Gray and 
Co., Limited ; to the order of Messrs. C. Nielsen and Sons, West 
Hartlepool ; dimensions, 342ft., 46ft. by 24ft. 4in.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in., pressure 160 Ib.; con- 
structed by builders; the mean speed was 10 knots; trial trip, 
September 8th. 








SECOND-HAND TooLs.—Many of our readers will be interested 
to see the prices which were obtained at the auction of the 
oe of Graham, Morton, Limited, held by Messrs. Geo. 

inker and Son, of Huddersfield, last week. ultiple drilling 
machines, £69 to £72; pillar drilling machines, £5 to £30; 
slide surface and screw-cutting gap lathes, £31 to £90 ; automatic 
screwing machine, £294; pipe screwing machine, £27; Niles 
boring and turning mill, £280 | horizontal milling machines, £140 
and £150; horizontal boring mill, £117 10s.; radial armed pillar 
drilling machines, £36 to £52 10s.; shaping machines, £19 and 
£84; planing machine, £60 ; punching, shearing, and angle iron 
cutting machines, £77 to £310 ; cold sawing frame, £39 to £75 ; 
plate shearing machine, £110; plate flattening machine, £135 ; 
plate bending rolls, £40 and £105; 20ft. plate edge planing 
machine, £180 ; angle iron bending machine, £125, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Pig Iron. 


Wiru regard to pig iron, the improved conditions recently 
noticeable continue and are emphatic concerning Northampton 
pigs, which are stated to have commanded, in some instances, as 
much as 52s, 6d, Smelters who are pursuing these tactics have 
very little iron left uncovered by current contracts, and for any 
additional sales they are holding out for extreme prices. For the 
future, the belief is that there is a good time ahead, based largely 
on the quantity of iron which is going to Germany. With such 
expectations quotations are steadily upheld, although for the 
present anything above 52s. 6d. for Northamptonshire forge is only 
nominal, Other quotations for pig iron are as follows :—Stafford- 
shire forge pig iron: Cinder, 50s.; part-mine, 54s, to 55s.; all-mine, 
60s.; best A deg 80s. to 85s.; cold blast, 110s.; Derbyshire, 54s, 
to 55s.; North Staffordshire, best qualities, 60s. to 623. 6d.; 
medium, 54s. 6d. to 55s. 6d. Germany is still buying ——— 
ton and Lincolnshire iron, and from present appearances is likely 
to continue to buy. 


Raw Iron Outputs. 

Most satisfactory are the returns relating to the increased 
output of pig iron at the Midland and Staffordshire furnaces. 
The make of South Staffordshire for the half-year ended June last 
is officially returned at 229,000 tons, against 210,000 in the 
first half of last year. In North Staffordshire the make 
was 137,000 tons, against less than 108,000 twelve months 
back. North Wales and Shropshire combined figure for 74,800 
tons, against 64,000 tons for the first half of 1905. The returns 
respecting the Midland centres of production are as here :—Lin- 
colnshire, 209,000 tons, compared with 179,000 tons in the first 
six months of last year ; Derbyshire, 195,500 tons, against 173,600 
tons last year; and Northamptonshire, 136,000 tons, compared 
with only 125,000 tons to June, 1905. Notts and Leicestershire 
(combined) are the only district that show a decline. Their make 
was 153,000 tons to June, 1906, compared with 160,000 tons a 

ear ago. With this exception, the returns are such as to incite the 

ighest gratification, while for the second half of this year, when 
completed, the returns are certain to come out yet more satisfac- 
torily—indeed, probably remarkable. 


Manufactured Iron. 

With reference to manufactured iron, the recent level in 
most departments is well maintained, marked bars being quoted 
£8 10s.; Earl of Dudley’s brand, £9 2s. 6d.; second grade, £7 10s. ; 
unmarked bars, £8 7s. 6d. to £8 12s. 6d. ; North Staffordshire 
crown bars, £7 5s.; sheets, singles, £7 17s. 6d. to £8 ; doubles, 
£8 to £8 2s. 6d.; trebles, £8 12s. 6d. to £8 lds. ; galvanised 
corrugated sheets, f.o.b. Liverpool, £12 10s. to £12 15s, Other 
manufactured iron quotations are as follows: Hoop iron, £7 15s. ; 
gas strip, £6 17s. 6d. to £7; slit nail-rods, £7 10s.; rivet iron, 
£7 5s. The manufactured ironmasters welcome the lessened heat 
conditions, as enabling them to resume full output at the mills. 
Bar makers are not meeting with sufficient forward demand to 
render the outlook entirely devoid of anxiety. 


The Steel Trade. 

The official advance of 5s. per ton declared last week on 
Birmingham Exchange in thin steel strip is confirmed, making the 
basis £7 15s. For the rest of the sections recent conditions are 
maintained. Siemens steel sheet bars and billets are dearer as the 
result of the new South Wales combination. One immediate effect 
of the combine is the increase in the quotation for sheet bars to 
£5 7s, 6d., which a few weeks ago could be got for £5 2s. 64.. 


Puddled Bars. 

One effect in the advances in prices of pig iron has been 
to put a premium on puddled iron. There is not much of this to 
be had, the make being a very limited quantity since raw steel so 
largely entered the market as a material. Such lots as are sell- 
ing, however, are changing hands at about £4 10s. to £4 12s, 6d. 
per ton, the same material being available a month ago at 
£4 2s, 6d. and £4 5s, per ton. 


Wrought Iron Tube Prices. 

The All England and Scotch Wrought Iron Tube Associa- 
tion, which was reorganised last May after a period of severe and 
prolonged internal competition, has now deciared an advance in 
prices—the first since the resuscitation. It is announced in the 
shape of a reduction in the gross trade discounts off gas, water, 
and steam tubes of 2} per cent. This is equal to a rise on the net 
of some 74 per cent. to 84 per cent., and the increase applies to 
all the descriptions manufactured. Fittings are excluded from 
the advance, no change being made in these. All the leading 
Scotch and English houses participate in the advance, and the 
step is a most agreeable one, as putting an end to previous trade 
disruption. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, September 12th, 


Pig Iron Quieter. 

THERE has come about @ lull in the demand for pig iron. 
This remark applies only locally, although we are informed that a 
considerable demand is observable on shipping account in other 
centres. While this is the case for the East Coast, there has been 
a decrease on the West Coast account by several thousand tons. 
There are not a few frequenters of Change who do not hesitate to 
say that the present advance is not justified, but, on the other 
hand, makers are not offering to any great extent, and we can hear 
of no very great change in either English or Scotch makes. In 
warrants also there has been no great movement, and forge iron 
shows little change. 


Finished Iron. 
Demand remains steady. 


Steel. 
In steel and steel products there continues fair movement. 
This applies to plates, bars and billets, the last named being 
exceedingly firm. : 


Copper. 
Manufactured copper continues on the up grade, 
influenced by the advance from time to time in the raw material. 
Tubes are also very firm in consequence. 


Quotations. 

Lancashire, No. 8 foundry, 61s. 6d. to 62s,; Lincolnshire, 
58s. to 58s. 6d.; Derbyshire, 59s. to 60s.; Staffordshire, 58s. ; 
Middlesbrough, open brands, 64s. 10d. Scotch: Gartsherrie, 66s. ; 
Glengarnock, 63s. 3d. to 63s. 6d.; Eglinton, 62s. 9d. to 63s.; 
Dalmellington, 62s, 9d. to 63s. East Coast hematite, 67s., f.o.t.; 
West Coast ditto, 68s. 6d., f.o.t. Scotch, delivered Heysham : 
Gartsherrie, 63s. 9d.; Glengarnozk, 59s. 9d. to 61s. 3d.; Eglinton, 
60s. 9d. to 61s.; Dalmellington, 603. 6d. to 60s. 9d. Delivered 
Preston: Gartsherrie, 65s.; Glengarnock, 62s. to 62s, 6d.; 
Eglinton, 61s. 9d. to 62s.; Dalmelli mn, 61s, 9d. to 62s, 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. 





to £8 12s, 6d. Steel: Bars, £7 5s.; hoops, £7 15s.; boiler plates— 


ae ce 
official—£8 12s. 6d.; plates for tank, girder, and bridge work 
£7 7s. 6d.; English billets, £5 10s. to £5 15s.; sheets, £8 17s, 6q’ 
nes: Sheets, £99 per ton; seamless copper tubes, 114d re 
119d.; phe 


seamless brass tubes, 94d.; brazed ditto, 109d.; rolled 
brass, 84d.; brass wire, 84d. to 8}d.; brass sheets, oa, per Ib 
Sheet lead has risen 10s. per ton and is now £21 10s. per ton, — 


The Wages Question. 
We have not heard of any further development, and pre- 
sume the application for an advance will come before the confer. 
ence of employers’ and the men’s representatives in due course, 


Lancashire Coal Trade. : 

With the exception of slack, trade all round is very dul] 
For slack prices are well maintained, but there is a continued 
weakness in house coal, as also on shipping account. Quotations 
are :—Best house coal, 13s. to 14s.; medium, 12s, to 12s, 6q.- 
common, 9s, to 10s.; steam and forge coal, best, 8s, 8d. to s, 3d. 
best engine fuel, 8s. 2d. to 8s, 1ld.; best slack, 7s. to 7s, 6d: 
medium, 6s, 5d. to 7s. 2d.; common, 5s. 5d. to 63. 2d. at the pit, 
Screened coal, 10s. to 10s. 3d.; unscreened, 9s. 6d. to 9s, $d, 
delivered Manchester Ship Canal. . 


BARROW-IN- FURNESS, Thursday, 
Hematites. 

The demand for hematite iron is well maintained, and 
there has been ye ong deal of buying during the week. Makers 
are very firm in their transactions ; indeed, many of them are so 
fully sold forward that they are not in a position to sell any metal 
for prompt delivery at present. The need has suggested itself 
for an increased make of iron, and the prospect is that it will be 
impossible to put many additional furnaces in blast, as most of the 
smelting companies are utilising all their powers of production at 
present. Stocks of warrant iron have been reduced during the 
week by 500 tons, and they now stand at 70,006 tons. Makers 
hold practically very small stocks of iron. Prices are steady at 
last week’s rates for mixed Bessemer numbers net f.o.b. Warrant 
iron is at 67s. 14d. net cash sellers, 66s, 9d. buyers ; but trans. 
actions are not numerous, as holders are very firm. A poor trade 
is being done in forge and foundry iron, but a good business js 
reported in ferro-manganese, spiegeleisen, and charcoal iron, 
Indeed, another charcoal iron furnace would be lighted if it were 
possible to find fuel to keep two furnaces in operation. Some large 
transactions in scrap iron are reported. Several old warships are 
being broken up at Morecambe and at Preston, and the paddle 
steamer Ben-my-Chree, of the Isle of Man Steam Packet Com- 
pany’s service, has been sold for breaking upat Morecambe. Iron 
ore is in very steady demand, and business is being done at Lis. 6d, 
to 17s. 6d. per ton net at mines, while Spanish ores are at 19s. 6d, 
per ton delivered at West Coast ports. 


Steel. 

The demand for steel shows an improvement this week, 
but it is questionable whether many orders will be given out for 
heavy and light rails now that prices have advanced. ‘he 
quotation this week ranges from £6 5s. to £6 7s. 6d. net f.o.b. for 
heavy rails. The mills are at work this week, after being idle for 
a week, but the number of orders held is not large, and does not 
promise regularity of work. The trade doing in shipbuilding 
descriptions of steel is better than it has been of late, but unless 
the expected orders from Barrow builders are placed soon, there 
is reason to believe that the mills will not be employed on full 
time. There are, however, prospects of business from Belfast, 
Liverpool, and other places. Ship plates are at £7 7s. 6d. per ton, 
Merchant steel quiet. Steel foundries short of orders. 


Shipbuilding and Engineering. 
The Peruvian cruiser Almirante Grau is now ready for her 
speed trials, and leaves Barrow with that object on Saturday. A 
sister ship for the Peruvian Government will be launched at 
Barrow on the 24th inst. No new shipbuilding orders are noted, 
but efforts are being made to secure new business, 


Shipping and Coal. 

The shipping trade shows an improvement of 3782 tons 
over and above the 13,542 tons exported in the corresponding week 
of last year. The aggregate shipments this year have reached 
573,558 tons, being a decrease of 5959 tons in the corresponding 
period of last year. Coal and coke firm, at steady prices, and 
in full delivery. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook in House Coal. 


VALUES are advancing in the Sheffield house cual trade, 

Four collieries have already issued new price lists, showing 
increases varying from 6d. to 1s. per ton. On October Ist it is 
expected that the upward movement will be general, and the con- 
ditions point to the higher quotations being easily maintained. 
This week the majority of South Yorkshire pits have been standing 
through Doncaster Races, which the miners attend in great num- 
bers. To provide for Doncaster week there was a largely increased 
output up to last Saturday. The weather has taken a sharper 
turn, and householders are moving to get in their winter supplies. 
Current rates are about as follows :—Silkstone coal, in superior 
qualities, 10s. 6d. per ton ; secondary sorts, from 9s. 3d. to 9s. 6d. 
per ton; Barnsley house, 8s. 9d. to ¥s.; secondary kinds, from 7s. ° 
to 7s. 6d. per ton. These quotations are in some instances 
exceeded, and will certainly not outlast the present month. 


Steam and other Coal. 

For steam coal the demand continues very great, the require- 
ments for export, as well as for home purposes, being fully main- 
tained. Best samples are most in request. The lull on railway 
account for locomotive fuel was exceptionally heavy last week. 
Supplies obtained in the open market fetched 8s, 9d. per 
ton, being 3d. per ton above current contract rate. In 
coking slack and smudge the output, large as it is, does not meet 
market needs, owing to the excessive quantities taken by the new 
patent coke ovens. There is a ready sale for good samples at 
4s, 3d. to 4s, 6d per ton. Ordinary fuel, for Yorkshire and Lanca- 
shire textile districts, makes up to 3s, 9d. per ton at the pits. 
Coke is also firm, good tonnages being forwarded to North Lincoln- 
shire, Derbyshire, Leicestershire, and other iron-smelting localities. 
Good ordinary smelting coke is at’10s. 9d. to 11s, per ton, washed 
samples fetching about 1s, per ton more. 


Yorkshire Coal Trade with Hull. 


For the month of August a largely increased business is 
reported in all departments. e weight taken to Hull reached a 
total of 393,208 tons—an increase of 78,920 tons in August of last 
year. This is the nearest to the ‘‘ record ” month—August of 1900 
—when the weight was 438,240 tons, For the eight months, the 
present year is an easy first, with 3,153,424 tons, as compared 
with 2, 406,080 tons in 1905, and 2,725,360 tons in 1900. The 
exports during August amounted to 254,739 tons, against 212,073 
tons in August of 1905; for the eight months, the exports have 
amounted to 1,586,610 tons, as compared with 1,046,862 tons in 
the corresponding period of last year. North Russia, with 97,604 
tons, has been the banger customer during the month, Sweden coming 
next with 41,305 tons. In the corresponding month of last year, 
North Russia took 86,954 tons, and Sweden 33,397 tons. For the 
eight months North Russia took 355,730 tons, compared with 











220,728 tons in the similar period of 1905, and Sweden 260,869 
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tons, compared with 208,110 tons. There was also a considerable 
increase in the coastwise traffic, which amounted to 79,876 tons, 
London taking 60,817 tons, which figures are almost thrice what 
wore reported for 1905. 


Iron and Steel. 

The strong tone formerly reported in the iron and steel 
trades ix still apparent, though quotations have not appreciably 
moved, except in hematites, which are now as follows :—West 
Coast, 77s. 6d. per ton; East Coast, 73s. 6d. per ton, both less 
2} per cent., delivered in Sheffield and Rotherham. Lincolnshire, 
No. 3 foundry, 55s. ton; No. 4 foundry, 53s. per ton; No. 4 
forge, 2s. per ton; No. 5 mottled, white, and basic, 56s. per ton. 
There has been no great buying of late, though inquiries are being 
freely made with a view to the future. The various iron and steel 
works continue to be satisfactorily employed, and orders are being 
steadily received, both on home and foreign account. 


The Heavy Industries. 

There is nothing fresh to report in regard to armour- 
plates, in which the work now being done is largely in the finishing 
stages. Nothing has yet been heard of tenders on account of the 
new Admiralty programme, The most itaportant item in military 
material is the order received by Messrs. Thomas Firth and Sons, 
Norfolk Works, for the Italian navy, The order, which is stated 
to be worth considerably over £100,000, is for the latest type of 
armour - piercing projectiles, varying from 8in. to 13hin. in 
diameter, and they are to be furnished with caps. A condition of 
the order is that at least two-thirds of the work must be carried 
out in Italy. As the time—work has to be begun in Italy—would 
not permit of the erection of special works and equipment with the 
requisite machinery, arrangements have been made with Sir W. G. 
Armstrong, Whitworth and Co., Limited, for the work io be 
carried out at their establishment at Pozzuoli. A good business is 
being done in steel castings for engineers, shipbuilders, and 
others, and there is a fair demand for forgings, &c., for the ship- 
building yards. The extension of existing homeworks is also 
bringing excellent work for the engineering houses. Railway 
material is now being more freely ordered for British railways, 
but the most of the larger orders are for more distant markets, 
The Hull and Barnsley Railway Company has recently placed 
with local firms considerable orders for rolling stock, including 
tea eight-wheeled coupled goods locomotives of greatly increased 
hauling capacity, as well as ten 20-ton goods brake vans. The 
same company has placed with a Scotch firm a contract for 
twelve bogie brake carriages, 50ft. in length. 


Foreign Trade in Cutlery. 

Although the activity in the heavy industries has not yet 
extended to the lighter crafts, there is evidence of improvement 
both in the home and foreign markets. Travellers give better 
accounts of business in various markets of the country, and the 
exports are still moving up. During August the value of cutlery 
exported was £58,939, compared with £55,851 for August of last 
year ; for the eight completed months £455,304, compared with 
£427,809 for the corresponding period of last year. he increas- 
ing markets for the eight months are Russia, Sweden, Belgium, 
France, Spain and Canaries, United States of America, Chili, 
Brazil, Argentine Republic, British South Africa, Australia, New 
Zealand, and Canada, Decreases are exhibited by Norway, Ger- 
many, Netherlands, Cuba, and British East Indies, ‘ 





The Staveley Company. 


The annual meeting of the shareholders of the Staveley 
Coal and Iron Company, Limited, was held at Sheffield on the 
10th inst. The chairman, Mr. Charles Markham, in moving the 
adoption of the report, said that their stock in hand was some- 
what less, owing to the very large deliveries of Derwent Valley 
water pipes during the year. Regarding the new furnaces, work 
was proceeding very rapidly, and he hoped that when they met 
another year he would be able to inform them that both furnaces 
and coke ovens were in operation. They had not got on so fast at 
Brodsworth as expected, but one shaft had been sunk 90ft., and 
the other 183ft. The chairman also stated that as regards the 
current year they were very busy in all departments. The adop- 
tion of the report, which recommended a final dividend, making 
15 per cent. for the year on the various classes of ordinary shares, 
was seconded by Mr. Harry Westlake, managing director, and 
unanimously carried. 


Consulate News. 

By a decree dated July 12th, 1906, the Peruvian Govern- 
ment have extended the jurisdiction of their Consul at Shettield, 
Mr. W. T. Wheatley, over the whole of Yorkshire and Lincolnshire. 
Mr. Alf. P. Hill, Imperial Russian Vice-Consul in Sheffield, has 
received a communication informing him that the borough of 
Rotherham and surrounding district has been included in the Vice- 
Consular area, as well as the small places in the outlying districts 
of Sheffield. Mr. A. P. Pehrson, chairman and managing director 
of Dunford and Elliott, Sheffield, Limited, has been appointed 
General Consul in Sweden for Norway. 








NORTH OF ENGLAND. 
(From our own Corresvondent.) 


The Gereral Trade Situation. 


: IN all respects the position and prospects of the iron and 
allied trades may be accounted satisfactory, increased business 
being done in most branches ; in fact, it may be generally reported 
as animated, and the tendency of prices is upward. Both sellers 
and buyers take very sanguine views of the prospects of trade for 
next year, and believe that the state of business will be quite as 
good as it is this year. The active condition of business at present 
is indicated by the Board of Trade returns issued this week. These 
have had an excellent influence on the market, and done much to 
increase the confidence both of makers and consumers. Exports 
from this district are likewise very encouraging ; in fact, the iron- 
masters find considerable difficulty in satisfying the demands made 
upon them. This year up to the end of August the makers of the 
Cleveland district were called upon to ship to oversea destinations 
608,332 tons of pig iron, which was three-fifths of all the pig iron 
shipped oversea from the United Kingdom, that being 1,020,418 
tons in the eight months. Lately consumers have been much 
more ready to do business than the producers; they are both 
expecting higher prices. Some of the buyers are endeavouring to 
purchase for next year's delivery. Another circumstance which 
has strengthened the market this week is the more favourable 
intelligence about the finished iron and steel industries. The 
absence of fresh orders in them was for some time the weak point 
in the situation ; but a change has come about in that respect, for 
consumers are ordering more freely than at any time since the 
carly part of the year, and higher prices are talked about. 


Cleveland Pig Iron. 


Buying is brisk, and makers are very well situated—so 
well that they can afford to disregard the smail fluctuations that 
are reported in Cleveland warrants, The rates obtained for Cleve- 
land pig iron are ‘higher thar any that have been ruling since 
1900, and everything is in favour of their going higher still. 
Makers would be glad further to increase the production of Cleve- 
land pig iron, but they are restrained by the short supplies of iron- 
stone, and some of the makers of Cleveland pig iron are driven to 
import ore. The demand for pig iron has somewhat slackened 
from Belgium, but is as brisk as ever from Germany, notwith- 
standing the higher prices. Nothing is done with America just 
now, but advices from the States remark that: ‘at present 











orices No. 3 Middlesbrough iron is capable of importation into 

oston.” It would cost over 77s, per ton delivered there, or 60s. 
if the duty were remitted, which is over what is quoted for American 
iron, Cleveland warrants have this week been fluctuating in the 
neighbourhood of 54s, 6d. cash per ton, and a good deal of specula- 
tive business has been done in them. Yesterday 54s, 9d. was paid, 
and 54s. 10d. cash asked. No. 3 Cleveland G.M.B. pig iron has 
risen to 55s, per ton, and no sellers would now take less for early 
f.o.b. deliveries, especially as they expect to secure more as the 
month progresses. No, 4 foundry is up to 54s.; and No. 4 forge 
to 53s.; while No. 1 realises 50s. 6d. The lower qualities are 
almost unobtainable, as stock is exhausted, and little is produced, 
a state of affairs which is advantageous to the ironmasters, for the 
production of mottled and white iron is an indication that their 
furnaces are not working well. The iron costs as much as No, 3, 
but realises 2s, 6d. or 3s, per ton less. 


Hematite Iron. 


There is undoubtedly a substantial improvement in the 
situation, for makers have been able to put up prices another 6d., 
whereas the rise this week in Cleveland pig is 3d. But hematite 
producers say they really are not better off than they were, because 
for each advance that they make the ore and coke goes up in an 
even greater measure. The prospects of increased demand are 
good, because improvement is reported in most branches which are 
consumers of hematite iron. The position is less complicated, as 
the difficulties at Bilbao are over. Nevertheless, merchants con- 
tinue to quote 20s. 6d. ¢.i.f, Tees and over for Rubio ore. After 
all, hematite makers in this district have not been seriously incon- 
venienced by the troubles in the north of Spain, as they had good 
stocks of ore on which to draw. Mixed numbers East Coast hema- 
tite pig iron have been advanced to 67s. 6d. per ton, and No, 1 
is at 68s. ; they are thus nearing the best prices of last year. 


Pig Iron Stocks. 

Connal’s stock of Cleveland pig iron continues to decrease, 
though only slowly, as the producers now make nearly enough 
iron to satisfy the consumers. The fact that there are still over 
600,000 tons in the public warrant stores serves to steady the 
upward movement in pig iron. ‘T'he quantity held by Connal’s on 
12th was 606,374 tons, a decrease this month of 6241 tons. The 
stock consisted of 583,111 tons of No. 3, and 23,263 tons of other 
iron deliverable as standard. No Cleveland forge iron and no 
hematite are now held by Connal’s. Makers hold very little 
iron of any kind, all they are producing going at once into 
consumption, 


Pig Iron Exports. 

As expected, the shipments of pig iron from the Cleveland 
district this month are good, much above the September average ; 
in fact, this is the busiest September that has ever been known, 
especially on oversea account, these latter being about double 
those of the corresponding month last year. The total ship- 
ments have been 45,313 tons, as compared with 47,824 tons last 
month ; 36,705 tons in September, 1905; 34,949 tons in Sep- 
tember, 1904 ; and 37,325 tons in September, 1903, all to 12th. 


Manufactured Iron and Steel. 

In most branches the demand is reported to be brisker 
than it has been tor months, and consumers are waking up to the 
necessity for buying without delay, as the tendency of prices is 
upward, and manufacturers are in too good a position to make con- 
cessions. It is currently believed that within the next week or two 
the prices of plates and angles will be advanced by the respective 
syndicates, especially as trade with consumers has substantially 
improved, and, moreover, the cost of production has increased, 
owing to the higher prices for hematite pig iron and fuel. This 
last alone would preclude any reductions in the prices of the finished 
material. Steel ship plates are at £7; steel builer plates at £8 ; 
iron ship plates, £7 5s.; packing iron, £6; steel ship angles, 
£6 12s, 6d.; iron ship rivets, £7 17s. 6d., all less 24 per cent. f.o.t. 
The Cargo Fleet Iron Company is producing regularly at its 
new mills angles and sections from Cleveland steel, and it is 
reported that it will shortly go in for the manufacture of steel 
rails. The steel rail trade is more active at present than has been 
known for several years ; in fact, the mills are very busy. The 
price of heavy steel rails is firm at £6 7s, 6d. net f.o.b., and in 
some cases more has been secured. A good business in fish-plates 
has likewise been done lately atabout £8 5s. per ton netf.o.b. But 
the demand for both cast iron chairs and steel sleepers is disappoint- 
ing. Galvanised sheets are kept at £12 15s. per ton, 24 gauge, in 
bundles f.o.t., and less 4 percent. Iron bars are at £7 5s.; and 
steel bars at £7, less 24 per cent., and the demand is mainly for 
the former. Palmer’s Shipbuilding and Iron Company announced 
that, consequent on the decision of the directors to adopt the 
Talbot process, an entire reconstruction of the melting shop is in 
progress, and other extensive improvements are being made, which 
will largely increase the production of steel, as well as lessen the 
cost of manufacture. The company intends to undertake the con- 
struction of turbine machinery of high power. 


Shipbuilding. 

Builders speak more hopefully anent their prospects, and 
certainly there has been more disposition during the last fortnight 
to give out orders ; in fact, some fair contracts for new steamers 
have been secured. Among the most recent have been orders 
for three steamers to be built at the meyer, OF one by Messrs. 
Furness, Withy and Co., and the other two by Irvine's Shipbuild- 
ing Company, the first for Huddart, Parker and Co., of Melbourne, 
and the other two for the Hessler Shipping Company, West 
Hartlepool. All three vessels will be engined by Messrs. Richard 
sons, Westgarth and Co., Limited, West Hartlepool. 


Coal and Coke. 


Great improvement is apparent in all branches of the coal 
and coke trades, except the steam coal department. It is all the 
collieries can do to satisfy the demand for gas coals, which certainly 
was never so good, and consumers now find they have to pay 11s. 
per ton for next year’s f.o.b. delivery. An order for 10,000 tons for 
November-December delivery has been placed at lls. f.o.b. 
Coking coal continues in better demand than supply, and especially 
is the inquiry good from the Continent. The high price which can 
be obtained for export raises the rate for coal for home consump- 
tion, 10s. 6d. to lls. having to be paid. There is not enough 
coking coal left to produce all the coke that is required at home, 
and thus the price has gone up until 18s. 3d. per ton must now be 
given for early deliveries of medium coke at the Middlesbrough 
furnaces, and coking coal ranges from 10s. 6d. to 1ls. per ton. The 
rapid rise in coke and ore rather embarrasses the ironmasters, who 
have not been able to advance their quotations so rapidly. The 
situation is thus quite in contrast to that ruling in the early 
summer when too much coke was being produced and prices were 
weak in consequence, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THERE has been a somewhat firmer tone in most of our 
markets since last report. Advices from abroad are remarkably 
favourable. Not only are our usual foreign competitors full of 
orders at home, but some of the most formidable of them are 
endeavouring to purchase both raw and manufactured goods in our 
market. The home trade is in a fairly satisfactory condition. 
New orders are being received in different branches, and the 
prospects, on the whole, look rather better than they did a few 
weeks ago, 





Pig Iron Warrants. 

There have been fluctuations in the warrant market due 
to the operations of speculators, but the market has shown con- 
siderakle buoyancy, recovering after every set-back in prices. 
Business has been doing in Cleveland warrants from 54s. 44d. to 
54s. 9d. cash, and 54s, 3d. to 54s. 11d. one month. Scotch warrants 
are quoted 59s. 6d. and standard foundry pig iron 54s, 3d. per ton. 


Production and Shipments of Pig Iron. 

The output of pig iron is well maintained, there being 89 
furnaces in blast in Scotland compared with 85 at this time last 
ear. Of the total, 43 are making hematite, 40 ordinary, and 6 
ic iron. The British Iron Trade Association set down the 
Scottish output of pig iron for the first half of the year at 690,800 
tons, or 20,400 tons more than in the corresponding period 
of last year. The increase over the first half of 1904 is up- 
wards of 70,000 tons. From the circumstances of the trade, there 
seems no reason to doubt that these figures are moderately stated. 
The current production is, it is believed, going all into use, and the 
prospects are favourable. Inquiries are being received for iron to 
be delivered in the early part of next year, but in the meantime 
merchants are not inclined, to accept much responsibility of this 
description, owing to the uncertainty felt as to the course of 
business in the meartime. The current shipments of Scotch pig 
iron are smaller than usual, those of the past week amounting to 
3312 tons, compared with 5245 in the same week of last year. 
There was despatched to Canada 820 tons, United States 200, 
Australia 230, South America 200, Germany 205, Italy 150, 
India 30, France 10, Holland 30, Belgium 20, China and Japan 514, 
other countries 322, the coastwise shipments being 581 tons, 
against 2580 in the corresponding week. Thearrivals of Cleveland 
pig iron at Grangemouth were 10,382 tons, being 1892 more than in 

the corresponding week of last year. 


Prices of Scotch Pig Iron. 

The prices of Scotch makers’ iron have been firm. 
G.M.B., No. 1, is quoted at Glasgow 62s., No. 3, 60s.; Monkland, 
No. 1, 62s. 6d., No. 3, 60s. 6d.; Carnbroe, No. 1, 63s. 6d., No. 3, 
6ls.; Clyde, No. 1, 66s. 6d., No. 3, 61s. 6d.; Gartsherrie and 
Calder, Nos. 1, 67s., Nos. 3, 62s.; Langloan, No. 1, 69s., No. 3, 65s.; 
Summerlee, No. 1, 70s., No. 3, 65s.; Coltness, No. 1, 75s., No. 3, 
63s.; Glengarnock, at Ardrossan, No. 1, 67s. 6d., No. 3, 62s.; 
Eglinton, at Ardrossan or Troon, No. 1, 62s., No. 3, 59s. 6d.; 
Dalmellington, at Ayr, No. 1, 64s, 6d., No. 3, 59s. 6d.; Shotts at 
Leith, No. 1, 67s., No. 3, 62s.; Carron, at Grangemouth, No. 1, 
68s, 6d.; No. 3, 63s. 6d. per ton. 


The Hematite Trade. 

There have been inquiries in the market during the lastfew 
days for hematite pig iron for shipment abroad, but it does not 
appear that any business of importance has been done. Fears of a 
scarcity of ore and of possible higher prices of pigs deter merchants 
from undertaking this business. Cumberland warrants are at 
66s. 6d. to 66s. 9d., and merchants quote Scotch hematite 70s. 6d. 
per ton for delivery at the West of Scotland steel works. The 
annual report of the Clyde Trust shows that in the past twelve 
months the imports of iron ore into the harbour of Glasgow 
amounted to 1,188,276 tons, showing an increase of 73,707 tons 
over the quantity received in the preceding twelve months. 


Finished Iron. 

Reports on ‘Change regarding the condition of the 
malleable iron trade are favourable. The demand has been 
gradually improving, and for export some makers are stated to 
have raised their quotations 2s. 6d. per ton. There is an impres- 
sion that, owing to the increased cost of raw material and fuel, it 
may soon be found necessary to make a general advance in prices. 


The Steel Trade. 

At a meeting of the Scotch stzel makers this week the 
question of prices was discussed, and a proposal was made that the 
minimum figures be advanced. It was, however, agreed to defer 
the matter in the meaiitime. A good business is reported to have 
been done in the last few days both for home consumption and 
export. Ship angles are quoted £7 ; plates, £7 7s. 6d. ; and boiler 
plates, £7 l/s. 6d. per ton, subject to the usual 5 per cent. 
discount. 


The Tube Trade. 

The tube makers are reported to have at length concluded 
an agreement for putting an end to the extreme competition that 
has so long existed in their business. About eighteen months have 
elapsed-since the agreement between the makers was allowed to 
lapse, and it is stated that in the interval prices have touched the 
lowest point on record, makers having lost, it is said, not less than 
30s. per ton on a very large turnover of material. The immediate 
increase in price is not very large, discounts being reduced 24 per 
cent., but the makers will rigidly adhere to their terms. All the 
makers in the United Kingdom, with the exception of one Scottish 
firm, are reported to have joined the combination, and it is alleged 
that American producers will also respect the agreement. 


The Engineering Trades. 

Some important additions to the existing contracts in the 
engineering works are reported, including orders for locomotive 
engines, tenders, and other railway plant. Proportions of the 
work received are for India and South America. Rumours are 
current that marine engineers have also received some important 
additions to their contracts, 


The Coal Trade. 

There is an improved feeling in the coal trade generally, 
business having a better tendency in all departments. The 
demand for household coal is decidedly more active, and prices are 
steady. Splint coal has been much in request, and the price has 
been raised 3d. per ton. There is also a good business in steam 
and ell coal. Main coal is quoted at Glasgow Harbour 8s. to 
8s. 3d.; steam, 8s. 9d. to 9s.; splint, 9s. to 9s. 3d.; and ell 8s. 9d, 
to 9s. 6d. per ton. The shipping trade has been active. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 

OnE of the prominent incidents of coal business of late in 
Cardiff has been the placing of a large portion of the requirements 
of the Cie. Générale Transatlantique for 350,000 tons. Of this the 
Ocean Company has secured 100,000 tons, the Cambrian 50,000, 
Davis Ferndale 50,000, Penrhiwkiber 30,000. The price appears 
to have been 15s. 3d. less 3d. and 24d. This price is about 2s. 3d. 
moze than was paid for contracts now running, but it must be 
borne in mind that the buyers will be exempt from the coal tax of 
ls. per ton. This must be taken into consideration. The new 
contract comes into force in December, and will last twelve months, 
The coal tax will be repealed in November. In conversation on 
Change with one of the largest middlemen in Cardiff, he was of 
opinion that there will not be much buying at present for next 
year, and he had the impression that those who bought now for 
forward would get the worst of it. Of course this was only one 
man’s opinion, and when expressed the outlook to some was dark. 
My own impression, as given lately in this column, has been all 
along that peaceful issues were probable, and this forecast has been 
realised. Mid-week on ‘Change, Cardiff, buyers appeared to be 
holding off. Colliery owners, said a member, seem to be under 
the impression that prices will rule high from November onward, 
As the coal tax comes off in November, shippers will not ship more 
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in October than they can possibly help. There should be heavy 
bei 


shipments in November. 


Latest Coal Quotations. 

Best large steam, 15s. to 15s. 3d.; seconds, 14s. 3d. to 
lds. 9d.; ordinary large steam, 133. 64. to 14s.; ordinary drys, 
12s, 9d. to 13s.; Be Monmouthshire black vein, 13s. 6d. to 14s.; 
Western Valley, 13s. to 13s. 6d.; Eastern Valley, lls. 9d. to 12s.; 
smalls, 7s. 6d. to 8s, Best house coal, 15s. 6d. to 16s.; seconds, 
13s. 6d. to 14s. 6d.; No. 3 Rhondda, 15s. to 15s. 3d.; through, 
12s. 6d. to 13s.; smalls, lls. to lls. 3d.; No. 2 Rhondda, 
lls. 3d. to lls. 6d.; through, 9s. to 9s. 6d.; smalls, 8s. to 
8s. 3d.; nuts, lls. 6d. to 12s, 6d.; peas, 10s. 6d. to 1ls.; best 
small steams, 93. to 93. 6d.; seconds, 8s. to 8.. 6d.; inferiors, 
including drys, 7s. 6d. to 8s. Patent fuel, 16s. to 16s. 3d. 
Coke, l6s. to 24s. Pitwood: Market weak at Cardiff, 

id. to 18s. 9d. At Newport prices are better, 19s. to 
. 3d. Imports heavy this week ; Lancaster Company imported 
2200 loads to Newport. 


Swansea Coal Trade. 

Anthracite has shown little change in the case of large ; 
smaller kinds continue scarce and high ; rubbly culm and duff are 
both in strong demand. Latest prices are :—Best hand-picked 
malting, 19s. to 20s.; seconds, 17s. 6d. to 18s.; red vein, 9s. to 
9s. 3d.; big vein, 13s. 9d. to 14s. 3d.; cobbles, 19s. to 20s.; peas, 
12s. to 12s. 6d.; rubbly culm, 6s.; duff, 5s. to 5s. 6d. Steam coals 
are at lds. 3d. to 15s. 9d., and for second quality l4s. to 14s. 9d.; 
ordinary large bunker coal, 13s. to 13s. 6d.; through bunkers, 
10s. 3d. to 10s. 6d.; small, according to quality, 7s. 6d. to 9s. 
Bituminous: No. 3 Rhondda, 15s. to 15s. 6d.; smalls, 10s. 9d. to 
lls. 3d. Patent fuel, 13s. 6d. to 14s. Last week’s exports totalled 
65,410 tons, and patent fuel 7500 tons. During August foreign 
shipments were 479,892 tons larger. The other ports shared in 
the increase, Cardiff being 1,129,291 tons larger, Newport 249,571, 
Port Talbot 159,847 tons, Llanelly 52,817, and Neath 12,847 tons. 


consti Soak Shipments from Monmouthshire and South 
ales. 

In the compilation of trade statistics for the year one 
noticeable feature has been the shrinkage of coastwise shipments 
from most of the ports during the month of August. Briefly, the 
facts are that Newport had a decrease of 62,410 tons, Swansea of 
4757 tons, and Llanelly of 511 tons. Cardiff, on the contrary, 
showed an increase of 100,708 tons, Port Talbot 28,075 tons, and 
Neath 8197 tons. 


Non-Union Agitation. 

Some lively scenes have taken place in Maesteg and other 
parts of the district in which the opposing parties have been the 
mien themselves, coalowners and officials standing wisely on one 
side. The federationists being greatly in the majority have been 
excited by the prospect of a stoppage of work through the opposi- 
tion, tacit and active, of the non-unionists, and hence the disturb- 
ance. Work, generally, has now been resumed, and for the 
present trouble is allayed, but there is no denying the existence of 
strong feeling against the coercion of the stronger power. Non- 
unionists claim to have their liberty of opinion. 


A Big Plate for a Cunarder. 
Messrs. Vivian and Sens, Swansea, have just turned out 
what is claimed to be a record plate of yellow metal for the 
Cunarder Mauretania. It weighs 4} tons. 


Swansea Harbour Returns. 

At the monthly meeting on Monday the report showed 
gratifying results. In moving the adoption of the report for 
August Mr. Glyn Price said that, taking exports and imports, the 
increase was 80,000 tons, the imports having increased 16 per cent., 
and the exports 22 percent. Tin-plates and galvanised sheets had 
decreased 2300 tons; pig iron showed an increase of 3400 tons; 
iron ore, a decrease of 6000 tons. Commenting upon the details, 
and the report generally, Lord Glangawe said: “ their industries 
showed no signs of decay, but of great vitality and activity.” ‘It 
was very pleasant,” he added, ‘to note month after month these 
increases of trade, which must be a satisfaction not only to them, 
and the public of Swansea, but to those who had invested their 
money in trust funds.” 


Abercarn Engineering Works. 

Another sound indication of improving trade is given by 
the completion of arrangements for the restart of this important 
industry. It has been idle some time, but now will be started 
under the management of Mr. H. P. Bailey. Some of the leading 
features are to be, structural steel, forgings, and sewerage castings. 


Iron and Steel. 

I note that during August Cardiff took the lead in iron 
and steel exports, despatching 10,978 tons. Newport, Mon., 
followed, with 6089 tons. Swansea’s total was 4008 tons. Com- 
pared with August, 1905, the returns were relatively 3127 tons, 
0345, 2318 tons, or fully double. Business continues tolerably 
brisk. At some of the large Bessemer works substantial orders 
are in hand, chiefly heavy and light rails, steel sleepers, and rail- 
way iron ; 546 tons rails and fastenings went from Newport to 
Liverpool, and 400 tons rails came to Newport from Harrington. 
Pig iron from Barrow and Whitehaven continues to be received, 
and Ebbw Vale imported two substantial cargoes of ore from 
Bilbao, and Dowlais and Cyfarthfa were busy in that direction. 
One cargo of galvanised iron was sent to Glasgow from Newport. 
During the week Swansea received 500 tons steel billets from 
Holland. At Llanelly the steel works are in full operation. Latest 
Swansea prices are: Bessemer pig, 66s, 5d. ; Middlesbrough, 
54s. 6d. ; Scotch, 59s. 9d. ; Welsh hematite, 72s. 6d. Steel bars: 
Siemens, £5 to £5 5s.; Bessemer, £5 3s. 6d. Iron ore: Rubio, 
19s. 3d. ; Tafna, 18s. 9d. to 20s. ; Almeria, 19s, 


Tin Plate Trade. 

Very general activity has taken place during the week. 
Most of the Swansea works last week were in full drive, and at 
Llanelly all with the exception of the Morfa. These have closed 
for several months, but a restart is impending. During the week 
the despatch from Swansea totalled 128,664 boxes, a substantial 
increase ; the receipts from works were 73,982 boxes; present 
stocks are 144,725 boxes. Latest report, Swansea Metal Exchange, 
is to the effect that the market for tin-plates is quiet, but prices 
firm in sympathy with raw materials. Block tin is at £184 12s. 6d.; 
lead, £18 10s.; copper, £86 17s. 6d.; spelter, £27 10s.; silver, 
317d. per oz. An effort was made to sell a spelter works by auction 
this week at Swansea, but the bidding did not come up to the 
reserve, and the auctioneer intimated that if not sold the deben- 
ture holders might carry on the concern. Pricesremain, Bessemer 
coke ordinary size, 13s. 14d.; Siemens, 13s. 3d.; C.A. roofin, 
sheets, £9 5s. to £9 12s. 6d.; big sheets for galvanising, £9 12s, 6d.; 
finished black plates, £9 10s. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish Westphalian Iron Industry. 

THE accounts received during the week concerning the 
business in iron and steel on the Rhenish-Westphalian iron 
market have been entirely satisfactory, and employment is said 
to be increasing in many departments, All through last month 
activity and demand were so extensive, and the amount of 





orders secured for the last quarter of 1906 is so large, that an 
abatement in activity during winter seems quite out of the ques- 
tion. Owing to the continued scarcity of raw iron, the Geisweid 
lronworks have resolved to blow in the second biast furnace as 
soon as possible, é.¢., in about six weeks, As a marked increase in 
the output of pig iron cannot take place, on account of the scarcity 
in raw material, a rise in quotations seems inevitable later on, and 
consumers, therefore, try to cover their requirements as soon and 
as largely as possible. On the malleable iron market a good deal 
of life was shown last week. Bars and plates, as well as the 
different sorts of sectional iron, remain in very active request, and 
so do hoops ; the latter have been raised M.7-50 p.t. In Central 
Germany Russian orders have been coming in freely, and there is 
hope that, in spite of high duties, the Saxon and Central German 
machine industry will be able to keep its Russian customers, 


From the Silesian Iron Market. 

A most animated business continues to be done in the 
different branches of the Silesian iron industry. Consumers as 
well as dealers purchase freely, and the condition of prices is 
firmer than ever. 


Output of German Blast Furnace Works. 
This was, according to official statements given by the 
Union of German Iron and Steel Masters, in July, and in the 
first six months of present year, as under :— 
From Jan. Ist 
July, 1906. oO 
July 31st, 1906. 
ons. 
2,915,283 
483,383 
514,065 
90,620 
242,483 
110,776 
517,195 
2,241,578 


Tons. 
420,615 
67,408 
76,004 
13,120 
40,356 
15,761 
78,064 
330,119 


Rheinland Westphalia 

Siegerland, Lahn, Hessen.. 

Silesia ie se Ae oe 

Pomerania a eed oe 

Hanover and Brunswick .. .. .. .. 
Bavaria, Wurtemburg, and Thuringia .. 
ne th oe bain ER ne ee 
Luxemburg-Lorraine .. 





Total production... .. .. .. 1,041,447 7,115,383 
Total output in the different sorts— 
en oe 
Bessemer “eee 
Basic etry Walsh 1 one a Os 
Spiegeleisen and steel 
Forge pig os 


1,226,784 
276,696 
4,581,118 
533,114 
497,671 
1,041,447 7,115,383 
The Coal Market in Germany. 

To the want of colliers, so justly complained of, a want of 
wagons is added now, and some pits are reported to have already 
been compelled to limit the working hours in consequence. 
Demand increases from week to week, both in coal and in coke. 
The scarcity in engine fuel is more marked than ever in Silesia, 
the sugar mills having now come forward with their demand. 
Small coal seems alinost sold out ; the excellent condition of the coke 
market is shown by the continued rise in prices. Shipments of 
coal, coke, and briquettes in August of present year have been, 
for the Ruhr district, 5,754,050 t., against 5,290,700 t. in August, 
1905 ; in the Saar district, 757,110 t., against 717,260 t.; in Upper- 
Silesia, 2,070,880 t., against 1.795,230 t.; and in the three districts 
together, 8,582,040 t., against 7,803,190 t. in August, 1905. Total 
deliveries of coal, coke, and briquettes during the first eight 
months of present year have been, for the Ruhr district, 
43,405,910 t., against 35,763,000 t. in the corresponding period the 
year before ; for the Saar district, 5,629,510 t., against 5,413,840 t. ; 
for Silesia, 14,551,000 t., against 12,787,200 t.; and for the three 
districts together, 63,596,450 t., against 53,964,040 t. in the same 
period the year before. 


Austria-Hungarian Iron Trade. * 

Prospects for autumn are favourable, and the business 
done at present can be called satisfactory. Supplies in coal and 
coke remain comparatively small. There may be a rise in the 
prices for some sorts of iron later on, but it will be a slight advance 
only. The wagon factories are well occupied, and there is more 
work holding out, so the prospect in this department seems very 
hopeful. The wages question has been troubling the Austrian coal 
market, but the strikes reported from several districts have been 
until now of short duration, and consequently of little importance. 
Elbe shipments in Bohemian brown coal have been comparatively 
limited, on account of low water. 


Further Improvement on the Belgian Iron Market, 

From week to week the rising tendency in the Belgian 
iron industry is becoming more pronounced, especially in the 
finished iron department ; pig iron, on the other hand, remains 
the same as before. Basic is a trifle less scarce than previously, 
because supplies from England have been increasing. The ten- 
dency of the Belgian coal market has been rather fluctuating 
during the past week, some pits showing a willingness to agree to 
concessions, while others firmly maintain the advanced quotations 
of recent tenderings. 


Favourable State of the French Iron Trade. 

Owing to an increasing inland consumption, and to the 
satisfactory condition of foreign markets, the tendency of the 
French iron industry has been steadily improving. Quotations 
are likely to advance, for raw material has already been raised, 
and orders increase generally, so that the mills and foundries will 
be well occupied during the remaining months of the present year. 
In the Haute Marne district bars No. 2 are paid with 200f. p.t., 
against 180-50f. to 190f. p.t. in the Nord ; hoops, 220f. p.t. in the 
Haute Marne ; and 190-50f. in the Nord. Plates in basic realise 
about 220f. to 225f. p.t. On the Paris market rather less life has 
been stirring than in other places. A rising demand is experienced 
for plates, more especially the heavier sorts for wagon and boiler- 
making purposes. Firmness increases on the French coal market. 
The strikes in spring, and the consequent stoppages and reduc- 
tion in output, have caused a decrease in production of coal of 
23 million tons. English import increases, reaching 1,095,000 t. 
for June of the present year, against 799,290 t. in the same month 
last year. Prices naturally are higher than at this time last year, 
also for coke, which is getting very scarce, in spite of increased 
import. The production in coke during the first six months of the 
present year shows a reduction of 151,644 t., against the same 
period last year. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 5th. 


STEEL conditions remain as recently reported so far as urgent 
inquiry is concerned. The advances made in crude iron are easily 
maintained, and in some instances holders of pig iron have 
advanced prices nominally 50 cents per ton. Several furnaces 
have withdrawn from the market within the past week. The 
upward tendency in crude iron is strong, and another advance is 
within the limits of possibility. Some very large orders have been 
placed for basic and Bessemer, and there are more orders awaiting 
acceptance. Foundry iron for this year’s delivery is harder to get, 
and some of the smaller foundry people have offered 2-50 dols. 
per ton higher than they paid earlyin July, Malleable iron is also 
in active request, and there is more inquiry for low phosphorus 
than for some time. Steel billets have advanced 50 cents per ton 
within a week for open-hearth, and forging billets command easily 
1 dol. per ton more than one month ago. Bar iron is selling at 
about 40 dols. per ton at store, and the distribution is active. e 
sheet mills throughout the country are able to keep their contracts 
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with their customers, but their output is sold for at least two 
months. 

The plate and structural mills are enjoying a strenuous activit 
and heavy orders continue to be booked for general bridge pe 
constructional purposes, There is no possibility of lower prices 
but many probabilities of an advance of from 2 dols. to 4 dols, - 
ton in steel plates and in shapes. With reference to steel rails, jt 
can only be said that there are numerous orders on the market 
awaiting acceptance. The Harriman lines are calling for yor 
large quantities of rails, and it is possible that European sures, 
of demand will be consulted. Recently a shipment of 2500 tons 
of steel rails was made from this city to the Argentine Republie 
1500 tons to China, and 1870 tons of bridge material to Japan, 
Scattered tracks of iron ore in Alabama are being picked up with 
a view of early development, and coal deposits in the vicinity are 
also to be opened, 

A combination of iron and steel mills at Steubenville, Ohio, and 
Wheeling, W. Va., has been effected on a basis of 15,000,000 dols, 
The great Hill ore properties in the Lake Superior region, which 
have been in the market for a long time, have been finally leased 
upon a basis very advantageous to the owners. This increases the 
available ore supply to at least 1,000,000 tons per year, and to a 
possible maximum of 4,000,000 tons per year. 

Copper is more active just at present for October delivery. The 
August shipments reached fair proportions, namely, 18,000 tons, 
There are inquiries for large quantities of copper for domestic 
consumption, and it is probable that the transactions will be 
closed. An active demand for spot tin exists, and prices are 
quoted from 404 to 41 cents, The fuel situation is highly satis. 
factory, both as regards coal and coke, The coke output has 
broken its record, and the only difficulty in the way is that of 
finding labour to load the coke on cars. The volume of 
freight is enormous, and there are evidences of congested con. 
ditions here and there. 








CATALOGUES, 


CAMBRIDGE SciENTIFIC INSTRUMENT Company, Limited, Cam. 
bridge.—List No. 39. Technical thermometry. 

BROWNLIE AND MuRRAY, Limited, Possil Ironworks, Glasgow, 
Illustrated catalogue of iron buildings, roofs, bridges, and general 
construction in steel and iron, 

CHARLES D, PHILLIps, Emlyn Works and Foundry, Newport, 
Mon., and Gloucester.—‘‘ Phillips’ Monthly Register of New and 
Second-hand Machinery for July, 1906,” is accompanied by a 
supplement devoted to electrical apparatus, 

JOHNSON AND PHILLIPS, Limited, Charlton, Kent.—A new cable 
list, sent us by the above firm, deals with V.I.R. cables made to 
the standards of the Cable Makers’ Association, and a!so gives 
prices for non-association classes, 

New ARROL-JOHNSTON Car Company, Limited, Underwood, 
Paisley, N.B,-A neat little hand-book, devoted to the lubrication, 
care, and running of the 12-15 brake horse-power New Arrol- 
Johnston motor car. At the end of the book some sensible instruc- 
tions to drivers are included. The illustrations are as clear as the 
limited format of the book allows. 

BaLpwin LocomMotivE Works, Philadelphia.—‘‘ Record of 
Recent Construction,” No. 55, is devoted solely to Walschaert's 
valve gear. This gear is already well known. It differs chiefly 
from the Stephenson link motion in that it requires for each cylin- 
der one excentric or its equivalent to ensure the movement ot the 
valve and the proper distribution of the steam. In this book the 
gear is fully ae. and there are numerous illustrations of 
engines on which it is fitted. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are asked to state that Messrs. Haslam and Schontheil, of 
Western Main Chambers, Cardiff, have been appointed by the 
Adams Manufacturing Company, Limited, of London and Bedford, 
agents in the South Wales district for the sale of ‘‘ Igranic ’ motor 
and dynamo apparatus, 

WE learn that the new works that are being built at Tinsley, 
Sheffield, by the Brotherhood-Crocker Motors, Limited, are now 
nearing completion. The new works are being erected specially 
for the manufacture of the highest class cars, being all on the 
ground floor, with northern light. The main shop is composed of 
tive bays, each 240ft. long, in addition to which are other buildings 
comprising the smiths, hardening, engine testing, car testing, 
running shed, pattern making, &c., whilst the front of the building 
is occupied by the administrative offices, 








THE JUNIOR INSTITUTION OF ENGINEERS.—The election is 
announced of Mr. William B. Bryan, chief engineer to the Metro- 
politan Water Board, as President of the Junior Institution of 
Engineers for the ensuing session, in succession to Mr. Dugald 
Clerk. 


THE SHEFFIELD TRAMWAYs.—Mr,. A. R, Fearnley, the genera 
manager of the Sheffield Corporation Tramways, has presented his 
report for the year ended 25th March last. There are between 
35 miles and 36 miles of tram lines, 30 miles of which have the 
double track, and 5? miles the single track. During the year the 
car miles run were 6,236,561, the passengers carried numbered 
68,244,937, and the traffic receipts amounted to £256,436. For 
the previous year the figures were :—Car miles run, 6,049,899 ; 
passengers carried, 63,952,283 ; traffic receipts, £240,565. On 
Saturday, 23rd December, 1906, the record amount of trattic 
receipts in any one day was attained, the total for that day teing 
£1288 8s, 54d. 

Erectric Locomortives.—The first high-speed passenger electric 
locomotive, No, 6000, built jointly by the General Electric Co. and 
American Locomotive Works for the New York Central lines, has 
completed the 50,000-mile test. The locomotive has been put 
through a series of exhaustive tests, and has proved itself cheaper 
to maintain than a steam locomotive. The maintenance expense 
on motors, brake shoes, tires, and inspection and other miscel- 
laneous items amounted-to but-a fraction over a cent and a-quarter 
per mile, corresponding to an expenditure of 64 cents for similar 
charges in a steam locomotive. Locomotive No. 6000 is the 
prototype of thirty-four other electric locomotives which will be 
used in the electrification of the New York Central terminal at 
New York City. 

DvuBLIN WATER SurppLy.—The Dublin Corporation are awaiting 
the sanction of the LocalGovernment Board for a loan to carry out a 
new scheme of water supply in the Vartry Valley, Co. Wicklow, at a 
distance of about 25 miles from the urban district to be supplied, 
says the Times. Nearly half-a-century ago the municipal council 
acquired all rights in the water flowing through the valley, and 
there they have already a reservéir with a storage capacity of 
2400 million gallons, or equal to a daily supply of 12 million gallons. 
Another portion of the valley is now to be submerged. The reser- 
voir will be 2} miles long and nearly two-thirds of a mile across its 
widest reach, and will hold, when full, 1259 million gallons, or 90 
days’ supply of water ; the present and the proposed new storage 
areas combined will give Dublin what is equal to a six months’ 
water supply. The cost is estimated at £135,000. 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 
d from abroad the name and address of 





ani is 
tie Communicator is printed in italics. 


When the abridgment ig not illustrated the Specification is without drawings. 
ies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 


southanpton-buildings, Chancery-lane, London, W.C., at 8d. each. 


The first date given ia the date of application ; the second 
t t of t 


date at the end of 
he let 





the abridgment is the date of the adverti t of the 
cificution. 


Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 


Patent-Office of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


15,947. 


Andrew McCallum, 37, Gloucester-road, Bootle, Lancaster. 


This invention has reference to condensing steam engines, and 
has for its object to provide an improved construction and arrange- | 
ment of cylinder, and parts connected therewith, by means of | 
According to | 


which it is hoped to effect considerable economy. 


this invention, the cylinder is provided with two pistons disposed 
upon a common piston-rod, and the middle of the cylinder is open | 
to the atmosphere—7.e., it is at atmospheric pressure—by means of 


a port or ports, There is one drawing ; a section is the cylinder, 


N? 15,947. 





} and b! being the pistons secured to the common piston-rod ¢; D 
is a port open to the atmosphere in the middle of the cylinder a, 
and between the pictons } b! ; ¢ and e! are slide valves actuated by 
the valve spindle A common to both; f and /f! are respectively 
steam and exhaust passages at top end of cylinder, and g and g! 
are respectively steam and exhaust passages at bottom end of 
cylinder. The pistons are moving upwards, the space below }! 
being open to steam, and the space above } being open to the 
condenser. The space between / and /! contains air at atmospheric 
pressure. The port d is shown large enough to permit of easy 
access to the inside of the cylinder ; but this port may be smaller, 
and a valve or damper may be employed to control the passage of 
air at atmospheric pressure to the space between the pistons / and 
L'.— August 15th, 1906, 


TURBINES. 
13,883. July 5th, 1905.—IMproveED MEANS FOR BALANCING 
SINGLE-FLOW FLUID-PRESSURE TURBINES, William James 


Albert London, Westinghouse Works, Trafford Park, Man- 
chester. 

This invention relates to a single-flow fluid-pressure many-stage 
reaction turbine of the well-known Parsons type. The object is 
to construct a turbine of this description in such a manner that the 
end thrust of the motive fluid is balanced without employing dummy 
balancing rings or pistons. This invention is illustrated in Fig. 1, 
Fig. 2 showing a modified arrangement of blading. The blading of 
the high-pressure section is mounted on a drum 1 of the desired 
diameter in the usual manner. A portion of the blading of the 
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Fig.l. 


low-pressure section is mounted with the same direction of flow of 
_ the motive fluid upon an intermediate drum 2 of a diameter greater 
than that of the drum 1 of the high-pressure section. A passage 3 
is provided at the exhaust end of the high-pressure section to permit 
a portion of the motive fluid to pass through the blading of the 
intermediate drum 2. This portion of the motive fluid after passing 
through the blading of the intermediate drum 2 passes direct to 
the exhaust outlet 4. The remaining portion of the blading of the 
low-pressure section is arranged in the reverse order to that of the 
high-pressure section upon a third drum or piston 5 of larger 
diameter than the intermediate drum 2. The third drum 5 is pro- 
vided with a solid disc 6, and is formed on or carried by the inter- 
mediate drum 2 in such a manner as to be subjected on one side7 
to the pressure of the exhaust so that this pressure acts in the 
direction of the end thrust of the high-pressure section. The 
difference in diameter between the intermediate drum 2 and the 
drum 1 of the high-préssure section is such as to permit of the 
arrangement of a passage or passages 8 between these two drums of 
the u ry cross-sectional area for the flow of the remaining 
portion of the fluid exhausted from the high-pressure section to the 
rearward side 9 of the third drum 5, whence this portion of the 
motive fluid passes in the reverse direction through the blading on 
the third drum 5 to the exhaust 4. With this arrangement the 
area of the rearward side 9 of the third drum 5 subjected to the 
pressure which may be set up by the exhaust from the high-pressure 
section is so proportioned that the total pressure acting on this 
area plus the resultant of the pressure on the blading arranged on 





August 4th, 1905.—IMPROVEMENTS IN STFAM ENGINES, 


the drum 5 shall counterbalance the pressure of the exhaust on 
of the drum 5 plus the termina] pressure of 
the high-pressure section on the area comprised between the 
outer diameter of the intermediate drum 2 and that of the high- 
pressure drum 1, together with the initial pressure at the inlet 
end 10 of the high-pressure drum 1, and the resultant pressures 
on the blading arranged on both the high-pressure drum 1 and 


” 


the opposite side 7 


the intermediate drum 2.—August 15th, 1 


ingley, Leeds. 





Fig. 1 is a sectional elevation. 


| vertical group of water tubes d!. 
vided with a water inlet pipe 4'. 
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pipe g!, and thereby heat or superheat the steam therein and 

passing therefrom. The steam outlet g! is adapted to be connected 

to the inlet port of the combustion apparatus used with a gas 
turbine for producing the gas mixture for driving the turbine. 

The space within the casing w! between the twochambers e! and c} 

is formed into a series of connected compartments /! by means of 

baffle plates ‘1 that extend alternately from opposite sides of the 
casing, the inlet to the compartments being at ). The water from 
which the steam is to be generated enters the steam generator at 
al, and is admitted through pipe 4! to the chamber c!, whence it 
flows into the tubes d!. The water is heated in the pipe 1, in 
chatober c!, and in the tubes d!, and in the tubes it is ultimately 
brought to the boiling point, this also taking place in the chamber 
As the steam generation may be so rapid as to result in 
priming, baffles f! are arranged in the chamber ¢!, in order that 
the steam on leaving the generator may be comparatively dry and 
possibly superheated. The steam leaves the generator through 
| the outlet pipe g'. The hot exhaust gases enter the casing «! of 
the steam generator through the passage 1; they then pass out- 
side of and around the chamber ¢! and outlet pipe g!, so as to heat 
or superheat the steam therein, and then pass through the open- 
ing j to the compartments £!. so as to come into intimate contact 
with the tubes d! therain. The baffles 1 may be arranged to form 

a spiral passage, giving to the exhaust gases passing through the 

casing a spiral motion.— August 22nd, 1906. 

20,077. October 4th, 1905.—IMPROVEMENTS IN STEAM TURBINES, 
Willans and Robinson, Limited, and James Courthope Peache, 
Victoria Works, Rugby. 

The object of this invention is automatically to drain 
the separate stages of a steam turbine. For this purpose, 
in a turbine of the Parsons type, a drain hole is provided 
in the bottom of the casing between every adjacent two rows 


al, 











| of fixed blading. These drain holes are connected to the upper 
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Fig.1. 


ends of a series of U-shaped pipes in the following manner :—The 
first drain hole at the high-pressure end is connected to the upper 
end of one leg of a U-shaped pipe ; the other leg of this U-shaped 
pipe is connected to the second drain hole. One leg of a second 
U-shaped pipe is also connected to this second drain hole, and the 
other end of this U-shaped pipe is connected to the third drain 
hole, and so on until the last leg of the final U-shaped pipe is con- 
nected to the condenser. Thus there is a continuous connection 
from one end to the other of the series of U-shaped pipes, and also 
a connection between the upper ends of this series of U-sha 

pipes and each drain hole. Fig. 1 shows the method of connecting 





14,6414. July 15th, 1905.—ImpRoveMENTS IN STEAM AND OTHER 
Vapour GENERATORS, Arthur Greenwood, 84, Armley-road, 
Leeds, and Konrad Anderson, 3, Buckingham Mount, Head- 


This invention has reference to steam generators of the kind 
designed for use in connection with turbines and other engines 
driven by combustion gases, or mixtures of such gases, and 
wherein water is heated and steam generated by means of the 
heat of the exhaust gases from the turbine, and it has for object 
| to provide an improved construction of such a generator suitable 
| for producing the steam used in the combustion apparatus of a 

turbine for reducing the temperature of the combustion gases and 

for forming part of the gas mixture used for driving the turbine. 
The generator comprises a casing 
w! having an upper inlet /1 and a lower outlet x! for the hot gases, 
and upper and lower chambers ¢! and c¢! connected together by a 
The lower chamber c! is pro- 
The upper chamber e! has a 
| lateral steam outlet pipe g!, and is so arranged in the upper part 
of the casing W! that the hot exhaust gases which enter the 
casing by the inlet 4! can flow over and around it and the outlet 


the draining pipes. Draining holesa are made through the bottom 
of the turbine casing / between each row of fixed blades c, or where 
the drop of pressure is small; draining holes may be made only 
between each alternate pairs of rows of blades. Draining pipes d 
of U-shape are fixed in communication with these draining holes, 
as shown, their length being 5ft. or more, so that the head of water 
in one leg of each U-pipe shall be sufficient to balance the differ- 
ence of pressure existing between the two spaces with which each 
U-pipe communicates. When superheated steam is employed, it 
is not necessary to fit draining pipes at the earlier part of the high- 
pressure stage, but they may commence at such a point as con- 
densation of steam is to be expected. At a point in the turbine 
where the pressure has ———- to that of the atmosphere, or 
rather above that point, it is desirable to lead off a connection to 
the hotwell or other supply of water for boiler feeding. A steam 
trap should be fitted on this pipe, so that only water shall be 
allowed to escape.— August 15th, 1906. 


PELTON WHEELS. 


22,821. November 7th, 1905.—IMPROVEMENTS RELATING TO TUR- 
BINES, Wilhelm Lih. of 36, Hauptotrasse, Hochst-on-Main, 
Giermany.— Dated under International Convention, November 
7th, 1904. 

This invention relates to a turbine in which the jet of water is 
reflected both in radial and axial direction in such a manner as to 
act simultaneously on more than one of the buckets of turbine, 
even if issuing from one nozzle only, for the purpose of diminishing 
as much as possible the loss of hydraulic power due to the impact 
of the jet and the variations in the number of rotations of the 
turbine due to the variations of the volume of the stream and of 








the load. The drawing is a perspective view of the wheel of such 
aturbine. The buckets 1 are of the shape of half a truncated 
cone or funnel, the cone being bisected along its longitudinal axis, 


| while the buckets 2 are of the shape of halves of the buckets J, 


that is, a quarter of a cone, the openings at each end of both 
buckets being in the radial plane of the wheel. These buckets are 
so arranged on the periphery of the wheel that one of the half 
cones 1 alternates with a pair of the quarter cones 2, the latter 
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being disposed side by side so that their bases meet to form a 
wall 3 in the middle of the narrow end of the bucket 1. This wall 
is made as thin as possible to facilitate the division of a jet of 
water flowing against it out of the bucket 1. The two sides of the 
buckets 2 forming the wall open out owing to the narrowing of 
the buckets, which are so disposed that their flat sides coincide 
with the edge of the wall. If now the water flows in a flat jet ina 
tangential direction into one of the buckets 1, it is diverted radially 
and transformed into a jet of a semi-circular section by the 
narrowing of the bucket, and further diversion in an axial 
direction takes place in consequence of the lateral pressure exerted 
by the narrowing sides of the bucket. The jet of water then flows 
into the double buckets 2, being divided into two parts by the wall 
3, and each half of the jet undergoes the same radial and axia 
diversions as in the bucket 1. By this arrangement the angle of 
the jet of water flowing into the wheel may be smaller than would 
Le possible if the diversion of the jet took place at once in one 
bucket, so that loss of power due to the impact is avoided.— 
August 22nd, 1906, 


RAILWAYS AND TRAMWAYS. 


15,616. July 31st, 1905.—IMPROVEMENTS IN OR CONNECTED WITH 
THE PERMANENT Way OF Raltways, Herbert Welfred Perry, 
Trichinopoly, India. 
The object of this invention is to provide a form of permanent 
way having a rail which will be capable of supporting the loads 
that roll on it without the aid of sleepers underneath the rail. In 
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all forms of permanent way rails at present in use, the foot or base 
of the rail is too narrow and limited in area to allow of these rails 
being used without sleepers, which distribute the pressure on the 
rail over a larger surface of the ground. The rail is of a split 
section and the foot or base of the rail is considerably widened or 
extended laterally so as to cover a much larger area of surface 
and enable the use of supporting sleepers to be dispensed with. 
Fig. 1 shows a light flat-footed form of rail suitable for 
temporary and light lines. To preserve the gauge, light metal 
tie rods passing through the webs of the rails, and not underneath 
the rails, as at present, would have to be used. The advantages 
of this sleeperless permanent way are that it does not require the 
use of any of the perishable expensive sleepers now used, and gives 
a very simple form of track.— August 15th, 1906. 
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PUMPS. 


August 9th, 1905.—IMPROVEMENTS IN DiRECT-ACTING 


16,200. 
Hector Alexander Mollison, 68, Gordon - street, 


PUMPs, 
Glasgow. 
This invention relates to pumps of the direct-acting type, and its 
object is so to construct such pumps that a cortinuous discharge 
can be given against any head. Fig. 1 is a vertical central section 
of the pump. In the discharge side of the pump is provided an 
auxiliary chamber A in which works a plunger B connected by a 
rod C to a steam admission valve block d. The connection of the 
rod to the valve block is, as shown at d!, such that the valve block 
can turn without rotating the rod. The valve block d is made with 
a central rectangular hole 1° into which is fitted the lower 
rectangular end of a rod 7 whose other end is allowed to project 
through the cover f! and stuffing gland f° of the valve block 
eylinder d?. The projecting end of the rod F carries an arm g 
which is rocked from the pump crosshead g by means of an adjust- 
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able arm i secured thereto, and which, as the crosshead recipro- 
cates, strikes against tappets 7, ¢. on the tappet rod j connected to 
a bell crank 7 fulerumed at 1! on the cylinder d? and which 
engages the arm g by a knuckle joint at £; p,y are respectively 
suction and discharge pipes, x, y are steam spaces in the cylinder d?. 
The operation of the pump is as follows:—As the main piston ¢ 
and its connections reciprocate, the bell crank lever / is operated 
by means of the tappets /, 7, and a small turning movement is 
thereby imparted to the valve block d, so bringing the ports 1 and 2 
into position to exhaust steam from one end of the valve block and 
to give steam to the other end through the ports o and o!, and thus 
impart a reciprocating motion to the valve block d and consequently 
to the auxiliary plunger d. The valve block d, by its reciprocating 
motion, supplies steam alternately to the top and bottom of the 
main cylinder m through the ports 3 and 4 in the valve 
block and 1! and 2! in the valve block casing and also exhausts 
steam from the main cylinder through the ports 3! and 4! 
in the valve block casing, and the recess 5 in the valve block 
so that the block, by its turning movement, is put into a 
position to be reciprocated and, by its reciprocations, is brought 
into position to give steam to, and exhaust steam from, either end 
of the main cylinder m ; and the main piston 7 cannot come to rest 
while the valve block d has been set in motion, and eice versd.— 
August 22nd, 1906. 


MISCELLANEOUS. 


16,559. August 15th, 1906.—IMPROVEMENTS IN SHEET METAL 
Drivinc Putieys, Charles A. Brinley, of 247, South Six- 
teenth-street, Philadelphia, United States of America. 
This invention relates to that class of metal double pulley which 
is made of two circumferentially divided rims with an outwardly 
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Fig.l. 


projecting flange between the rims and consists in the combination 
of parts. Pulleys of this kind are advantageous in that they may 
carry two belts extending in opposite directions. Fig. 1 is a side 
elevation of a pulley. Fig. 3. is a radial sectional view. The 
hub 1 is provided with annular flanges 2 upon the respectively 
opposite sides of pairs of spokes 3, and the latter converge out- 
wardly to embrace the inwardly turned flanges 5 on the axially 
aligned semi-cylindrical members forming the respectively opposite 
rim sections 7 and’ 8, which are diyided on the diametrical lines 9. 


The flanges 5 embrace the semi-circular members 11 and 12 of the 

rtition flange, which are divided on the diametrical lines 13, the 
joints of the parts 7 and 8 and 11 and 12 being thus arranged in 
staggered relation. ‘The flanged members of the rim sections 7 
and 8 are secured in rigid relation with the members 11 and 12 of 
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the partition flange by the rivets 15, which extend through the 
spoke members 3, flanges 5, and the partition flange members 11 
and 12. The outer edges of said rim sections 7 and 8 are rein- 
forced in the well-known manner by inwardly turned curved flanges 
17, which may be hollow or iay enclose metal rods 18.—dA ugust 
15th, 1906. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


828,301. MEANS OF COUPLING TURBINES, HE. Brown, Baden, 
Switzerland.—Filed June 7th, 1906. 

This invention consists in placing a number of independent 

turbines on the same shaft, to which they may be secured by 


(828.301) 


cluich mechanism. Each turbine can be worked always to the 
best advantage at full power, and the total power varied by 

putting turbines into or out of action. There are three claims. 
828,538. Pree Benpinc Macuine, @. H. Reynolds, Mansfield 
Depét, Conn., assignor to the Pipe Bending Machine Company, 

a Sader of North Carolina.—Filed October 14th, 1905. 
The drawing nearly explains itself. The first of seven claims 
runs thus :—In a machine for bending pipe, the combination of a 
form having a conically arranged series of grooves, a cone having 














corresponding grooves arranged in the inverse order, means for 

moving the cone circumferentially about the conical form consist- 

ing of two frames journalled respectively at the ends of the form 
and power devices for rocking said frames. 

828,712. Rorary Enorng, H. J. Call, Spokane, Wash., assignoy to 
Crescent Rotary Engine Company. Spokane, Wash., a Corpora- 
tion of Washington.—Filed July 19th, 1905. 

In a rotary engine, a cylinder having a cross section of unequal 
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diameter, a rotary piston concentric. This is a very ingenicus 
mechanical device, which if it does not answer for a steam engine 
would make a good pump, There are cight long claims, 





828,656. JACKETED Motor CYLINDER, 
France,—Filed August 8th, 1904, 
The drawing explains itself. The invention consists in providing 


T. Huber, Billancont, 





a flexible case for the cooling water round a cylinder, and so 
avoiding fracture from unequal expansion, There is only one 
claim. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
Admiralty :— 

Engineer Commanders.—J. G. Baker, to the Aboukir; G. W, 
Murray, to the Donegal ; H. Humphreys, to the Pembroke, for 
the Intlexible, and to assist on the staff of Admiral Superintendent 
of District ; C. W. Bolt, to Sirius, on arrival at St. Helena; H. 
Humphreys, to Donegal, vice Hosken ; W. T. Hosken, to Vivid, 
additional, to assist in supervision of machinery of torpedo boats 
and torpedo destroyers, vice Maudling; F. M. Cottam, to the 
Talbot, on recommissioning; W. F. Turner, to Vernon and 
Excellent, additional, for torpedo and hydraulic courses ; Joseph H. 
Pill, to Excellent, additional, for the Revenge, on recommissioning ; 
and J. W. Agnew, to Vivid, additional, for the Hannibal, vice 
Hockey. 

Engineer Lieutenants.—E. J. Weeks and A. E E. Rayner, both 
to Pelorus ; R. 8. Jennings, to the Minerva ; H. H. Gordon, (. JJ. 
Limpenny, 8. G. Roch, A. G. Barker (Acting), E. J. Connors, and 
F. Alexander, all to Vernon and Excellent, additional, for torpedo 
and hydraulic courses ; and C. E. Stone, to Excellent, additional, 
9 the Revenge, on recommissioning ; W. Briggs, to the Prince of 

Vales. 

Engineer Sub-lieutenants.--G. W. Odam, to Sirius, for passage 
out and home; W. Smith, H. Leather, G. F. Cooker, B. Child, H. 
A. Sheridan, A. G. Jarrett, and D. Hill, all to Vernon and Excellent, 
additional, for torpedo and hydraulic courses. 

Chief Artiticer Engineer.—H. M. Rice, to Vernon and Excellent, 
additional, for torpedo and hydraulic courses. 

Artificer Engineers.—F. J. Bates, to Excellent, additional, for 
the Revenge, on recommissioning ; J. M. Hooper, C. J. Brown, U. 
J. Mansfield, and A. Noble, all to Vernon and Excellent, additional, 
for torpedo and hydraulic courses, 

Acting Artificer Engineers.—E. M. Fittock, J. A. Spi!lane, W. 
W. E. Wakely, all to Vernon and Excellent, additional, for torpedo 
and hydraulic courses. 

Promotions :—Engineer Lieutenants. —H. J. Meiklejohn has been 
promoted to the rank of Engineer Commander, and re-appointed to 
Cambridge, for the Theseus; H. P. Sparks, promoted to Engineer 
Commander, and re-appointed to Scylla ; R. 5S. Jennings, promoted 
to Engineer Commander, and re-appointed to the Minerva ; T. H. 
B. Bishop, promoted to the rank of Engineer Commander, and re- 
appointed to the Barham, The following Engineer Sub-Lieutenants 
have been promoted to the rank of Engineer Lieutenant :—M. E. 
T. Baker, W. Briggs, B. ©. Bowler, A. S. Wise; and W, Smith, 
reappointed to the Vivid on promotion. 

The undermentioned appointments have been cancélled :~—-En- 
gineer Commander H, Humphreys to the Donegal ; Sub-lieutenant 
R. W. Blake to the Dragon ; Engineer Sub-Lieutenant P. D. Ful: 
ford to the Prince of Wales, 








THE INSTITUTE OF SANITARY ENGINEERS: STUDENTS’ CLASS.— 
The syllabus of the lectures in practical sanitary science and engi- 
neering, which will be delivered during the session 1906-07, has 
just been issued. The course consists of twenty-five lectures, 
which will be illustrated with models and lantern slides. The 
lectures are intended to cover the subjects required by the differ- 
ent bodies who hold examinations in sanitary science. The first 
lecture will be given on October 22nd, in the lecture-room of 
the Institute, and they will be continued weekly until April 9th. 

Contracts.—The municipality of Sydney, Australia, have 
decided to install two 2000-kilowatt steam turbine sets, and the 
order for the turbines and the necessary condensing plant has been 
placed in the hands of Willans and Robinson, Limited, of Rugby, 
who are manufacturing the plant to the order of Messrs. Dick, 
Kerr and Co., the main contractors.—Meldrum Brothers, Limited, 
have received an order for ‘‘Meldrum” furnaces for twelve 
stationary boilers for the San Paulo Railway Company of Brazil.— 
We are informed that the Kennicott Water Softener Company, of 
29, Great Saint Helens, E.C., has received an order for one of its 
machines from the Madras Railway Company. This firm has also 
secured the contract for a water softener and purifier for the 
Fiuchley Urban District Council and one for the Cheltenham 
Borough Council.—We are informed that Mr. Edward Hayes, of 
Watling Works, Stony Stratford, has received orders for steam 
tugs, launches, and their machinery, from Persia, Siam, Spain, 
Jamaica, Brazil, River Plate, and the Red Sea.—Johnson and 
Phillips, Limited, have obtained an order from the Neath Rural 
District Council for the supply and laying extension distributor 
cables and wires and erecting street lanterns. This firm has also 
received the contract to supply and erect two steam dynamos, 
switchboard, and cables for the West London District schools. 
We are informed that Bruce, Peebles and Co., Limited, have 
received an order through Messrs. Willans and Robinson, of 
Rugby, for one 2000-kilowatt 6000-volt 40-cycle turbo-alternator 
for the Stalybridge, Hyde, Mossley, and Dukinfield tramways.— 
The firm of McPhail and Simpson’s Dry Steam Patents Company, 
Limited, of Wakefield, has recently obtained many contracts. 
Amongst these we note five superheaters for the Hull Corporation ; 
four superheaters, re connections, and valves for the Bootle 
Corporation’s electric light station ; a repeat order for four super- 
heaters for the Charing Cross, West End and City Electricity 
pupply Corporation; and an order for six superheaters for the 
Colchester Corporation, 











” 
a 


I, 





THE ENGINEER 


285 








Sept. 
—— 


MOTOR CARS AND TAXATION. 
(By a Correspondent.) 


Tux Report of the Royal Commission on Motor Cars 
raises questions of taxation specifically, and it appears 
desirable to pay special attention to that portion of the 
Report. It will be well to inquire, in the first place, into 
the relation of motor cars at the prezent time to taxation, 
and afterwards to set forth the proposals of the Commis- 
gion. A distinction not without importance is that 
between a penalty and a tux or duty ; and in this paper 
attention will be paid chiefly to taxes or duties payable 
or proposed on motor cars. : ; 

At present every motor car on registration pays 20s.— 
or 53. for a motor cycle—and every driver pays an annual 
licence duty of 5s. Furthermore, the carriage duty on 
motor cars is the ordinary carriage duty of 15s. for a 
hackney, of 21s. for four wheels and one horse, and 42s, 
for four wheels and two or more horses, and finally 
an additional duty of 423. when it does not exceed two 
tons unladen, and of 63s. if it does exceed that weight, 
has to be paid. It will be seen, therefore, that at the 
present time motor cars have to pay in the first year a 
total charge, made up of registration, driver, and duty 
charges, of £5 9s. or £6 10s., according to the weight of 
the car. After the first year the charge is 20s. less, as 
registration is permanent. It is of some importance to 
add that the proceeds of these duties are applied to the 
expenses of local authorities. : 

The Commission now propose that the taxation of 
motor cars shall be revised, that the duty shall not be an 
addition to the carriage tax, but that a scale of duties on 
motor cars graduated according to weight shall be intro- 
duced, and that the classification by weight shall be 
amended. At present motor cars under one ton escape 
the addition to the carriage tax. The scale proposed is 
as follows: 

Moior cycles to pay 20s. a year. 

Motor cars not exceeding 12 ewt. unladen to pay 42s. 
a year. 

Motor cars exceeding 12 cwt. but not exceeding 
15 cwt. to pay 63s. 

Motor cars exceeding 15 
25 ewt. to pay 5 guineas. 

Motor cars exceeding 25 cwt. to pay 8 guineas a 
year. 

Trade and public services motor vehicles to pay one 
half of these rates. 

It is necessary to add that at present carriages, in- 
cluding motors, used solely for trade and industry are 
wholly exempt, and stage carriages are partially exempt. 
Traction engines are subject to the Locomotives Act of 
1898, and pay to the local authority £10 a year if the 
weight is not above 10 tons, and £2 extra for every ton 
or part of a ton above that weight. The duties on 
carriages and motors, therefore, are now of a sumptuary 
character, based on the assumption that a carriage is of 
the nature of a luxury. It must be observed that the 
proposals of the Commission are on a totally different 
basis, as witness the insertion of trade and other vehicles 
in a list of duties. 

Further, it is of much importance to add to these pro- 
posals that of paragraph 74 of the report. “ We recom- 
mend,” say the Commission, “ that the money derived 
from taxes on motor cars should be handed to some cen- 
tral department or departments, and should be, by them, 
appropriated in part payment of the cost incurred by the 
Jocal authorities, not in ordinary and customary repairs, 
but in works which have for their object the creation of 
more durable and less dusty road surfaces, and the re- 
moval of danger to traffic, and that it should—in the 
first instance, at any rate—be devoted to the roads, 
whether technically main roads or not, which are im- 
portant arteries of through communication. We con- 
template that these grants would be made both for pur- 
poses for which revenue would be expended and also in 
aid of more substantial works for which a loan might be 
sanctioned, the grant in this latter case going in reduc- 
tion of the loan liabilities. The proportion of the cost 
which would be contributed in particular cases would be 
a matter for the central department to determine. If the 
motor car taxes were dealt with in this way the question 
might arise whether all carriage licence duties should not 
also be appropriated to road purposes.” It may be added 
that the recommendations include that the fees for regis- 
tration and for the issue of licences should continue to be 
payable direct to the registering and licensing authorities. 

This part of the Report amounts to a proposal that the 
carriage duties now transferred from the Exchequer to 
the local taxation account, in the licence duties, should be 
withdrawn from that account and placed in the hands of 
a central department for the improvement of roads. The 
su which might thus be set aside amounts to about 
£600,000 a year, of which about £100,000 is derived from 
motor cars, and might prove a growing fund. 

Confining remarks to the fiscal and financial proposals 
of this scheme chiefly, it cannot be said that, on recon- 
sideration, the scheme should be approved. Looking to 
the financial scheme just sketched, the carriage duties 
placed in charge of a central department, it would seem 
that the Commission have taken much too narrow a 
View of the subject, and that remark applies to the whole 
of these fiseal proposals. The money to be placed in the 
hands of a central department is now part of the income 
of local authorities for common purposes, and though the 
(uestion of these grants to local authorities is much in 
need of review and of check, it should not, and probably 
Will not, be done in a piecemeal way such as this. These 
Special funds, in chargeof special bodies, also are highly 
objectionable, and in this case would lead to the ordinary 
Care and the special care of the same road in a county 
being placed in charge of two authorities—a reversal of a 
good principle of Mr. Ritchie’s Act of 1888. Nor do the 
difficulties of the proposal end there. As legislation 
Would be required to put this in operation, the whole 
question of the maintenance of roads would be raised, 


ewt. but not exceeding 


The Commission found that the dust cry resolves itself 
into the proper and suitable maintenance and repair 
of the roads, and most people who consider will agree 
with the Commission that the weights which motors and 
heavy motor cars bring upon them—the load may not 
exceed 12 tons gross or cight tons on a single axle—are 
such as main roads, at any rate, should be expected to 
bear” (paragraph 56). Now it should not be forgotten 
that already county councils, in the death duty and licence 
grants, are in possession of a considerable sum from 
central resources in aid of their expenses.. Not only is 
there an objection to another independent fund for local 
purposes, but such a fund would restore a sort of 
turnpike-gate régime special charges on vehicles for the 
use of common roads, but would also add other question- 
able features of its own. Judging from Captain 
Bingham’s interesting report on roads on the Continent, 
the idea of this special fund administered separately is 
drawn thence, but on the whole, in finance, whether 
local or central, we have little to learn from countries 
abroad. 

Some readers will agree, in theory at any rate, with 
this criticism of the special fund proposal for the main- 
tenance and improvement of roads, but may notso readily 
join in condemning the iricrease of duties which the 
Commission proposes also. This increased and 
graduated scale of duties is intended, no doubt, to add 
to the special fund just noticed. It might be pointed 
out that the two proposals are not interdependent, the 
improvement of the roads, the harder metal and closer 
work required, might be entrusted to the local authorities 
as usual, and the question of augmenting their funds 
would then arise. They could also, as seems fitting, 
attend to the annual registration and annual issues of 
licences to drivers, as suggested, and remain sole masters 
of the roads. The increase of the duties on motors, and 
above all the inclusion of trade vehicles within the scale, 
open up large and important questions of principle in 
taxation. Here, emphatically, it may be repeated that 
the Commission failed to appreciate the magnitude of the 
question in hand, for it is of much more importance than 
the questions pertaining to motors and the roads them- 
selves. 

First of all a Chancellor of the Exchequer could not 

help regarding such changes in relation to the whole 
system of taxation and the whole Budget. He could not 
regard roads only, except he desired to give a dole to 
local authorities. That, again, would open up the ques- 
tion of the grants from the Exchequer in aid of local 
taxation. More specifically still there is an economic and 
commercial objection to taxes such as these on carriages 
and motors. For many years carriage makers have tried 
to obtain the abolition of these duties, as they burden and 
check their manufacturing industries, they would strike 
the poor tradesman severely, they have always borne 
so that the man of modest means has had to go afoot 
often when he might have ordered a spring cart. In 
short, such taxes are a burden upon an important and 
expanding industry. When to this it is added that these 
Commissioners favour the extension of the duties (as to 
one-half) to motors employed for trade purposes, it is 
impossible to regard their proposals as other than retro- 
grade fiscally and commercially. 
Regarded thus, it will be observed that the question is 
connected with large matters of fiscal policy, not to say 
with matters of justice in taxation. We ought rather to 
free indnstry from taxes than to add to its burdens. True, 
it may be asked what in addition to a destructive criti- 
cism of these proposals is offered, and it may be replied, 
candidly, that it should be a gain to point to directions 
in which we should not go. ‘the confession is easy that 
to strike out new avenues of revenue, just and of fruitful 
yield, leaving our enterprises and processes unhampered, 
is not so easy as some would think. In this case, as was 
remarked before, the thought of the adequate mainte- 
nance of roads appears as the motive of these objection- 
able proposals. Speaking generally, the care and main- 
tenance of roads should be a local matter. A great 
student of local government used to say that the true 
principle in regard to roads should be that those who 
profit or benefit. by them, and not those who 
use them, more or less casually, should bear the cost of 
their maintenance. There are many who regard the 
present system of grants to local taxation as unfair to 
the general taxpayer ; and, happily, the claims upon the 
public revenue are so many and so heavy that there is 
no prospect of an additional sum being imposed upon an 
expanding carriage industry, for that is what the motor 
industry is. The problem of the due maintenance of 
roads, even to bear heavy weights, will be solved, it 
may be hoped, without extending false principles and 
methods of national taxation. 








THE FIXATION OF ATMOSPHERIC NITROGEN. 





Tue thirteenth annual meeting of the German Bunsen 
Society was held at Dresden from May 20th to 28rd, and 
was attended by a large number of members of the 
Society, including Nernst, Foerster, Le Blanc, and other 
leading German clectro-chemists. The recently-held 
International Congress of Chemists at Rome no doubt 
interfered to some extent with the attendance at this 
year’s meeting of the Bunsen Society. ; 

Following the plan adopted at last year’s gathering, a 
number of papers upon one of the more important subjects 
of scic atific and technical interest at the present time had 
been arranged, the subject selected for tis year’s meeting 
being ‘ The Fixation of Atmospheric Nitrogen.” These 
papers were read and discussed at the first business 
meeting of the members, on Monday, May 2lst. As 
this ‘subject is of considerable interest to chemists, elec- 
tricians, and engineers in all countries, the papers and 
discussions upon it have been dealt with somewhat fully 
in this report. More detailed reports of these papers 


and of the discussions upon them will be found in the 
Zeitschrift fiir Elektrochemie, the official organ of the 
Society, in the issues for June and July. 

Professor I’. Foerster, of Dresden, introduced’ the 
subject, “ The Fixation of Atmospheric Nitrogen,” with 
a lecture dealing with the chemical and_ physical. pro- 
perties of nitrogen and its oxides, and outlining briefly 
the nature and difficulties of the problem presented 
to electro-chemists for solution. It was pointed out by 
the lecturer that nitrogen was one of the most inactive of 
the elements at the normal temperature, and that only 
at very high temperatures did it become chemically active 
and able to enter into combination with oxygen. 

The importance of nitric acid and of its salts—sodium 
and potassium nitrates—in the arts and industries was 
next referred to, and the laboratory production of nitrogen 
oxides by Cavendish and Priestley in 1780 by means of 
electric spark discharges in air was described. Bunsen 
also observed the formation of nitric ‘oxide when 
exploding mixtures of hydrogen with excess of air. The 
experiment can be easily repeated, and the formation 
of the brown N,O, observed, when direct current at 60 
volts to 70 volts E.M.F. is allowed to spark in air, using 
iron-wire electrodes. The oxidation or combustion of 
nitrogen produces no heat, and in this respect it 
differs from the usual type of combustior. The flame is 
therefore extinguished unless fed with a continuous 
supply of electrical energy. The reaction is, however, 
a thermal and not an electrical one, and the only duty of 
the electric current is to maintain the nitrogen at the 
temperature at which it becomes chemically active 
towards oxygen. The fixation of nitrogen in the form of 
nitride by passing the gas over heated cerium, boron, 
titanium, magnesium, or calcium is another method of 
great chemical interest. Technically, however, it is of no 
importance, since the recovery of these elements in the 
metallic state is too costly. The fixation of nitrogen by 
means of calcium carbide—worked out by Dr. Franks— 
is a third method, of more promise. In this case calcium 
cyanamide—CaCN,—is produced, and the compound is 
of direct value as a manure, apart from its value as an 
intermediate product in the manufacture of nitrates and 
ammonia. Professor Foerster concluded with some 
figures showing the importance of nitrogen to the agri- 
cultural industry. In 1900, 1,300,000 tons of Chili 
saltpetre were used; in 1905, 1,500,000 tons. Of this 
enormous total Germany consumed about one-third. In 
1900 the total world production of sulphate of ammonia 
was 500,000 tons, to which total Germany contributed 
150,000 tons. 

Of this total world production of artificial nitrogen 
compounds, either in the form of nitrates or of ammonia, 
agriculture absorbs 75 per cent., and the total value of 
these artificial manures in 1900 amounted to 270,000,000 
marks, or £13,500,000. 

Professor Nernst, of Berlin, then read a paper upon 
“The Equilibrium and Reaction Velocity Ratios for 
Nitric Oxide Formation.” A proof of the thermal nature 
of this reaction is found in the fact that the union of 
nitrogen and oxygen is observed as an explosion pheno- 
menon with the mixed gases. -The chemical laws of 
mass reaction can therefore be applied to the problem 
involved in the calculation of the ratios desired. 

Both of these constants are of the highest importance 
for the technical industry, since it is requisite to obtain a 
concentration of nitric oxide as high as possible in the 
final gases, in the minimum of time. For calculation of 
the equilibrium ratio the usual equation 

(NO)? 

(Oz) (Na) 
can be applied. In this equation K is a constant inde- 
pendent of the mass of the gases, but dependent upon 
the temperature; while the chemical symbols within 
brackets represent the pressures of the component parts 
of the gas mixture. The larger the value of K, the 
greater will be the amount of NO obtained from the 
same gas mixture. It is important for technical pur- 
poses to calculate the point at which increased value 
of K ceases to be remunerative, owing to the increased 
cost of the electrical energy required for producing the 
higher temperature which causes it. 

In order to obtain the data required for calculating this 
value, Nernst led air through a platinum o1 iridium 
crucible maintained at the desired temperatures by means 
of an electric furnace. The gases passing through the 
crucible were led through a platinum capillary tube, in 
order to obtain rapid cooling of the gas mixture, and 
were then analysed to ascertain the NO contents. This 
rapid cooling is of importance, since otherwise portions 
of the already formed NO would be again decomposed— 
a result due to the declining value of K as the tempera- 
ture fell. 

By rapid cooling of the gas mixture, however, there is 
what may be called a “ freezing in” of the value K, and 
the composition of the cooled gases is practically the 
same as at the moment they issued from the heated 
crucible. From the data obtained by this method the 
value of K can be directly obtained. 

Another method used for checking the results, rests 
upon the observation of the influence of pressure upon 
the time of explosion and temperature obtained in 
“ Knallgas ” explosions. 

For ealculating the speed of reaction ratio the follow: 
ing equation was used :— 

Vv) __ (NO)? 

oP ky (Oz) (Nz) 

in which k, and /, represent the constants for the speed 
of combination and dissociation of NO. Now k,; can be 
calculated, K is known, and thus /, can be ascertained ; 
and from these data the general equation log. hy 


K= 


=AT+B+ was obtained. At high temperatures 


the last member of this equation disappears, and one 
thus obtains a straight line ratio between the value for 
k, and the temperature. By use of this method one can, 
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herefore, obtain the time required for the production of 
a given amount of NO. 
Using « to denote the percentage of NO in the exit 
gases for various temperatures, the following values were 
obtained :— 


Values of .. 


Observed. 





Calculated. 


{nterpolated 


z. 
deg. 
1811 
1877 
2023 
2033 
2195 
2580 
2675 








37 
*42 
“52 
-64 
-97 
2-05 
2-23 








The following are the values obtained for the establish- 
ment of a state of half equilibrium; for complete 
equilibrium, infinite time is, of course, required. 

a. : 
deg. ky. t. 

1000 40 
1500 37,800 
1900 9-06-10 
2100 1-40-108 5-06 seconds. 
2500 3-37-10... 1.06-10.~* seeonds 
2900 8-07-1012... 3-45-10-~ 


From this table it is seen that the time required 
diminishes enormously with the increase of temperature. 
It is nevertheless impossible in actual practice to obtain 
a gas containing more than 3 per cent. of NO, for the 
cooling of the gases cannot be completed quickly enough 
entirely to prevent dissociation. 

In the discussion upon Nernst’s paper, the question 
was raised whether a gas mixture containing 50 per cent. 
each of oxygen and nitrogen would yield better results 
than ordinary air for NO production. 

Nernst replied that by this plan the yield could be 
improved by 20 per cent., but that the cost of preparing 
such a gas mixture would not be balanced by the gain in 
output of NO. 

Professor F. Foerster, of Dresden, followed with a 
paper upon “The Technical Methods for Carrying out 
the Combustion of Nitrogen.” The author commenced 
by stating that theoretical considerations clearly indi- 
cated the lines upon which the technical methods must 
be developed. The gas mixture must be heated to the 
highest possible temperature, and then must be cooled 
vith the greatest possible rapidity. 

Muthman and Hofer had found in their experiments 

hat the yield of NO decreased with the increase of 
electric energy put into the arc. Researches by Brode 
helped to explain this anomaly. The electric arc consists of 
a very hot inner core, and an outer “aureole” of flame, 
of lower temperature. This halo increases in extent, 
however, with increase in the electric energy put into 
the are. Now NO is only formed in the inner flame; 
the temperature of the halo causes its dissociation. 
Therefore, increase in the extent of the halo 
causes increased dissociation. For this reason better 
results were obtained in the early trials with spark dis- 
charges—as in the case of these, the second zone of 
flame is of small dimensions. 

But an enormous number of sparking points is required, 
since each represents a very small amount of electrical 


81-68 years. 
1-2 days. 
2-08 minutes. 


D 
seconds. 





energy. Bradley and Lovejoy attained this number by 
designing a drum covered with points, which revolved 
slowly inside another drum similarly provided on its 
inner surface. With this apparatus they obtained 
88 grammes HNO, per kilowatt hour, and a concen- 
tration of 2 to 3 per cent. NO in the issuing gases. 
Using current at 10,000 volts pressure the apparatus 
required only one ampére, and attempts to use a larger 
current only produced the halo of lower temperature, 
which it was necessary to suppress. To obtain a large 
amount of nitric acid from the air by this method would have 
required, therefore, the construction of many hundreds of 
these revolving drums; and as they were complicated 
and costly,the Bradley and Lovejoy process failed. 

A sparking process for the manufacture of nitric acid 
might be worked with the aid of condensers, but hitherto 
electrical condensers have not proved durable when in 
constant use. Inventors in this domain have therefore 
turned to “ tlame-ares ” for provision of the heat required, 
the essential condition of this use being that the arc 
should be continually in movement, or should be rapidly 
extinguished and re-made. This condition can be hest 
uttained by means of a magnetic field, and by use of 
alternating current for forming the flame-arc. By this 
method of working the flame-arc is made to take 
the shape of a disc, and it has been applied practically to 
NO production by Messrs. Birkland and Eyde. Their 
apparatus or furnace consists of a case 1 m. high and 1 m. 
broad, within which, by means of an alternating current 
and a magnet, a disc of flame 2 m. in diameter is pro- 
duced. The whole interior of the case is, in fact, filled 
with a sea of flame, and into this the air to be consumed 
is led. The furnace takes 500 kilowatts of electrical 
energy, 10 per cent. of this being required for the 
production and maintenance of the magnetic field. 
The flame-are is produced by an alternating current at 
5000 volts; 25 cubic metres of air are led per minute 
through the flame, and a concentration of 2 per cent. 
NO is thereby attained in the issuing gases. 

From 70to 83 grammes HNO, per kilowatt are obtained 
with this furnace in constant work, this being equivalent 
to 500 to 600 kilos. per kilowatt year. Taking the cost 
of the kilowatt hour at ‘60 pf., this is equivalent to 
‘29 marks (3°4d.) for the electrical energy required to 
produce 1 kilo. of nitrogen in the form of nitric acid; 
whereas in sodium nitrate—the Chili saltpetre of com- 





merce—the same amount of nitrogen costs 1°25 marks 
(1s. 3d.) 

In Norway, the nitric acid is converted into calcium 
nitrate, or into the basic nitrate of lime, the latter com- 
pound having proved a good fertiliser for agricultural 
purposes. The annual consumption of 1,500,000 tons of 
nitrate of soda would require 2,500,000 horse-power to 
produce by the method just described; but the waste 
gases of the blast furnaces now in operation in Germany 
alone would generate 500,000 horse-power if utilised for 
this purpose. 

The author then discussed the theory of the above 
methods for producing nitrate from the air, and stated 
that from the results of experiments carried out by 
himself, with direct and alternating currents, he had 
concluded it was the “ amount” of electrical energy and 
not the manner of discharge that influenced the results 
obtained. Haber had calculated that with a tempera- 
ture of 4200 deg. Cent., and rapid cooling of the 
final gases, a yield of 212 grammes HNO, per kilowatt 
hour might be attained; while with a temperature 
of 3200 deg. Cent., only 93:5 grammes were attainable. 
The former figure of 212 grammes is, in the author's 
opinion, too high; but the lower limit of 93:5 
grammes has already been nearly svtained in practice, 
and an increase of this yield will only come by use of 
methods which can communicate a higher temperature 
to the air sent into the furnace. Further progress in the 
industry is, therefore, a question for electricians rather 
than for chemists, although by use of a 50 per cent. 
mixture of nitrogen and oxygen, under pressure, a slight 
increase in the yield might be obtained. 

Such a 50 per cent. mixture of oxygen and nitrogen 
might be won by the distillation of liquid air, and the 
residue of pure nitrogen could then be utilised for pre- 
paration of calcium cyanamide by the Frank and Caro 
process. 

Bodenstein, Eskales, Nernst, Brode, and Stavenhagen 
joined in the discussion on this paper. 

The next paper of this series, upon “ The Fixation of 
Atmospheric Nitrogen,” was contributed by Professor Le 
Blane, of Karlsruhe, and dealt with the estimation of 
nitric oxide—NO—in air. The author stated that the 
literature upon this subject was scanty and inaccurate. 
The method of estimating NO, usually described, was to 
lead the gas mixture through water, and to determine the 
nitrate and nitrite present after the absorption. Accord- 
ing to the authorities, equivalent amounts of nitrate and 
nitrite would be produced, as shown by the chemical 
equation :— 

NO, + H,0 ne HNO, _ H NO. 

The author had found, however, that several condi- 
tions influence the results obtained, and that the character 
of the flame, the length of time during which absorption 
is occurring, and the nature of the absorbent each in- 
fluenced the proportion of HNO, to HNOs, obtained in 
the final solution. Although the difficulties in thé way of 
obtaining a correct estimation are therefore great, by the 
choice of suitable conditions for the absorption a 
quantitative estimation of the nitrate present in solution 
is possible. The author finally gave reasons for believing 
that NO; and NO, are also present at times, in the gases 
pressing from the inner zone of the are. 

The paper by Professor Klaudy, of Vienna, was upon 
“The Technical Methods for Converting the Nitrous 
Gases into Nitric Acid and its Salts.” The author stated 
that the results obtained in regular work by the larger 
installations for nitric acid production from the air gave 
a concentration of 27 grammes NO per cubic metre of 
air. This was equivalent to 21°6 litres of NO per 1000 
litres of air, or 2°16 per cent., and corresponded to a 
temperature of 2600 deg. Cent. in the interior of the 
furnace. This yield of NO corresponds to 600 kilos. 
HNO; per K.W. year; but owing to the dilution of 
the escaping gas, only a portion of this total can be 
recovered as nitric acid. 

In Norway, the K.W. year in certain localities can be 
obtained by water-power for 20 M. (£1), while in Switzer- 
land and Austria it costs 40 M. (£2), and at Niagara 
80 M. (£4). Power gas installations and small water 
powers cannot, therefore, compete in this new industry, 
although blast furnace gases may have a future. Taking 
the above figures as basis of the calculation, the author 
finds that in Norway 1 kilo. of nitrogen in the form of 
NO, costs only °15 M. (1°8d.), while in the form of 
sodium nitrate or nitric acid it costs from 1°15 M. to 
1°90 M. 

Professor Frank, of Charlottenburg, was to have read 
the last paper upon this subject, dealing with the Frank 
and Caro method of fixing atmospheric nitrogen by means 
of calcium carbide. Professor Frank, however, did not 
attend the meeting, and below we give an abstract of the 
paper he delivered on the same subject at Rome, a 
fortnight earlier. Calcium carbide is formed in the usual 
manner by heating lime and coke in the electric furnace, 
and over this product, while still hot, nitrogen obtained 
by the fractional distillation of liquid air is passed. This 
gas is absorbed by the heated calcium ~=rbide with 
formation of a compound having the formula CaCN,, 
and known as calcium cyanamide, or “ Kalkstickstoff.” 
This product contains nitrogen in a form which renders 
it available for other chemical reactions, and it can be 
used directly upon the soil.as a chemical manure, or as 
the raw material of several secondary manufactures. 
Among these latter, the production of pure ammonia, 
pure nitric acid, ammonia salts, cyanamide, dicyandiamide, 
urea, indigo, and a new compound for hardening steel, 
“ Ferro-diir,’ may be named, Dicyandiamide has been 
used in the manufacture of powders for rifles and cannons 
with good effects, since it reduces the combustion tem- 
perature, and, therefore, the wear and tear on the rifling 
of the gun. 

As regards the industrial development of the Frank 
and Caro process, three works have been planned for opera- 
tion on a large scale in connection with water power 


developments in Italy, and the first of these, located at |. 








————— 


Plain d’Orte, is already in operation. Other work« 

be erected in France, Spain, Switzerland, ae 
at an early date. As regards yield, the best ae 
obtained so far welt the fixation of 330 kilos. 7 
nitrogen with the expenditure of one E.H.P, yeay- er 
it is hoped, as more experience is gained in the yeaciiae 
working of the process, that this yield, equal to 43 = 
cent. of the maximum possible, will be greatly increased, 








IRISH RAILWAYS. 
No. IL* 


CominG now to the present day, it may be stated that 
all responsible authorities admit that most railwa; 
officers do their best for the public, compatible with the 
duty they owe to their shareholders. There are gti} 
many points in which possibly improvements could be 
made, but they no longer lay themselves open to the 
charge made by the Allport Commission, who said, “We 
may sum up the opinions we have formed as to the 
present management of the Irish railways by saying that 
it appears to us to exhibit a considerable want of enter. 
prise and of business qualities, coupled with a too narrow 
view of its own interests.” A spirit of enterprise js 
abroad through the land. More comfortable carriages 
with lavatory accommodation, have been provided, some 
of these being of the corridor type. Breakfast cars are 
run by the leading lines from Dublin and Belfast, which 
return as dining cars by the evening trains. The mail 
trains remain the best trains of the day, but these stil] 
leave Dublin at inconveniently early hours. They are, by 
the way, subsidised by the Government. There are, 
however, other fast trains now. There still remain some 
traces of the former insular state of affairs when each 
company studied its own interests. Express fares are 
yet charged for the mail trains on the Midland Great 
Western, and third class passengers, except those for 
England, are not carried 6n the Great Northern mail from 
Dublin to Belfast in the morning, and the corresponding 
return trainin the evening. Through rates between Irish 
towns are not so common as in England and Scotland. 

Again, although there is now a circular loop round Dub. 
lin, there are no through carriages between Belfast and 
Cork, the two leading cities in Ireland outside Dublin. Rates 
and fares are still high, and a more frequent service of 
trains would meet a public Want. These, we are satisfied, 
are deficiencies that cannot be mended without a greater 
tax on the companies than they can afford, that is as they 
exist to-day. Thereare still long distances between some 
of the stations. This must rob the railways of many 
possible passengers. This, we think, could soon be 
remedied, as “halts” might be provided which do not 
require any station staff, nor signals to protect them, 
whilst rail motor cars would greatly improve the 
services. Much of this backward state of things is due 
to the Irishman’s natural character—the happy content- 
ment in which he exists, altogether indifferent as to his 
surroundings, or to the circumstances that make up his 
daily life. One almost envies this careless frame of 
mind. 

The same indifference was revealed in the Iveagh 
Pirrie motor car scheme already referred to. This was a 
great opportunity for improving the transportation facili- 
ties in Ireland, but it was not possible unless the main 
roads were improved, and some of the county councils 
did not see their way to pay for the improvements and 
better maintenance that were required to carry the 
motor traffic; and so the scheme was wrecked, and the 
whole nation suffers in a more or less degree. The larger 
railway companies in Ireland are very enterprising in 
offering facilities for visiting the attractions on their 
lines. They have provided hotels for which combined 
railway and hotel coupons can be supplied; they issue 
cheap tickets to seaside and other resorts, and some, 
more enterprising, have working arrangements with 
the proprietors of char-d-banes for circular tours that 
include drives. The Tourist Development Company with 
its “ Visit Ireland” has done much by its hotels, the 
opening up of the Shannon, and other good work. 
It is no use denying the fact that, whilst it is pleasant 
to see in one’s mind’s eye such pictures as those painted 
in Charles Lever’s works of the happy Irishman contented 
with his surroundings, however wanting they may be in 
comfort and cleanliness, yet that is as near as one cares 
to get to the real thing. 

If Ireland is to prosper, it can only do so from two 
directions—firstly, by the attraction of visitors to its 
beauties, of which there are no finer the world over, and 
secondly, by the development of its agriculture, fishing, 
and, to a less degree, its mineral resources, and the placing 
of its products on the English market, where they can 
compete with theforeigner. Much,as has just been said, 
has been done to provide for the tourist, but more must 
be done in the shape of improving the hotel accommoda- 
tion and the facilities for getting to places only accessible 
by road. Much also has been done as regards agricul- 
ture and Irish products through the exertions of Sir 
Horace Plunkett and the Department of Agriculture 
and Technical Education, of which he is the head. In 
the last annual report of the Department testimony is 
borne to what the Irish railways are doing. As to the 
carriage of fruit, the report says: ‘“‘The principal places 
in Ireland from which fruit was despatched by rail were 
visited by the inspectors during the season, but little or 
no complaint was made as to the arrangements for the 
transit of the produce. In the Armagh district, where 
strawberries are extensively grown, the railway company 
continue to provide special facilities for speedily dealing 
with the fruit at the railway statioas and for its convey- 
ance to-the market.” Similar testimony is then borne to 
what the companies do as regards the fish traffic, running 
special trains and making the earliest connection possible 
with the steamers. Vurther on in the report it is stated 
that under the powers they possess the Department dealt 
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with fifty cases of complaints from traders against the 
railways as to want of through rates, alleged excessive 
rates, or overcharges. As a result of correspondence 
with the companies, certain through rates were fixed, 
in some cases rates were reduced, and in certain 
cases refunds were made by the companies. The pam- 
phict already referred to as having been issued by the 
Irish Reform Assocation says on the subject of 
agricultural industries :—* In the progress which has 
been made by Denmark and Belgium the Irish people 
may find encouragement if they will apply them- 
selves to the problems of small culture, market garden- 
ing, dairy farming, and general industrial development 
with all the aid that science can lend them, and will 
realise that, although cheap transit is necessary, they 
must make their products good and uniform in quality, 
and plan a system of co-operation, so as to facilitate 
transportation.” It will be admitted by all who know 
the circumstances that during the eighteen or nineteen 
years that have elapsed since the Allport Commission, 
there have been improvements in the Irish railway 
services. 

The companies, we maintain, do the best they can as a 
rule. Expenses cannot be readily reduced. For instance, 
fewer trains would lead to still greater inconvenience. 
Through rates to England and Scotland are determined 
Jess by the Irish companies than by the cross-channel 
steamships and the English railway companies.. Labour 
gives more trouble than it used to do, and leads to higher 
traffic expenses. This class of agitation is likely to 
become more acute, as the Amalgamated Society of Rail- 





way Servants have sent their most energetic secretary to 
take command in Ireland. This, then, being the position | 
of Irish railways, what is to be done? That, of course, | 
is the question that the latest Commission has to answer, | 
but a consideration of the state of affairs may be 
helpful. 

One of the several difficulties lies in the large amount 
that has to be spent in administration, due to the number 
of independent companies. Ireland has a mileage of | 
3296 miles excluding sidings, or 4214 miles including | 
sidings. These belong to thirty-three separate com- | 
panies, who have 230 directors. It is true that many of | 
these are simply small owning companies who have | 
leased their lines, but there still remain sixteen working 
companies in Ireland. It can then readily be imagined | 
what large sums have to be taken from the receipts to 
pay the fees of the directors, secretaries, &c., of the 
thirty-three companies and the whole of the administra- 
tion of sixteen companies. This absurd condition of 
affairs becomes the more remarkable when contrasted 
with English railways, of which there are four each with 
a larger mileage than all the Irish companies put 
together, and not only that, but the receipts of these four 
companies are from two and a-quarter to three and 
a-half times as much as from the whole in Ireland. It | 
is obvious then that a single administration for Irish 
railways is possible from an operating point of view, and | 
such an arrangement would not only secure. a wholesale 
reduction in administrative charges, but it would effect 
economies all round. More use could be made of the 
rolling stock, as there would be no foreign goods wagons 
to be returned to the owning company, and there would 
be no Irish railway clearing house with its attendant 
expenses. Such a scheme would not be possible in 
England, nor even in Scotland, as it would stifle com- 
petition, but in Ireland the only competition is between 
the Midland (Northern Counties) and Great Northern 
for the English traffic to the North of Ireland, and for the 
traffic for the South of Ireland through Dublin or vid 
Fishguard and Rosslare. The only other competitive | 
traffic is between Dublin and Waterford and Belfast and | 
Newcastle (Co. Down). What is here suggested is the | 
purchase by the Government of all the Irish railways, | 
but not that they be worked by the Government, but | 
leased to a company, who shall work all the railways for | 
a fixed agreed sum. The complete nationalisation of | 
Irish railways is hardly possible. The present state of 
Imperial politics forbids that, for one thing. 


| 
| 
| 
| 
| 
| 


| ing at the rate of 1000 miles a year. 


together to send their butter, eggs, and produce under 
systematic conditions, when they would find the railway 
companies only too ready to assist them. 

The subject of the unification of Irish railways will be 
more difficult to deal with now than at the time of the 


Allport report. One reason is that Irish railways now pay 
good dividends—better than the average of England and 
Scotland. Another reason is the fact that English rail- 
way companies have now a deep financial interest in 
Ireland. The London and North-Western own the 
Dundalk, Newry and Greenore Railway, and has invested 
a large sum in the Dublin, Wicklow and Wexford. The 
Midland own the Belfast and Northern Counties, and 
will shortly be part owner of the Donegal, and the Great 
Western is part owner of the Rosslare lines. 1t is not 
suggested that the English companies will want to retain 
their property. On the contrary, it is expected that they 
will be only too glad to realise on it, as it is very ques- 
tionable whether the investment pays—an investment 
they had to make in self-preservation in most cases. 
They will, however, be more formidable parties to deal 
with than the Irish companies, and when the question of 
through rates is dealt with they will again have to be 
conciliated, not only on account of the English propor- 
tions, but for those for the cross-charnel journeys, which 
will be made in boats belonging in nearly every case to 
English railway companies. 

That the Government ownership of Irish railways 
would in time be a source of profit to the nation is beyond 
doubt. The Committee of experts in 1868 so reported, and 
their opinion was confirmed by the Allport Commission. 
In Mr. John Morley’s speech on the Indian Budget on 
July 20th last, he said :— 

In India the State undertook not only railways but gigantic 
operations for the direct development of the economic resources of 
the country. Under the three heads of railways, canals, and 
forests, the net revenue five years ago was only £2,750,000, where- 


| as to-day these Socialistic operations yielded £5,109,000. The 
| Indian railway system included nearly 30,000 miles, and was grow- 


In 1905 250,000,000 
passengers were carried, and 56,000,000 tons of goods, and the 
average charge for passengers was one-fifth of a penny a mile, 
and the average charge for goods was a halfpenny per ton. The 
heads of departments in this country—the Board of Trade, for 


| instance—might consider whether they could reduce railway rates 


and charges to something like these figures. Twenty years ago the 
loss to the State on the national railways was four millions. Then 
it fell gradually, till in 1889 and 1900 they paid to the extent of 
£70,000, and in 1905 and 1906 the profit amounted to two millions. 


| He asked the House to consider the economic and beneficent effect 


of this. They had been able to promote migration, which was of 
peculiar importance to India, where some districts were poor and 
others less poor ; and further, there was the rapid and satisfactory 
increase in commerce, in the value of exports and imports, and all 
these commercial increases would have been impossible except for 
the railways. There were also other advantages, political and 
social, which were due to the extension of the railway system. 


| Then in Germany, where rates and fares are low and the 


accommodation good, the railways made a profit during 
1904 of £81,000,000. 

In conclusion, let the financial side that would be 
involved be considered. The paid-up capital of the Irish 


| railways at the end of 1904 was as follows :— 


Earning an average 





i rate of interest of 

Debenture stock TBE E Ole ccc ess ce 
RGD coc = cox, Vacs ee 
Guaranteed stock i era 
Midland Deb. and Con. 

Perp. Pref. for B. 

ene NeC.... . SAR. oc cn ie BO 
Preferential ree °° (ae 
Ordinary 14,801,823 3-94 


| The average being 3°94 per cent., Government stock at 


3 per cent. would no doubt be accepted by the holders, 
and the’ amount required to redeem the fixed charges 
would be £33,962,733. The total net revenue for 1904 
was £1,583,014, and the total interest on loans, deben- 
tures, and guaranteed and preferred stock was 
£1,018,882, leaving £564,132 net revenue. If twenty- 
five years’ purchase be taken as ..a «fair _price; 
the amount for the latter sum would necessitate 


It is very | ® capital of £14,103,400. Then there are ,certain-loans, 


easy to foresee the influence a Nationalist member could | debentures, guaranteed, preferred and ordinary ‘stock, 


bring to bear. On the other hand, were the lines leased | 
to one company at a fixed rental, to whom all the net | 
receipts after payment of the rental would belong, they 
would be encouraged to develop the lines in order to 
create traffic. Part of this suggested scheme is the 
creation of a Railway Commission on the lines suggested 
in the Allport report, who should control the leasing 
company and prevent abuses, and they should be 
responsible through the Irish Secretary to Parliament. 
The Government would have to fix a schedule of maxi- 
mum rates, and on this the terms of the lease would have 
to be based. 

The Iveagh-Pirrie scheme should be considered in con- 
nection with this, so that a vote might be made towards 
the cost of improving the roads, and there are numerous 
other directions in which Imperial funds might be pro- 
fitably expended with a view to increasing transportation 
facilities in Ireland. There are, for instance, the millions of 
acres of peat, which cover one-seventh of the area of Ireland. 
What a boon this might be to the poor in Dublin could it 
be carried at a lower rate. In the Irish Reform pamphlet 
reference is made to what has been done in Denmark :— 
‘ Denmark is about half the size of Treland, and, owing to 
its systematised industry and cheap and quick communi- 
cation, it has driven Ireland out of markets which should 
be her own. The story of Denmark’s dairy development 
is full of interest, and illustrates the manner in which 
Danish produce—once its quality was placed above 
reproach—has displaced that of Ireland in British 
markets. In 1903 £16,796,495 worth of butter, bacon, 
eggs, &c., were delivered in the United Kingdom from | 
Denmark, as contrasted with £3,618,337 in 1872.” Here, | 
again, we see where our foreign competitors have an | 
advantage over us. They go in for co-operation—a lesson | 
to be taken to heart, not only by Irish farmers, but by | 
English, too. We should hear less of preferential rates if 
the English farmers in a given district would work 








which receive no dividend, and it is suggested that these 
should be replaced by Government stock at a lower rate, 
viz., 50 per cent. on £68,100 loans and debentures, 50 per 
cent. on £846,509 guaranteed and preferred, and 25 per 
cent. on £1,734,312 ordinary. This would bring up the 
required new capital to £48,957,000, three per cent. on 
which would be £1,469,000, and as the net revenue is 
£1,583,000 there would be a nominal profit to the nation 
of £114,000 per annum. Thismakes no allowance for the 
reduction in working expenses that would arise, which, if 
they were swallowed up by reduction ‘in rates and fares, 
could not but lead to greater business.‘ However, every 
well-wisher of Ireland—and she has no enemies unless 
they be those of her own household—will ‘hope: that the 
results of the labours of the present Commission will lead 
to an era of greater prosperity for that country. 
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Modern Buildings: Their Planning, Construction, and 
Equipment. By G. A, T.Mippieton, A.R.I.B.A. London: 
The Caxton Publishing Company, Clun House, Surrey- 
street, W.C. Six vols.; price 10s. 6d. each. 

THE first two of six promised volumes by Mr. Middleton 

have now appeared, and we confess to a fear that the 

labour of production is in inverse ratio to the number of 
students likely to profit by it. Something more than an 


| elementary text-book and less than an exhaustive work 


on any of the subjects of which it treats, the book 
appeals to a very limited class—chiefly to architectural 
pupils—who would in. the natural course acquire much of 
the information in their office training. The idea of six 
volumes, each divided into three parts and chaptered 
separately, does not appear to us to make for clearness or 
ease of reference, though perhaps it is not fair to judge 











the scope of a-work by its first two volumes. Chapters I. 
to V., Vol. I., do not strike us as very valuable. The 
model specification, Vol. I., Part I., Chapter VI., so far 
from being “ too complete,” as the author appears to fear, 
is really a skeleton which in practice would require a 
large amount of clothing, none of the special features 
shown on the elevation being described in the specifica- 
tion. In passing we may note the student is referred to- 
a wrong plate for this section. The various plans repro- 
duced and the chapter on planning contain many hints 
which would be useful to a student. In the practice of 
planning, however, hard work and constant use alone 
confer skill, and printed help avails little. The section 
upon foundation work, Part III., is good and useful, and 
the elaborate chapters on brickwork may, we think, con- 
stitute an advance upon ofher handbooks. To state, 
however, that kitchens require a chimney opening from 
3ft. to 4ft. 6in. wide indicates a faint-hearted suspicion in 
the author that the student who relies upon the book for 
his experience is not likely to be called upon to execute 
work of any magnitude. Masonry is presumably to receive 
more attention in the future. The chapters on carpentry 
are useful, although of necessity what they say has 
been said before; but the inclusion of block fireproof 
partitions in this section indicates want of care in 
compilation. 

Vol. IL., Part I., treats .of town buildings, and here again 
the plans reproduced of flats, houses, and shops are of 
value to a student. Part II. contains a type specification, 
which fails because a type specification -is bound to fail. 
It does not show a student how to describe original detail 
in a clear and simple form. Five chapters treat of 
quantity surveying, and of necessity cover again oft- 
covered ground. Part III.: The chapters on joinery are 
sound, and contain ideas of a more modern type than is 
usually given in the handbooks, and the remaining 
chapters on constructional finishing have all of them a 
value for the student. 

Mr. Middleton, no doubt, has good reason for collecting 
this mass of heterogeneous information into one publica- 
tion, but we confess it would have appealed to us far 
more if issued in the form of separate text-books. 





Hilfsbuch fiir Dampfmaschinen-Techniker. Von Joser 
HraBEk. Fourth edition. 4to. Three vols. Berlin: 
J. Springer. 1906. 

In this new issue of his well-known tables for determin- 
ing the leading dimensions of steam engines which have 
now been in use for nearly a quarter of a century, the 
first edition having appeared in 1882, the veteran author 
has, while maintaining the original division into practical 
and theoretical volumes, added a third, dealing specially 
with the two subjects of engines using highly super- 
heated steam, and blowing engines both for blast furnace 
and Bessemer steel works use. The steam tables contain 
the computed horse-power for engines of all classes and 
sizes, from 6in. or Tin. to 10ft. cylinder diameter, and 
45 lb. to 200 Ib. pressure, reduced to the uniform standard 
of 1m. piston speed. In the section on superheated 
steam the four conditions of moderate, 50 to 80: deg. 
Cent.; medium, 80 to 120 deg. Cent.; high, 120 to 160 deg. 
Cent.; and maximum, 160 to 200 deg. Cent. above satura- 
tion temperature are considered, and the fuel and feed- 
water consumption resulting from each are compared 
with those shown-in the earlier volumes which are com- 
puted for saturated steam. The blowing engine tables are 
based upon the unit tuyere delivery of the blast furnace 
in one case, and of the perforations in the converter bottom 
in the other; completely worked examples are given 
showing their application in either case. In 1904 the 
author published a volume on the “ Theory and Practical 
Calculation of Superheated Steam Engines,” which, with 
considerable additions, apart from those on blowing 
engines, makes up the new supplementary volume. In 
the preface the author invites the users of the work to 
co-operate in its improvement by the communication of 
new facts and methods developed in practical use, and 
for this purpose. he has thoughtfully. provided a very 
liberal allowance of squared and blank paper at the end 
of :edch. volume, which we hope will be freely utilised in 
the manner desired. 


SHORT NOTICES. 


The Slide Rule: A. Practical Manual. By C. N. Pick- 
worth, Wh.S. - Tenth: edition. London: Emmott and Co., 
Limited, 118, Chancery-lane. Whittaker and Co., 2, White 
Hart-street, E.C. Price 2s.—The fact that this book has now 
reached its tenth edition is testimony that it has fulfilled the 
demand for such a work. This edition has been revised, and 
much new matter has been added. The most notable addition 
isa brief consideration of the general theory of the instrument, 
so written that most users of the slide rule will have no 
difficulty in following the reasoning. 


Indicator Diagrams for Marine Engines. By W. C. 
McGibbon. Glasgow: James Munro and Co., 49, Jamaica- 
street... London: Simpkin, Marshall, Hamilton, Kent and 
Co. . Price 7s. 6d. net.—Many kooks have been written on 
the subject of indicator diagrams which deal with cards 
taken from various types of engines. In the volume before 
us‘the author has confined his remarks solely to those 
obtained from marine engines. He commences by giving a 
chapter on the origin of the indicator, and describing a few 
of the better-known types of indicating instruments. 
Diagrams of work are next considered, after which the author 
explains the use of indicators, and how diagrams should be 
taken. Then follow a few chapters, in which are explained 
the laws relating to pressure and volume ; the effect produced 
on diagrams due to sequence of cranks; and Zeuner valve dia- 
grams. The remainder of the book is for the greater part 
devoted to criticisms of diagrams obtained in actual practice. 
Good, indifferent, and defective cards are given, and their 
defects or peculiarities fully considered. The subject s 
treated throughout in an original manner, which is both 
instructive and lucid. Students in marine engineering will 
find the dezcriptions readily intelligible, ard the numerous 
engravings clear. 
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CUNARD EXPRESS STEAMER MAURETANIA. | 


Wauiute the launch, on the 7th June this year, from the 
well-known stocks of the Clydebank shipyard—the birth- | 
place of many previous Cunarders—of the Lusitania, the 
first of the couple of express ocean leviathans for the 
Cunard Company, in which the whole travelling and engi- | 
ueering world may be said to be interested—formed a not- | 
able event in Clyde shipbuilding annals, the “send-off,” 
yesterday, of her sister ship, the Mauretania, from the 
Wallsend yard of Swan, Hunter, and Wigham Richard- 
son,’ Limited, certainly constitutes an event of the 
greatest interest and significance in the history of Tyne- 
side industry. For a number of years past the shipbuild- 
ing and engineering skill of Tyneside, which has been so 
long and so particularly. associated with the production 
of shipping, has quietly but surely been forcing its way to 
recognition by dint of actual achievement, in the do- 
main of the highest class of shipbuilding, both naval and 
mercantile. 

As Wallsend was the birthplace of the Parsons marine 
steam turbine, it is fitting-that the Tyneside borough 
should also be the cradle of one of the mighty vessels 
with turbine engines from which so much is expected. 
Incidentally, also, it may be remarked that the employ- 
ment of the marine steam turbine in the largest vessels 
the world has seen coincides in point of time and to a 
nicety that is striking, with the initiation of steam naviga- 
tion. Next year, when the Mauretania and the Lusitania 
will be plying on the greatest of ocean routes, will mark 
the hundredth anniversary of the placing into daily 





they subsequently built the Carpathia of 13,500 tons, and 


| the Ultonia of 8056 tons. 


In another part of the Wallsend shipyard two covered- 


| in berths of much greater length, breadth, and height were 


constructed, and it is upon one of these that the great 


| Cunarder Mauretania has been brought into being, and 


from which she was yesterday consigned to the water. 
The two sheds are 740ft. long, with a clear inside width 
of about 100ft. each, and a height of 144ft. The glazed 
roofing has enabled work to proceed independently of the 
weather, and the system of arc lighting installed has 
provided eflicient artiticial illumination when natural 
light was found capricious or insufficient. The electric 
cranes over the berth have proved invaluable in the 
work of raising and transporting structural items to their 
destined places in the huge vessel. The rails on which the 
cranes traverse the full length of berth form part of the 
lower booms of longitudinal girders suspended from the 
transverse members which support the roof principals. 
As may be gathered from the engravings given in our 
impression of December 8th last of the framework of 
the vessel—several of which we again reproduce in a 
Supplement—there are several of these tracks in the 
width of berth for electric cranes. Seven cranes 
altogether were put into use, some of five tons 
and others of three tons lifting capacity and 
great speed of traverse. In each case the jib of the 
crane is suspended from the carriage, and works hori- 
zontally. The jibs of the three-ton cranes are at a slightly 
lower level than the carriages of the adjoining five-ton 
cranes. For lifting heavier weights up to 10 tons the 
cranes were so arranged that two could be made to serve 





direct to the building berth, and in this connection there 
are electric cableways with telphers from the jib of the 
derrick crane at the sidings, which transport a. 
terial to some of the yard area and shops with great 
celerity. These cableways traverse a total distance of 
about 750ft., and are capable of lifting about five tons to a 
height of 80ft. above the yard level. Electricity is, in 
fact, found everywhere, both for driving machinery and 
for lighting. The current is three-phase, and is supplied 
from the adjacent Carville power station of the Newcastle 
Electrical Supply Company, and enters the works at 
three points. The voltage is 440 volts at one point of 
entry, and at two others more distant from the source of 
supply it is 5500 volts. 

So far in these notes little has been said of the design 
and technical features of the two remarkable Cunarders, 
and this has been purposely avoided, as from that point 
of view perhaps as much as requires to be stated, or ag 
much as is known with any great accuracy, has already 
been given in connection with the Lusitania. And after 
all it is in connection with the trials for speed of the two 
vessels that the fullest and most trustworthy information 
may be expected to emerge. It is also at the speed trial] 
period that details as to the internal equipment and 
grandeur may most fittingly be looked for and dwelt 
upon. The aim in this account is to treat the Mauretania, 
not so much from the shipowning and management 
standpoint, as from that of the shipbuilder and engineer, 
and to comment upon structural features, working 
methods, Xe. 

In our impression for December 8th last year general 
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service, by Fulton on the Hudson, of the pioneer steam- | 
ship Claremont. 

The works of Swan and Hunter at Wallsend, and the | 
closely adjoining Neptune Works of Wigham Richardson | 
and Co., which since 1903 have been combined under cor- 
porate commercial management, have a total area of about 
seventy-eight acres, and a river frontage of some 4200ft. 
There are, in all, sixteen building berths, the maximum 
length of these being $00ft., which may be easily extended 
to the round figure of 1000ft. whenever this call is made 
upon the resources of the establishment. When in full 
operation the works—shipbuilding and engineering—give 
employment to about 8000 hands, and their output 
capacity approximates to between 100,000 and 110,000 
tons gross register of shipping per annum. The depth of 
water along the yard frontage, which, in 1860, when 
Neptune Yard was founded by Mr. Wigham Richardson, 
ranged from 5ft. to 6ft. only, is now 30ft. at low tide, and 
the depth available at the time of the launch was 
probably 36ft. to 37ft. The width of the river in a line 
projecting straight across from the yard front is only 
some 780ft.—5ft. less than the length of the vessel— 
but the line of berth and launching ways being at an 
angle to the line of channel, makes about 1250ft. of “ run” 
available—much more, of course, than is required. It 
tay here be added that a great amount of piling was 
done to render the site of the berth thoroughly sound | 
and stable for the superimposed mass of the Mauretania, | 
whose launching weight was at least 16,50Q tons. 

It is now some ten or twelve years since the firm of | 
Swan and Hunter—as the result chiefly of close personal 
study on the part of its able chairman, Mr. G. B. Hunter, | 
of systems of building berth equipment in use in America | 
—erected huge lattice girder standards, carrying electric 
cranes and glass roofing over two of the largest berths. 
In one of these electrically-equipped berths the firm built 
in 1898 the twin-screw Cunard liner Ivernia, 600ft. long 
and of 14,000 tons gross register. For the same owners 





| a single load as to deal with as much as 40 tons. 
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in conjunction, while several could be so.concentrated - 
In the 
earlier stages of the vessel’s construction jib cranes were | 
carried on the vertical standards, and made to suspend 
and hold to their work the hydraulic gap riveters by 
which much of the heavier riveting in the double bottom 
and outside shell was accomplished. A very large pro- 
portion of the topside riveting was also done by hydraulic 
power, the hemispherical points being finished off with 
admirable smoothness. In the interior work and | 
about the arch of the keel in way of tke propeller, and | 
generally where the position was awkward for hand or | 
hydraulic riveting, a proportion of this work was done by 
pneumatic tools, a full installation of which the firm | 
possesses for riveting, caulking, and drilling. 

Alongside the Mauretania berth, for the greater | 
portion of her length, machine sheds were laid down at a 
very early stage in the work of preparing structural 
items. Here are installed the most powerful punching 
and shearing machines, planing machines, bending and 
straightening rolls, countersinking machines, &c., render- 
ing this portion of the Wallsend shipyard self-con- 
tained and well capable of dealing with the whole of 
the iron and steel work of the Cunarder and other large 
merchant ships or battleships which may follow. 
Another group of machine sheds laid down since 
the Cunarder was ordered contains all the most | 
up-to-date appliances for handling frames and floors | 
of the largest dimensions. Here are furnaces, 7Oft. 
in length, heated by producer gas by an arrangement 
which enables a uniform temperature to be obtained 
throughout the entire length. For lifting the frame bars 
and beams from the scrive boards and bending slabs and 
depositing them on trucks, which, in turn, place them 
under the overhead electric cranes already referred to, 
special overhead electric cranes were installed. Railway 
sidings having direct connection with the North-Eastern 
system enabled material arriving by rail to be brought 
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vessels were given, so that it is scarcely necessary here 
to state these in anything but the barest way possible ; 
the Wallsend ship is, however, 6in. greater moulded 
depth, which increases her gross tonnage by 700 tons. 
Her principal dimensions are :— 


785ft. 
760ft. 
S88ft. 
60ft. Gin. 
33,200 tons 
11,900 tons 
2 ie 37ft. 
Displacement at maximum 43,000 tons 


The Cunarders are 160ft. longer than the Campania and 


ee A ee 
Length between perpendiculars 

Breadth, extreme elites 
Depth, moulded ... 
Gross tonnage 

Net tonnage... ... 
Maximum draught 


draught 


| Lucania of the early nineties, and to provide the requisite 


accommodation and speed it was found necessary to 
exceed the dimensions of the Kaiser Wilhelm II.—th2 
present holder of the “‘ Blue Ribbon of the Atlantic ”— 
by some 80ft. in length, 16ft. in beam, and Sft. in depth, 
while the displacement has been increased by 14,000 tons. 
The 38,000 horse-power of the German record-holder will 
have to be exceeded by about 60 per cent. to ensure 
an increase in speed of at least one knot per hour. 

The conditions laid down in the agreement entered 
into in 1903 between the British Government and the 
Cunard Company involved the construction of two steam- 
ships “capable of maintaining a minimum average speed 
of from 24 to 25 knots—say 27 to 29 statute miles per 
hour in moderate weather.” To maintain this speed 
between Queenstown and New York—a distance of 2835 
miles—to carry sufficient coal for the voyage, and to pro- 
vide ample and luxurious accommodation for the required 
number of passengers, together with stores and baggage, 
all represented a problem, or series of problems, which, 
as is well known, a commission of experts investi- 
gated. They solved it with the help of the experience 
which the Clyde firm and the two Tyneside firms 
entrusted with the arduous commission are now 
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‘amidships, however, there are only six decks. 
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utting into practice, with, it is greatly to be hoped, 
the conspicuous success desired. Of the long and very 
careful system of experiments and tests entered into 
by the respective builders and engineers it is not neces- 
gary to say much at this time when actual results are 
within measurable distance of being ascertained. A 
statement which has been circulated in some quarters 
that the vessels would have to make one complete trip 
out and home at the contract speed is without sound 
foundation. The Cunard Company, as well as the builders, 
are well aware that in view of the uncertainty of Atlantic 
weather, to insist on such a condition would be seriously 
toinconvenience the passengers, if not actually to endanger 
the ship. 

The scantlings of the hulls of the Cunarders were de- 
termined by most painstaking calculations and investiga- 
tions to ensure the maximum strength with the minimum 
weight being obtained. These calculations were made 
by the builders of the two vessels, and approved by the 
experts of Lloyds’ Register, the Admiralty, and the Board 
of Trade. The problem of rendering the workmanship 
not only as perfect as humanly possible, but of fixing the 
arrangements by which safety against accident at sea 
would be secured, has entailed both 


great skill and | 


German liners are also equipped. Inan emergency every 
door can be promptly closed by hydraulic power by the 
officer on the bridge, or at one of several positions 
throughout the vessel. To re-open any of the doors 
thereafter, this can only be done by anyone who may 
chance to be in either of the compartments from which 
through-cc: munication has been taken away. Even in 
such a contingency, the door closes again automatically 
by means of a float and gear, but only after sufficient 
time has passed to enable the imprisoned one to pass 
through. 

Some of the views we give in two Supplements will 
enable the reader to gather a fair idea of the construction 
of the double bottom, and others convey information about 
the main framing, beams, &c. The flat keel is composed 
of three thicknesses of plating, each of these varying in 
thickness from lin. to 1jin. These plates, as assembled, 
had the holes for the rivets formed by electric drills, one 
thickness being used as a template to secure regularity 
and fairness. As already indicated, the riveting of the 
keel, centre keelson, side longitudinals, floors, and 
intercostals, as well as the plating of outer and inner 
bottoms up to the upper turn of bilge, was done by 
powerful hydraulic tools. To make the outer plating 
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nine decks, severally named the lower orlop, the orlop, the | 
lower, the main, the upper, the shelter, the promenade, | 
the boat, and the sun deck. The decks with state-room | 
accommodation for passengers are 9ft. in height, but 
wherever there are saloons and other public rooms the 
height is from 10ft. to 11ft. For a considerable length | 
Here 

are the boiler and turbine rooms, with side bunkers, 

equivalent to about 420ft. of the total length of the hull, 

and the depth from the main deck to the tank top. The 

depth between the inner and outer bottom is 5ft. at the 

middle line, and the inner bottom is carried to an unusual 

height up the round of the bilge. This and the caulking 

of the side coal bunker plating, and other features, have | 
been arranged with a view to minute sub-division 

of the hull according to special stipulations of the 

Adniiralty. 

There are fifteen transverse water-tight bulkheads | 
throughout the length of hull, these being closer spaced | 
forward and aft wherg there is greater chance of injury | 
from collision or from grounding. Sub-division is so 
attended to that two even of the largest water-tight com- 
partments might be flooded by the inroads of the sea 
without in the least imperilling the great vessel and her | 
lving freight. Besides all this the bulkheads, almost | 
t roughout, are fitted with the now well-known system | 
of Stone-Lloyd doors, with which the fastest of the 


THE BOILERS OF THE MAURETANIA 


carvel system of fitting the strakes was pretty freely | 
employed, the strakes being narrower than is adopted as 
a rule, thus adding to the number of landings and the 
strength of the shell. 

The framing of the sides of the ship consists of 
channel bars and deep-web frames, the latter, of course, 
being more closely spaced in the region of the machinery 
spaces. The channel bars, as will be gathered from | 
some of our views, extend from the margin plate of the 
inner bottom to the shelter deck, some of them having a 
total length of 55ft., and-an average weight of three- 
quarters of a ton. While on the bottom of the vessel, | 
what we have said of the narrow strakes and carvel 
lapping obtains, still, on the whole, the number and 
weight of bolts and overlaps have been minimised by the 
number of very large plates employed. In the shell 
and on the decks the length of very many of the plates is 
34ft., and they weigh 2} to 3 tons each, while in 
some instances the length is 40ft. and the weight 4 tons 
to 5 tons, a record size for ship plates of this heavy 
scantling. One of these huge plates we illustrate. 


Another notable fact regarding the plating of the 
Mauretania is that in the top parts of the vessel—the 
four sheer strakes and on the top decks—there are 
many doublings, and the quality of steel employed is of 
the high tensile order, having an ultimate strength of | 
from 386 to 40 tons per square inch. 





An advantage | 





| the keel, and with the shell plating rabbeted into it. 


appertaining to the doubling portions of plating is that 
there are two complete straps over the butts, and these 
in all cages lie close against the continuous plate, with 
two thicknesses of continuous plating supporting the 
butt joint. The coal bunker casings are, as has been 
stated, caulked water-tight, and are so placed relatively to 
the side of the vessel as to contribute—with the system 
of heavy tube pillaring which is arranged to be in line 
with the bunkering and the plate air shafts—very 
materially to the strength of the vessel against hogging 
strains and any vibratory influences there may be. In 
the structural design and scantling of deck-house fronts, 
&c., much care and skill have been exercised in safe- 
guarding upper works and erections from the shocks of 
the sea. ‘’he thickness and stiffening of a number of 
these features about the forward portions of the vessel 
impress the onlooker with the thoroughness of the build- 
ing firm in providing against all possible contingencies of 
this description. 

In THE Eneinzer for September 29th, 1905, reproduc- 
tions were given from photographs taken in the shops of 
the Darlington Forge Company of the heavy forgings and 
castings connected with the stem, stern-frame, propeller 
brackets, and rudder,.which we again include in the 
present account. The stem barfis of forged ingot steel, 








connected by a steel casting to the centre keelson -_ 
The 
stern-frame and propeller brackets are of cast steel, of 
special construction, and weigh 150 tons, the main piece 
of the stern-frame alone weighing very nearly 50 tons. 
This is in the form of an arch, and is designed to enable 
a free flow of water passing to the inner and aftermost 
propellers. Abaft these propellers there is even a more 
rapid fall in the arch to meet the main support of the 
rudder. To this main casting the two brackets for the 
inner shafts are connected by strong rivets put in by 
hydraulic power. The brackets for the wing or outer 


| shafts are connected by means of large flanges to the 


Iain structure of the ship. The shaft brackets had to 
be of very large size, both to give the required strength 
and to provide for their being shaped to minimise 
eddy-making when the vessel is progressing at top 
speed. The rudder weighs 65 tons, and is of the 
balanced type made up of a series of three castings 
bolted together with heavy ribs. The rudder head is 
of forged ingot steel, and 25}in. in diameter. There is 
only one gudgeon on the stern-frame, and the pintle 
for this had to be made of very large size, although in 
double shear, its weight being over 1} tons. The design 
of the gudgeon is such that it will be possible to with- 
draw the pintle and replace the bushings without discon- 
necting any part of the rudder or the steering gear, which 
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s of Brown’s | 
Of other auxiliary gear on board the great vessel, | 
mention may here be made of Napier Brothers’ steam | 
windlass and capstan gear fitted on the forecastle; the | 
immense anchors associated with this gear: and the great 


chain cables by Brown, Lennox and Company, of Ponty- ment—taken only 
for the use of a ship, each | most of the staging 


pridd; the largest yet made 
link measuring 22}in. long, 3jin. diameter 
part, and weighing 160 1b. These links have been tested 
to 370 tons tensile strain, or about 100 per cent. above 
the Admiralty proof-strain. a 
e 


Before proceeding to deal with propelling 


make, of Rosebank Ironworks, Edinburgh. | the side or down through the open hawsehole at the bow, | and readers who were privileged to inspect the after body 


to be duly, not to say fearfully, impressed with the | of the Lusitania at Clydebank may possibly gather what 


great height of the ship. 


| are able to reproduce se 


| strike one with its fineness of entrance, about the load 
| water-line particularly. 
| the bossing and position of the propellers, the form 
| housing of the rudder, ec. 








UPTAKES AND FUNNELS OF THE MAURETANIA 


machinery built by the Wallsend Slipway and Engineer- 
ing Company, Limited, it will be in order to refer 
to the arrangements in connection with the launch- 
ing of the vessel as gathered from a privileged inspection 
of her while on the stocks some days before that event. 

The launching weight of the Mauretania as she rested 
on the ways and bilge blocks prior to the actual day of 
the launch was estimated at between 16,500 and 17,000 
tons, 1000 tons of which figure represented shafting, deck, 
and auxiliary machinery connected with the propulsive 
arrangements. The standing and sliding ways, which 
were about 6ft. in width, and supported the vessel through- 
out about 680ft. of her length, thus had a superimposed 
weight of slightly over two tons per square foot of their 
surface. They seemed to be transversely apart nearly 
two-thirds of the vessel’s beam, and this brought the 
poppets or cradle uprights under the “boss” or swelling 
of the rim of the vessel for the wing shafting, the poppets 
having a slight sloy e outwards towards the line of running 
ways. Forward the cradle poppets, as may be gathered 
from a view in the supplement, had a similar lateral slope, 
and substantial bracket knees were riveted to the vessel’s 
entrance to take the heads of the poppets in a way resem- 
bling the practice adopted at Clydebank in connection 
with the Lusitania. There was also a somewhat similar 
system of cross tieing the poppets underneath the keel to 
obviate anything like lateral spread, owing to the great 
superimposed weight. The keel of the Mauretania was 
laid with a mean declivity of slightly over 4in. per foot. 
To check the “ way” on the vessel when afloat about 500 
tons weight of chain cable on each side were arranged in 
four groups, and so connected with each other 
and with the four check ropes on each side—which in turn 
were attached to palms and pins, at distances apart of 
about 34ft., along the vessel’s forebody—as gradually to 
bring the maximum retarding effect on the way of the 
vessel. As already stated there was a “launchiog run” 
of some 1250ft. in which to check the huge vessel, and 
this like all the other a rangements was most satisfactorily 
accomplishzd. A quantity of the ship's own immense 
cables, already referred to, was employed for the purpose 
of drags. There were no buried anchors employed for 
the checking, which is a practice now being given up, 
because of the.severe manner in which it punishes the 
surface ground—piling and cross-piling—of the building 
berth, and endangers adjacent standards and other 
erections. 

When going round the Mauretania, inspecting the 
launching arrangements, &c., some observations, of 
course, were also possible in connection with the position 
and form of the propellers, and with the general lines of 
the hull. As will be seen, however, from a number of our 
illustrations, the interposition of the great array of staging 
trestles, specially devised by the builders, and which have 
formed an important feature in the constructional methods 
employed, militated against a satisfactory view of the great 
ship as a whole being taken, and it is impossible to give 
an adequate idea of her undoubted grace and symmetry. 
The upright standards of the shed, the tracery of fore-and- 
aft, and transverse runners high overhead, as well as the 
stacks of trestles just mentioned, combined to take from 
and minimise the stupendousness of the vessel’s hull. 
One had to mount to the shelter deck—electric lifts for 
workman and their tools facilitating this—and peep over 


The problems connected with fixing the position. 
diameter, form, surface, &c., of the propellers were, of 


course, very vital parts of the task before the builders and | 


engineers, even after the general design of the two vessels 
had been determined upon by Mr. Bain and others of the 
Cunard staff, and of the Advisory Committee of experts. 
The firm of Swan and Hunter for a considerable time. 
even before the technical characteristics of the two 
versels were finally agreed upon, had put afloat a 47ft. 
electric launch, in all essentials as to under water form, 
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three days before the launch, when | 
, &e., was removed. These give a | disc areas neither vertically nor transversely overlapped 
’ 


at the smallest | very clear idea of the form of the fore body, which will | there appears to be slight overlapping in the latter 


some of these points are from the view above referred to 
Through the courtesy of the builders and owners we | of the Mauretania. Roughly, while in the former 
veral photographs—see Supple- | the two wing and in-turning propellers were about 


ship 
: : P 70ft, 
in front of the two inner and out-turning screws, and the 


ship ; 


but, on the other hand, the distance apart seems to be 


A view of the stern end shows | greater by some 10ft. or 12ft. The diameter of the pro- 
and | pellers are closely in the neighbourhood of 17ft., while the 


surface area of the blades strikes one as greater than in 
the Lusitania. The weight of each propeller is about 


| 20 tons, composed of a cast steel boss and manganese 
| bronze blades. 


‘he four shafts of the Mauretania, carrying each its 
single propeller, are all of hollow bore compressed stee] 
and they will run at from 190 to 200 revolutions por 


| minute. The two inner, or low-pressure, turbine shafts 
“9 


us has been stated, are in-turning, and the two wing, or 
high-pressure, turbine shafts are out-turning. The total 
p wer transmitted equally through the four shafts is com. 


| puted to be 68,000 indicated horse-power, as in the case 


of the Lusitania. The go-astern turbines, one on each 
low pressure shaft, but apart from the low-pressure casings 
are designed to transmit about two-thirds of the power 
developed in the go-ahead turbines. The immense con 
vensers are installed abaft the turbine engines, and out 
side of the inner shafts. 

Our illustration on page 296 is reproduced from a photo- 
graph of one-half of the turbine installation as erected 
in the fine shops of the Slipway Company. An astern 
turbine is seen in front of the immense exhaust port of a 
low-pressure turbine behind it, and beyond this again is 
one of the high-pressure turbines. The group illustrated, 


| together with the bearings and adjustment accessories, 
| takes up a length of about 140ft. of the length of shop, 


but the engraving gives but an inadequate conception of 
the length and massiveness of the installation. 

The high-pressure turbine casing struck us as being 
quite 25ft. long, and in internal diameter at the exhaust 
ead it seemed about 10ft. The total length from one end 
of low-pressure casing to the further end of the astern 
casing, with the adjustment block between, of course, 
was about 90ft. The internal diameter of the low-pressure 
casing at its widest end is about 16ft. 6in., and the 
rotating mass in this cylinder, together with that in the 
astern casing, must approach 200 tons. Notwithstanding 
this, the dummy at the end of the casing and the adjust- 
ment block are so accurately arranged, that an allowance 
so minute as 4,551. is readily possible. The need for 
this important item in the installation can also be appre- 
ciated from the fact that a peripheral speed of 10,000ft. 
to 11,000ft. per minute in the high-pressure rotor is 
attained, and is associated with a clearance of only ,\in. 
between the blades and their proximate surface of rotor 
or casing. 

The casings for all the turbines are of cast iron, and 
were supplied in some cases by Fullarton, Hodgart, 
and Barclay, of Paisley, while the rotors are of Whit- 
worth compressed steel. The disc wheels of the rotors 
are also forged of the same material, but the dummies 
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PLATES FOR THE MAURETANIA 


a replica of the model they had submitted to the Cunard 
Company. With this little vessel an enormous number 
of experiments were, and continue still to be, made in 
connection with propeller problems. Altogether, from 
first to last, some twenty-five or thirty different pro- 
pellers having modifications as to form, size of blades and 
cones, relative positions and planes for the four ser ~s— 
and especially their distance from the skin of «ie ship 
and froin each other—have been carried out, and accu- 
rate records made both by the staff of the builders and 
that of the engineers. This has, of course, led to special 


points in the general design being modified or accentuated, 


are of cast iron. The rotors were machined out of a 
solid ingot. The machine on which this work was 
done is a very notable tool, at one end of the Wallsend 
erecting shop, of which a few particulars will afterwards 
be given. , 
To provide for longitudinal expansion, the turbine 
casings will only be fixed to the beds—very rigid struc- 
tures on the inner bottom of the vessel—at one end, being 
left free to move longitudinally in slipper guides at the 
other. Further to provide for this quality of elasticity 


| and freedom, all bearings are spherical in form, and the 


seats are provided with adjusting pieces for taking up the 
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at the sides and bottom. By this means the 


in can be re-set without the shaft being lifted 
- the renewal of the white metal. The exhaust 


for 
ports and 
denser 1s an 
stayed: paying our visit to the Wallsend shops all the 
os and rotors were on the floor in various stages of 
lection, and the high-pressure rotors were in process 
of being bladed—a highly interesting, as it is important, 
feature of turbine wok. In this important part of the 
Wallsend undertaking Mr. Parsons has collaborated 
with Mr. Laing and others responsible in the pro- 
vision of the data requisite for the sizes, spacing 
formation, angles of setting, &c., of the blading to be 
determined. In the matter of the method adopted for 
fixing or “ rooting ” the blades to both rotors and casings, 
a deviation from the general practice hitherto followed 
by the Parsons Company—and from that which has up 
till recently obtained in the works at Clydebank in con- 
nection with turbine machinery—has been made from the 
outstart in the Wallsend works. This deviation, adopted 
after most careful and searching inquiry and experi- 
ment on the part of Mr. Laing and his staff, is largely 
based upon the Willans - Sankey method devised 
and followed in the turbine practice of Willans and 
2obinson, Rugby. Indeed, for most part, the blading for 
the Mauretania turbines has been supplied, although in 
a partially completed state, by the firm named. Here, 
however, it should be made clear that while the supply 
and the method of rooting are matters for which the 
Rugby firm should have full credit, this does not apply 
to the methods of lacing or shrouding the points of the 
blades. The plan adopted is the side lacing and brazing, 
as in the Parsons practice. The blades are provided in 
annular segments of from about 2ft. to 3ft. 6in., accord- 
ing to the diameter to be compassed. The segments 
consist of the foundation ring with the blades set, and 
securely set, into slots therein. These slots have been 
carefully machine-divided and milled simultaneously 
in a special automatic Whitworth tool, which is one of 
many tools of note in the new blading shops at 
Wallsend. 

This gives the utmost accuracy in the pitch of blades, 
which are fitted into the foundation ring by hand, the 
foot of the back edge being turned over more effectually 
to fix them in the slots, while the binding and lacing is 
at the same time arranged near the points of blades. In 
the case of the blades at the wide end of the low-pressure 
turbines these are 22in. to 23in. in length, and there 
are three rows of lacings in the depth. The segments of 
foundation rings,with their comb-like assemblage,of project- 
ing blades, are fixed and held securely in position in their 
annular grooves by means of side caulked strips, which are 
in one or two layers, according to the depth of the groove. 
This appeared to our representative to be from about 
3in. in the short high-pressure t> about lin. in the longer 
blades of the low-pressure turLine. An obvious advan- 
tage of the two caulking layers consists in their enabling 
any tendency of the blading to “tilt” in a fore-and aft 
direction from the true normal of the rotor or casing 
surface to be rectified and adjusted. 

The general assembling and fitting of the foundation 
rings with their blades by the segmental method has 
obvious advantages over the method hitherto followed in 
the Parsons practice of fitting each blade separately. The 
workmen installed each ring of blades with remarkable 
facility. The saving in time and labour alone is very 
considerable, while, of course, the accuracy and lasting 
quality of the work must also be greater. For joining the 
segments by the point lacing two or three blades are left 
free at the ends, and these receive the lacing from the 
segment next adjoining. Thus the only soldering to be 
done in position on the rotor or casing is that required for 
connecting the four or six unlaced blades at the ends. 

One matter of much interest in connection with the 
Mauretania turbines consists in conducting the steam 
which may leak past the dummy grooves, not to the con- 
denser, as in smaller units, but through a leak-off pipe 
and through one of two or three valves into the turbine 
casing itself at various points on its length and stage of 
expansion. But of this and other small but vital matters 
connected with the accessories to the turbine machinery 
we defer detailed description until the machinery is 
nearer the stage of practical every-day work. 

To furnish steam for all purposes on board the Maure- 
tania there are twenty-five cylindrical return-tube boilers, 
twenty-three of which are double-ended, with four 
furnace; at each end, and two single-ended, each with 
four furnaces, making 192 furnaces in all. The double- 
enders are 17ft. 8in. in diameter, and 21ft. long, and are 
to generate steam of 180 1b. working pressure, reduced 
to 160 lb. at the turbines. They are all to work under 
the Howden system of forced draught, the fans all being 
driven by electric motors. The total grate area is close 
upon 4000 square feet, and the total heating surface 
160,000 square feet. Our illustration on page 289 shows 
the whole installation of twenty-five boilers erected in 
the boiler-shops of the Wallsend Slipway and Engineering 
Company, even to the extent of having all accessories 
fitted just as in the vessel’s boiler compartments when in 
place. There, however, they will be installed in four 
groups, each in a separate compartment. The first or 
aftmost group will consist of six boilers, three on each 
side of a middle stoking passage running athwartship ; 
the second group will be the same, and so with the third, 
while in the foremost compartment the two single-enders 
will be placed in front of the five remaining double- 
enders. The uptakes of each group will be led into one 
funnel, there being four funnels, oval in section, the fore- 
and-aft axis being 23ft. 6in., and the athwartship 17ft. 6in. 
The tops of the funnels will reach to 155ft. above keel, 
or 120ft. above the normal load water-line. 

Following our customary practice, we have not, in the 
foregoing account of a great undertaking, made mention 
of names and personalities; but before concluding we 
must express our sincere thanks to Mr. G. B. Hunter, the 
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leads from the low-pressure casing to the con- 
iron casting of immense size and massively 
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esteemed chairman of the Mid-Tyne combination of ship- 
building and engineering industries; to Mr. Edwin de 
Rusett, M. Inst. C.E., M. Inst. N.A., the naval architect 
to the Swan and Hunter branch of the amalgamated 
concern, to Mr. Andrew Laing, M. Inst. N.A., of the 
Wallsend Slipway and Engineering Company, whose 
Clyde experience and successes bid fair to be suitably 


crowned by his latest performance on Tyneside; to Sir | 


W. H. White, K.C.B., and finally to the Cunard Company 
itself, for their courtesy and assistance in affording 
facilities for the preparation of this description. 








140-TON FLOATING CRANE. 





For floating cranes, hitherto, the sheer-leg style of crane 
construction has been preferred. On this system the feet of 
the fore-legs rest upon, or are housed at, the pontoon gun- 


floating crane which has been designed to get rid of the 
drawbacks referred to. This is the floating crane for 140-ton 
and 20-ton lifts which has been supplied to the order of 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
Wallsend-on-Tyne, by the Duisburger Maschinenbau-Actien- 
Gesellschaft—Messrs. Bechen and Keetman—Duisburg-on- 
Rhine, and was shortly referred to in our account of the 
recent visit of Electrical Engineers to the Tyne in our im- 
pression of July 20th. 

This appliance, which has been given the name of Titan, 
has now not only been put through all official tests—one of 
these with a test load of 175 tons being illustrated below 
—but has been employed in executing every-day prac- 
tical work, much of it of a kind which would have taxed to 
their utmost the appliances and methodsordinarily available. 
In at least one case, if not in several, the floating and self- 
propelling crane has enabled the heaviest machinery t> be 
installed on board ship by bringing it from the engine 
works at*a distance, rather than shifting the steamer hers2lf 
from theSberth at which she lay to the engine works, or to 
where existing stationary crane facilities were available. 
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FLOATING CRANE—JIB RAISED 


wale, and the load has to be passed betwe2n the legs. This 
arrangement has considerable disadvantages:—First, the 
loads to be handled must not exceed certain dimensions 
limited by the sloping position of the fore sheer-legs ; 
secondly, the outreach of the crane from the turning point of 


Another striking instance of the power and adaptability of 

the Titan crane is the efficient manner in which the 

mammoth cross-legs were lifted into position in the overhead 

transporting system above one of the building berths in the 
| Palmer works at Jarrow. 














FLOATING CRANE—JIB LOWERED 


the legs to the middle of the hook cannot be used to its full 
extent, for even at a small inclination the legs will come in 
touch with the side of high ships; thirdly, the legs, owing 
to the great length this last drawback entails, become heavy 
as well as clumsy and expensive. 

Above, and on page 292, we illustrate a construction of 








from the drawing given on page 
from the engravings of the actual 
the turning points of the jib are 
kept sufficiently far back from the gunwale of the 
pontoon to leave in front of them ample space for 
taking up the things to be lifted. The latter do thus not 


As will be seen 
292, and still better 
crane given above, 
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require to be placed between the crane legs, and, therefore, | lift. With a breadth of pontoon of 77ft., a free space of about 
may be of any size. Masts, funnels, and other long parts of | 25ft. remains on deck, in front of the jib, for carrying and 
the vessel may without difficulty be placed on board ship, | attaching the weights to be lifted. 
and work of this nature, as is well known, is sometimes with | 
great difficulty accomplished when the usual sheerleg crane | diameter of the cylinders being 1lin. and the stroke 173in. 
is employed. Incidentally, of course, the distance of the | The motion of the engine shaft is conveyed to the main shaft 
turning points at the foot of the jib from the gunwale of the | by means of a pair of spur wheels having machine-cut teeth. 
pontoon obviates any contact of the jib with the vessel’s side. | Three change gears, arranged on a system of the crane- 
The pontoon can be brought close up to the ship’s side, and | builders’ own, corresponding to the three lifting gears, are 
the jib, as faras the screw spindles admit, can be brought to | arranged on the main shaft. The bevel wheels of these 
the vertical, or rather as far as may be necessa:y in the cireum- | change gears are made of Krupp’s close-grained cast steel, 
stances, to prevent fouling the vessel’s side. Constructionally | having machine-cut teeth of a special character. These 
also this type of sheer-’eg crane has a further advantage, in | bevel gears have proved very satisfactory in numerous plants, 
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PONTOON OF FLOATING CRANE 


and afford every guarantee for the safe working of the crane. 
The first change gear, counting from the bow of the pontoon, 
drives the large lifting gear for 140 tons, the second is used for 
| driving the screw spindle for adjusting the jib, and the third 
is employed for putting the small 20-ton lifting gear into 
operation. Both of the lifting gears are provided with change 
wheels in order td obtain two different working speeds. _Thus 
the large hook lifts loads up to 70 tons at 63ft. per minute, 
and loads'of from 70 to 140 tons at 34ft. per minute. The 
small hook lifts loads up to 10 tons at 50ft. per minute, and 
loads from 10 to 20 tons at 25ft. per minute. 
The large hook carries the loads in ten falls of rope, the 
small hook in four falls. . The lifting ropes: have a safety 


that the whole jib can be of lattice work, thus securing 
requisite strength, with a relatively small weight. It will 
also, of course, be understood that the lattice work construc- 
tion enables one or more sections of the jib to take an 
angular direction, thus obviating the great length—and 
consequently great weight—needful in the case of ordinary | 
straight sheei-ieg cranes. 
The maximum outreach of the Titan jib is for the large 
140-ton hook 80ft. and for the smaller 20-ton hook 100ft., 
these distances being measured from the middle of the hook 
to the turning points of the jib. The lifting gear for the 
larger hook is capable of carrying 80 tons at 80ft. radius, and 
for the smail hook 140 tons at 59ft. radius. - The smallest 
working radius is 9ft. for the light lift and 16ft. for the heavy 


The crane is driven by a two-cylinder steam engine, the | 


factor against breaking of eight ‘to~ten. -The lifting gears | 
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| permit of the ends of both ropes being wound up simul- 
| taneously, for which purpose the lifting gears are provided 
| with two separate rope drums. Both hooks are arranged 
with ball bearings, and that for the 140-ton load is of special 
construction, and provided with two joints. Each lifting 
gear is fitted with a brake of approved construction. The 
mechanism for adjusting the jib consists of spur and bevel- 
wheel gears, and two screw spindles, all of Siemens-Martin 
steel. Generally all the toothed wheels are made of cast 
| steel, and the toothed pinions of wrought steel, while the 
| teeth of the quick-running wheels are all machine-cut. All 
| turning parts are fitted with lubricating arrangements, and 
protected where necessary. The controlling of the driving 
| engine, and of the change gears, as well as the working of 
| the brakes, is done from the attendant’s stand on the front 
| part of the jib, as seen in our illustrations. 
| Besides the lifting gears for 20 and 140-ton loads, a further 
independent lifting mechanism, of special construction, is 
situated on the deck of the pontoon, between the sides of the 
protecting frame. This lifting gear, driven by a special 
reversible twin steam engine, actuates a small crab of 5 tons 
lifting capacity, the track for which is arranged underneath 
the jib from the knee to the top of the crane nose, having in 
all a length of about 56ft. (17 m.). The purpose of this 
arrangement is the shipping of small loads from the deck of 
the pontoon, or from a skid lying between the pontoon and 
the ship, without needing to adjust the heavy jib. A special 
device of the respective lifting gears makes it possible to 
move the load on the hook always parallel to the existing 
position of the lower section of the jib. This small, handy 
lifting mechanism is controlled from the elevated platform 
already mentioned, as is the case with the other lifting gears. 
Coming to speak of the pontoon itself which carries the 
crane—and, as already indicated, carries within itself pro- 
pulsive power—it has a length of 90ft., a breadth of 77ft., 
and a depth at side of 14ft. The material used in its con- 
| struction is all Siemens-Martin steel, in compliance with the 
| conditions of, and tested by, the German Lloyd. Carlings 
are provided beneath the rails of the trucks in front of the crane 
bridge, so that heavy parts of machinery up to 140 tons weight 
can be carried. The deck surface consists of smooth steel 
plates having overlapped longitudinal seams and butts. Two 
longitudinal bulkheads, carried. the whole length of the 
pontoon, divide it into three compartments, and at the same 
time serve as crane foundations, while two further transverse 
bulkheads divide the pontoon altogether into nine compart- 
ments, the two end series being used as ballast tanks. The 
middle compartment contains four vertical non-condensing 
two-cylinder compound engines, all of which are employed 
for propelling purposes, and two of them also propel the 
pontoon in a transverse direction. In the engine-room also 
| there is a single-cylinder centrifugal pump for filling and 
emptying the’ballast tanks. Provision is made for a fresh- 
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water tank for feeding the boilers. Simply furnished living- 
rooms, consisting of sleeping-room, mess-room, kitchen, and 
pantry are provided for the staff in the. middle compartment 
on the port side. The boiler-room is on deck, and contains 
two cylindrical two-furnace marine boilers, built for a work- 
ing pressure of 150 Ibs. per square inch of material in 
accordance with the conditions of Lloyd’s Register of British 
and Foreign Shipping. A coal bunker is provided at the aft 
end of boiler-room. 

Two wales, or fenders, of solid pine, fitted between steel 
angles, run round the whole pontoon, and strong bulwark 
railings are fitted along both sides and aft. The pontoon is 
steered by two rudders, the tillers of which are connected by 
means of a coupling-rod. These are actuated from the raised 
bridge by the aid of a winch with hand gear. Warping is 
effected with the help of four steam capstans, each of three 
tons traction effect, and suitably distributed on dock. Four 
strong double bollards are fixed on neck for mooring the pon- 
toon, and smaller bollards and hawse pipes are provided where 
necessary. On the deck forward a steam windlass is fitted, 
by means of which the stockless anchor is housed within the 
hawse hold in such a way that no part of the anchor projects 
beyond the side of the pontoon. 

Reverting again to the storage space—about 25ft.—on the 
deck of the pontoon, in front of the crane jib, for accommo- 
dating the loads to be shipped or which have been unshipped, 
an arrangement is here provided which renders it possible to 
store and lift the loads from each side, although the crane 
hook is only movable in the vertical plane. This arrange- 
ment consists of two trucks, each being set upon eight running 
wheels, and in connection with a chain coupling which can 
be driven by one of the four steam capstans. These two 
trucks can bring the load to each side from underneath the 
crane hook or take it thereto from each side with facility. 

Of course, the full utility of this appliance will be 
demonstrated—as it has from the first been designed to 
do—in the work of lifting the machinery on board the 
Mauretania now that great vessel is afloat. As to the 
propulsive capability of this ‘‘ crane ship,’’ she has already 
propelled herself at 6 knots, and she has been mancuvred 
transversely and obliquely with all needful facility. 

For the information embodied in the foregoing, as well as 
for the illustrations given, we have to express indebtedness 
to the courtesy of the designers and builders of the crane— 
Messrs. Bechem and Keelman, of Duisburg, facilitated by 
the assistance of Mr. August Reichwald, of Finsbury Pave- 
ment House, London, the sole agent in this country for the 
firm named. Neither should we omit to mention the 
assistance of the firm of Messrs. Swan, Hunter and Wigham 
Richardson, to whose order this novel appliance has been 
installed on the Tyne. 








OBITUARY. 


JOHN HALL. 
Mr. JoHN Hatt, the secretary of the Sheepbridge Coal and 


Iron'Company, Limited, died suddenly at his home, Gladstone- | 


road, Chesterfield, on the 18th inst. At anearlyage he entered 
the offices of Oliver and Co., which had then a foundry in 
Knife-smith Gate, Chesterfield. From thence he went to the 
Sheepbridge Coal and Iron Company, where his remarkable 
business capacity was promptly exhibited, and he rose 
rapidly until he attained the important position of secretary, 
which he has held for over thirty years. On the 17th inst. 
he atterfied a meeting of the Committee of the Chesterfield 
Benefit Building Society, of which he waschairman. For 
years he was chairman of the Newbold Local Board, and 
when the Chesterfield Gas Light and Coke Company’s under- 
taking was acquired by the Chesterfield and District Gas and 
Water Board he was the first chairman of the Board. Mr. 
Hall, who leaves a widow and one daughter, was in his sixty- 
sixth year. Death is attributed to heart failure. 


HENRY SWINGLER. 


THE death is announced of Mr. Henry Swingler, J.P., 
which took place at Edge Hill, Duffield, on the i8th inst. 
Mr. Swingler was a member of the firm of Messrs. Eastwood, 
Swingler and Co., engineers, Derby. He was a past-president 
of the Derby Society of Engineers. For some years he was a 
governor of Derby School, and was chairman of the Derby 
Gas Company until ill-health compelled him to resign about 
a year and a-half ago. In 1880 he was placed upon the Com- 
mission of the Peace for the borough of Derby, and in 1885 
was enrolled a county magistrate. Subsequently he was 
appointed a deputy-lieutenant of the county, 








THE YORK ROLLING MILL. 


As a sequel to a paper on ‘‘ Improvements in Rolling Iron 
and Steel,’’ read by Mr. James E. York at the recent meeting 
of the [ron and Steel Institute, a demonstration was given on 
Monday last at the Cyclops Ironworks of Messrs. Edward Le 
Bas and Co., at Millwall, under the auspices of the York 
Transverse Rolling Process Company, Limited. In the paper 
Mr. York described the way old worn rail sections, girder 
rails, guard rails, and such like, could be made to assume 
various useful forms, such as steel sleepers, column sections, 
&c., by treatment in his transverse mill, whilst by the use of 
his universal mill steel rails could be re-rolled and various 
sections could be obtained in considerable length. The main 
feature in this case being that all parts, whether web, flanges, or 
head, could be subjected to uniform rolling pressure, which, how- 
ever, could be adjusted in each direction independently of the 
other, or otherwise. This is effected by the use of frictional 
rolls in vertical axes in addition to the usual horizontal rolls. 
The transverse mill resembles an ordinary two-high mill, but 
a table is interposed, between the rolls, which moves by fric- 
tion on the lower roll andon rollers in front and behind it. The 
work is restricted in length to the width of the mill, and is held 
on the table in a position parallel to the axes of the rolls, whilst 
only that part projecting above the surface is subjected to the 
rolling action. The model shown at Millwall was an 8in. 
mill, and the rolls, and indirectly the table, received motion 
from a double rack and pinion connected to cranks on geared 
wheels worked from an electromotor. It was conclusively 
shown on a piece of rail 6in. Jong that the head of the rail 
could be rolled out flat without disturbing the other dimen- 
sions, also that a piece of plate of the same length could be 
easily bent to an angle. Moreover, it was obvious that by 
modifying the character of the surface of the table or of the 
upper roll that the work could be made to take any desired 








coneavities or convexities—that is, patterned surfaces could 
be produced. In fact, the demonstration showed that the 
possibilities of the mills—transverse and universal—may be 
regarded as manifold, not the least important feature being 
the preparation of blanks in the transverse mill for finishing 
in the universal mill ; but what the demonstration failed to 
do was to throw any light on the broader question of the 
successful practical employment of the mills. In fact, the 
model was scarcely adapted for showing this important 
point. 








THE WHITE STAR LINER ADRIATIC. 


Hap the new White Star Liner Adriatic been launched on 
any other day than yesterday the event would probably have 
attracted considerable attention. As it was the Mauretania 
quite put into the shade all lesser vessels. But the Adriatic 
is a big ship, and, although in some respects a sister to the 
Baltic, she is of somewhat greater displacement, and in her 
all modern improvements will, of course, be embodied. Her 
length is 725/t. 9in., her breadth 75ft. 6in., and her depth is 
50ft. Gin. Her displacement will be no less than 40,000 tons, 
only 3000 tons less than that of the Mauretania. 

The double bottom is 5ft. lin. deep, except under the 
engines, where it is 5ft. 10in., to give greater rigidity in the 
neighbourhood of the machinery. The tanks or cells of the 
double bottom will hold several thousands of tons of 
water, and the powerful pumps with which the ship will be 
equipped will enable these spaces to be filled or emptied of 
water in a very short time. 

The Adriatic has nine steel decks. Her frames are com- 
posed of steel channel bars, and she has eleven water-tight 
bulkheads, sub-dividing the vessel into twelve water-tight 
compartments. Many ofthe shell plates are over 30ft. long 
and 5ft. wide, and weigh between three and four tons. 

Whilst the arrangements for cargo will be very complete, 
the great feature of the vessel will be the passenger accom- 
modation. 

The general arrangements of the ship will be similar to the 
Baltic and other vessels of this type, a continuous shade deck 
running fore and aft, with three tiers of deck-houses and 
three promenade decks above same. On the upper promenade 
deck will be situated the first-class lounge, the first-class 
reading and writing-room and the first-class smoke-room. On 
the upper, bridge deck and the promenade deck will be 
arranged the large deck state-rooms, which form such an 
important feature of the sister ships; a further attraction is 
being provided by a large number ofsingle berthrooms. The 
first-class dining saloon will be on the upper deck, and all the 
first-class accommodation will be arranged amidships. 

Immediately abaft the first-class will be the second-class 
accommodation, included in which will be a comfortable 
dining saloon with 240 seats, smoke-room, and also a ladies’ 
room, for this class of passenger. 

The third-class passengers will be provided for abaft the 
second-class, and, to a limited extent, at the fore end of the 
vessel. 

As in the other large steamers of this type, one of the most 
notable features in the Adriatic will be the grand first-class 
dining saloon—a very handsome apartment. Situated, as 
already mentioned, on the upper deck, it will extend the full 
width of the ship—75ft. 6in. It will be exceptionally lofty 
and airy, and will contain seating accommodation for about 
370 people. The seating arrangements will bein the popular 
restaurant style, with small tables studded over the room 
instead of the usual long fore and aft tables. 

There will be an electric lift running from the saloon, or 
upper, deck to the upper promenade deck. A Marconi house 
with apparatus will be fitted on the upper promenade deck 
aft, and in addition the ship will be fitted with a submarine 
signalling apparatus, which allows communication through 
the water at a distance of several miles, whereby in fog the 
ship can be signalled from lighthouses or dangerous points on 
the coast, this constituting another important element in the 
safety of the ship. It is needless to add that this magnificent 
vessel is being built by Harland and Wolff at Belfast. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


COMPOUND LOCOMOTIVES, 


Str,--With reference to the article on the origin and history of 
the compound locomotive in your issue of 14th inst., I should like 
to be allowed to make a few remarks. 

1 agree with your correspondent that M. Mallet deserves the 
credit of being the first engineer successfully to apply the com- 
pound system to locomotives. 

M. de Borodine may have started the serious development of the 
compound locomotive in Russia, but Mr. Thomas Urquhart, 
locomotive superintendent of the Grazi and Tsaritsin Railway in 
S.E. Russia, certainly had a very large and meritorious share in 
the practical introduction of compound locomotives on the railway 
with which he was connected—see his paper on compounding of 
locomotives in the January, 1890, ‘‘ Proceedings” of I. Mech. 
Engineers. 

Mr. Charles Sandiford was the engineer who converted two 
simple engines into compounds on the Scinde, Punjaub and Delhi 
Railway in 1884, one of them a two-cylinder compound, the 
other a four-cylinder ditto—see his paper on the subject in the 
August, 1886, ‘‘ Proceedings” of the I. Mech. Engineers—and I 
consider he displayed much originality and self-reliance in his 
designs, more particularly as regards his four-cylinder engine. 

Your correspondent’s statement ‘‘ that the really distinctive 
compound systems can be counted on the fingers of one hand” 
appears true, and it would seem to be just as correct to speak of a 
Webb, Joy compound as to talk of a Worsdell, Von Borries éom- 
pound, 

A valve motion of some sort is as indispensable to a compound 
locomotive as to a simple engine—even more so—as an intercept- 
ing valve, whether it be called a Worsdell or a Von Borries valve, 
is required. 

September 17th. R. F. T. 


AUTOMATIC COUPLINGS, 


Str, —From time to time railway companies and engineers have 
automatic couplings brought to their notice, but of the great 
number that I have seen none grapple with the real requirements 
of the British or, in fact, any other railways. 

The M.C.B. type of the U.S.A., although useful, is far from per- 
fect, and never can be with those contour of lines. If the auto- 
matic coupling is to come, it must not only couple itself but all 
the other connections between the cars, and that is one of the chief 
points where the automatic couplings of to-day fail. 

Some inventors may say that the apparatus for the automatic 





coupling up of the other connections can be added, but that is just 
where the inventions fail, as they do not lend themselves for 
simple additional contrivance. 

The Canadian Pacific Railway have been experimenting with an 
additional apparatus to their automatic coupling for the automatic 
coupling up of all the other connections, but it is far too costly 
and complicated ever to be extensively used. 

It should be an easy matter to design an automatic coupling, in 
the first instance, that readily lends itself to the automatic coupling 
up of all the connections, and be released by one lever. In these 
days of clever labour-saving appliances it seems extraordinary that 
such an invention does not apparently exist. ij 

Brownsfield Mills, Manchester, H. W. Everarp. 

September 15th. 


STEAM TURBINE ENGINEERING, 


Sir,—The authors have called our attention to two points in 
your criticism on the above book, which they advise us are 
inaccurate, and as we think this inay unjustly injure the sale of 
the book, we beg to ask if you can see your way to modify your 
comments. 

Fig. 240 is not, as your reviewer stated, ‘‘ manifestly wrong.” 
The authors assure us that your reviewer's comment would apply to 
the steam curve of an individual engine at various loads. Fig. 210 
makes no reference in its co-ordinates to variations in loads, and 
we are advised both title and text on the same page are so clear tu 
a technical mind that it is practically impossible for any one to 
misread them. 

The authors state that hyperbolic curves would result if you 
take the four points on each vertical ordinate in Fig. 240. and from 
them plot distinct curves to distinct co-ordinates to show the varia- 
tions of steam consumption of each individual engine under the 
four different loads—quarter, half, three-quarter, and full load. 

The second point they mention is that the text and figures so 
often repeat their ‘‘ standard conditions,” viz. :— 

13 kilogs. per square centimetre, 50 deg. Cent. superheat, §6-6 
per cent. vacuum, 
170 lb. per square inch, 90 dey. Fab. superheat, 26 per cent. 
vacuum, 
e.g-, p. 373 and Chapter XII1. gives complete steam tables, and 
under each figure of Chap. XV., including Fig. 240, pressure, 
superheat, and vacuum are specified, that it is a matter of surprise 
to them that your reviewer could state that ‘‘no hint is given 
that weight alone does not form a true comparison of steam con- 
sumption.” 


September 10th. WHITTAKER AND Co, 


BELGIAN LOCOMOTIVES, 


Sir,—In your issue of the 7th inst. there appears an interesting 
article on ‘* Modern Locomotive Construction in Belgium,” with a 
description of a four-cylinder express locomotive, ‘‘La Meuse” 
type, fitted with a superheater. We should like to point out that 
the superheater in question is the Schmidt system. 

The paragraph which states that ‘‘ the actual extent of renewals 
for pins, brasses, &c., has yet to be elucidated ” is hardly correct, 
asa number of the locomotives on the Continent have been in 
service for many years, and the fact of repeat orders having been 
placed is in itself a contradiction of the statement. 

Westminster, ENGINEERING SUPPLIES, LIMITED, 

September 12th. Harry A, STENNING, Director. 


UNEXPLAINED RAILWAY ACCIDENTS. 


Srr,—Mr. John Riekie—page 278—appears to be of opinion that 
it is the front bogie wheel of an engine which guides the train 
round a curve, and he also speaks as if a pair of leading wheels is 
safer than a bogie. I am, however, entirely in favour of a leading 
bogie, and I find that as soon as the leading bogie wheel enters 
upon a curve the bogie turns,’ so that both outer wheel flanges 
press against the outer rail. Recently, I made some experiments 
upon curves of various radii. The running edge of the inside rail 
was painted, and several ordinary and express passenger trains 
ran round the curve without any of the paint being rubbed off. 
In another experiment, the only wheels to touch the paint were 
the centre pair of a six-wheeled carriage. 

Practically I am of opinion that the present form of rail and tire 
is perfect, and that safety on sharp curves must be obtained by 
drivers carrying out the ‘‘ speed orders” to the letter. 

CLEMENT B, Stretton, of Leicester. 

Hull, September 17th. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
Admiralty :— 

Engineer Captain.—C. J. North, to Barfleur, additional on the 
staff of the Rear-Admiral commanding Reserve Division, Ports- 
mouth. 

Engineer Commanders.—E. F. Sparks, to Formidable, on recom- 
missioning ; F. G. Jacobs, to Barfleur, on recommissioning ; T. W. 
Christian, to Barfleur, additional, to assist the Engineer Captain 
as regards ships building by contractors and for taking records of 
trials; F. Hore, to the Majestic, on recommissioning ; C. Broad- 
bent, to the Challenger ; and E. J. Taylor, to the Jason. 

Engineer Lieutenants.—H. H. Johnson, R. A. Howley, both to 
Formidable, on recommissioning ; W. J. Dixon, to Barfleur, on re- 
commissioning ; A. F. Sawyer, to Barfleur, additional, for service 
with Engineer Captain ; W. A. Wilson, to Vernon, additional, for 
the Niger; E. V. Waud, to the Majestic, on recommissioning ; J. 
F. Shaw and H. B. Tostevin, to the Britannia, on completing ; C. 
E H. Osbourne, to the Vernon and Excellent, for T, and Hyd. 
courses ; T. P. Jackson, to the Hussar; and A. E. Straw, to the 
Vivid, to be detailed for the Aquarius. 

Engineér Sub-lieutenants.—G, Robins, to Formidable, on recom- 
missioning ; G. Preece, A. G. Crousaz, G. W. Cannan, W. 
Lock, L. J. Le Mesurier, H. H. Perring, S. R. Dight, R. Mont- 
gy, P. W. Warwick, 8. C. Church, 8. G. Wheeler, 'T. R. Cave- 

rowne-Cave, W. F. Paffett, J. W. Phillips (acting), W. H. F. 
Hudson, E. Williamson, F, G. Brown, V. D. Nops, A. C. Wippell, 
C. H. J. Purkis, R. C. Boddie, E. McK. Phillips, V. 0. Foreman, 
and L. Thackara, to be lent to Royal Naval College, Greenwich, 
for course of study. 

Chief Artificer Engineer.—W. H. Edwards, to the Vivid, to be 
detailed for the Moth, and to assist on the staff of the Admiral 
Superintendent Tyne and Southern District. 

Artificer Engineers.—P. 8. Johns, J. W. Day, both to Formid- 
able, on recommissioning ; A. Lavender, to Barfleur, on recommis- 
sioning ; F, T. Norris, J. H. Humby, both to Barfleur, additional, 
for taking records of trials; F. H. Williams, to Cesar, vice Morgan ; 
J. Wright, to the Majestic, on recommissioning ; and E. F. Smith, 
to the Britannia, on completing. 








Accorp1nG to the Brazilian Review, the President of 
the Republic has signed the decree authorising the Minister of 
Public Works to enter into a contract with igieeet Joaquim 
Catramby, for the construction of Madeira and Mamoré Railway. 
The time for construction is five years, and work must be begun 
five days after the plans for the first section of the line have been 
approved, 
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RAILWAY MATTERS. 


Durinc 1905 the receipts of the Russian railways 
amounted to £64,434,747, a falling-off of £5,135,669, as compared 
with the receipts during 1904, 

Putte utility is declared as the grounds for doubling the 
Paris and Soissons line —two tracks up and two down é 
Plaine Saint-Denis, an industrial suburb of the metropolis, and 
Aulnay-sous-Bois. 


rnment and the Compaiia del Ferrocarril Nacional de México 


page istruction and working of a railway in Mexico City to 


for the cor 
connect the . 4 
San Rafael y Atlixco. 

Every effort is to be made by Russia to develop its 
trade with the Far East, especially the overland trade. To this 
projects for increasing the rate of speed of the goods trains running 
on the Siberian Railway. 

In New York, as in all American cities, tramways are 
primarily relied on for short-distance locomotion. 
was laid down in the city as far back as 1833. There are now 1300 
miles of track in New York City, carrying the population no less 
than 266 times over in the course of a year. 

Aw Order in Council adopted by the Canadian Govern- 
ment provides that hereafter railroads will only be paid subsidies 
on the cost of road construction, without including the cost of 


past so as materially to increase the subsidy. 


| 


| 


between the | 


‘‘ Ferroearril Interoceanico” and the “ Ferrocarril de | 


i the Ministry of Ways of Communication is engaged on several | 


The first line | 


NOTES AND MEMORANDA. 

THE famous engineering firm of Friedrich Krupp, of 
Essen, is contemplating the erection of a technico-physical labora- 
tory at a probable cost of 2,500,000 marks, 

WireELEss telegraphic communications can now be 
made between the Eiffel Tower and the island of Porquerolles, the 
equipment of which latter station is now to be definitely completed 
by order of the French Minister of Marine, in accordance with the 


| », - Li - ry ‘ s 
A contract has been entered into between the Mexican | Postal, Telegraphic, and Telephonic Department. 


A new electric lamp which a continental firm promises 
shortly to place on the market is the Wolfram. It has a metallic 
filament, and, according to the German technical Press, its 
efficiency is maintained at a remarkably high level for at least 
1500 hours. The outer form of the Wolfram lamp is the same as 
that of the ordinary carbon filament lamp. 


Tue Tantalum electric lamp has a filament of rare metal 
about 2ft. long arranged zig-zag round a glass spider piece. It 
consumes about one half the energy used by ordinary glow lamps 
of similar voltage and power. The lamps will burn well in any 
position on direct-current circuits, but for alternating currents 
they are not so serviceable, 


Tue American exports of agricultural implements for 


| the fiscal year ended June 30th aggregated £5,908,885, an increase 


Tur Mexican Diario Oficial of August 16th contains | 


a copy of a contract entered into between the Mexican Govern- 
ment a ’ : r . ‘ 
of a railway—1-435 m gauge—between Carbé and My State 
of Sonora. The headquarters of the railway will be in Hermosillo, 
Sonora. 


THIRTEEN locomotives were exported from the United | 


States in July, their value being £21,823, as compared with 
fourteen—valued at £14,766—for the same period in 1905, Of 


those sent out in July, six went to British North America, four to | 


Mexico, and three toCuba. For the seven months ended July 31st 
last 176 locomotives—valued at £319,746—were exported. 


of about 20 per cent. over 1905. Mowers and reapers constituted 
about one-half of this trade. The best customers of the United 
States for these goods for several years has been Argentina, to 


. “ | wh vere sold last yes 3 value 71,192,700. 
rolling stock equipment, which has sometimes been done in the | Whee wane Habe Tees yaar goods to the wlan of £1,2es 


A quick method for case-hardening consists in heating 
the material to be hardened to a red heat and submerging in a 
bath of molten cyanide of potassium, leaving it from one to five 


h : rn- | hours, according to the size of the article to be hardened. Cyanide 
nd Mr. A. 8. Mackenzie for the construction and working | ; 


of potassium gives off poisonous furnes, consequently the vessel 
containing it should be placed in a furnace with a draught. 


Errects of the motor car on British trade are shown 
in the statistical abstract of the United Kingdom, issued as a Blue- 
book. The imports of petroleum spirit increased since 1899 up to 
last year from 11,972,459 gallons to 18,658,391 gallons, and caout- 
chouc from 496,032 ewt. to 593,437 cwt. Motor cars, cycle, and 
parts were imported to the value of £286,796 in 1899, and last 


| year £3,446, 966. 


Ar the end of April last the length of railways open in | 


India was 28,616 miles. 
being built or sanctioned. 


To this has been added 3297 miles of line | 
During the year 1905, 745 miles were | 


opened for traffic and 627 miles of additional lines were sanctioned. | 
The capital invested is as follows:—Liability on State railways, | 


£248,435,947 ; liability on guaranteed railways, £23,533,644. 


Tue total amount of capital of the railways of the 
United Kingdom returned as raised at the close of 1905 was nearly 
£1,283,000,000, of which more than £194 000,000, or approximately 
15 per cent., was due to nominal additions, the latter forming 
approximately 184 per cent. of the ordinary stock, 13} per cent. of 
the guaranteed and preferen:e stocks, and 13 per cent. of the loans 
and debenture stock. 


In October the construction of a light railway to con- 
nect Woking and Bagshot Stations of the London and South- 
Western Railway is to be commenced. Electricity, conducted by 
the overhead system, is to be the motive power, and the line at 


Woking is to join the London and South-Western Railway goods | I ; c I A y 
| year ; twenty-five fires were in connection with light locomotives, 


sidings. The districts of Horsell, Chobham, and Windlesham will 
be touched by the new railway, which is to cost £150,000. 


Tur annual Board of Trade report on the railways of 
the United Kingdom for 1905, which has just been issued, shows that 
the total length of railway last year reached 52 332 miles, 
made up of 38,431 miles of running track and 13,891 miles of 
sidings. This represents an increase of 688 miles over the 1904 
mileage. The total receipts in 1905 were £113,531,000, against 
£111,833, 
with £69,173,000. 


| scales before the graphic tranference can be carried out. 


, and the working expenditure £70,065,000, compared | 


Tue Cape of Good Hope Government Gazette of the | 
2ist August contains a copy of an Act to authorise the Council of | 


the municipality of Walmer to conclude a certain contract of 
guarantee with the Government in connection with the construc- 
tion, equipment, working, and maintenance of a central line of 
railway ‘from a point on the existing Government Railway, known 
as the Port Stels-Aveainn Railway, in the neighbourhood 
of the town of Walmer to a terminus to be fixed by the Govern- 
ment, at a point on the commonage of Walmer.” 


NEw railroad construction in Canada is being pushed 
vigorously, and the Grand Trunk Pacific expects to complete the 
1900 miles it has under way before the grain is harvested. The 
other work in band consists of 1270 miles for the Canadian Pacific. 


1567 miles for the Canadian Northern, and 1000 miles for the Hill | 


roads. The Dominion Government grant of £2,000,000 for the 


Transcontinental brings the total up to £3,600,000. The Pacific | 


and Eastern has asked a charter for a line from Victoria through 
the Yellow Head Pass to Edmonton, thence to Fort Churchill on 


pool. 
Parliament. 


Tuer Board of Trade report has been issued in reference 
to the circumstances in which the electric tramear was overturned 
at Swindon on June Ist. 
Swindon Corporation was descending a hill, when the driver lost 
control, and, on reaching a curve at the bottom of the hill, the car 
overturned, Two persons were killed on the spot, and three died 
later on in the hospital. Lieut.-Colonel Von Donop, of the Board 
of Trade, states that, while he is of opinion that the accident was 
primarily due to a failure of the brake mechanism, he had no 
hesitation in saying that an error of judgment was made in 
employing this new car on this route on the day of the Bath and 
West of England Show. 


At the end of 1905 the total amount of capital raised 
on the railways of the United Kingdom, compared with the corre- 
sponding amounts at the end of 1904, showed an increase of about 
3} millions in the ordinary, 7} millions in the guaranteed and 
preference, and 3? millions in the loans and debenture stock, 
making a total increase of 14} millions—a smaller increase than 
that of any previous year since 1894. The proportions which the 
various classes of stock bore to the total paid-up capital differed 
but slightly from those that had obtained at the end of the 
previous year, the ordinary stock forming 38 per cent., the 
guaranteed and preference 35 per cent., and loans and debenture 
stock 27 per cent. of the total. 


Tue London County Council has sent to the Town 
Clerk of St. Pancras a letter describing certain proposals for new 
tramways, including lines through Tavistock and Russell-squares. 
The Council state that the tramways will afford a very important 
connection between the northern and southern tramways vid the 
tramway subway under Kingsway, as well as tramway facilities for 
the public who desire to use Euston Railway Station. They ask 
the St. Pancras Borough Council to give the consent required by 
the Standing Order of Parliament to the introduction of a Bill to 
authorise the construction of the tramways, so far as regards those 
portions within the borough. The Parliamentary and General 
Purposes Committee of the St. Pancras Council recommend the 
sorough Council to give the statutory consent asked for, but con- 
siderable opposition is expected. 


In the Revue de Métallurgie, issued as a supplement 
to the Bulletin de la Société d’ Encouragement, Mr. Guillery describes 
a new method of determining the elastic limit of metals by record- 
ing the variations in the electric resistance of the test piece as the 
load in the testing machine is increased. The method is not yet 
fully developed ; but the results of a number of tests made by the 
author at Denain, and the simplicity of the apparatus used, render 
it worthy of careful consideration. 


In the case of engines using saturated steam, the PV 
diagram can be converted into the @@ equivalent either by calcu- 
lation or by Boulvin’s graphic method, The latter necessitates the 
preliminary re-plotting of the diagrams to the pressure and volume 
A modi- 
fication of this method has been devised by Mr. W. J. Goudie, and 
is described in the Engineering Review. A direct transference from 
the actual indicator diagrams is effected. 


THIRTY-FIVE fires in which petroleum spirit was 
involved were investigated by the London County Council's 
inspectors during the year as compared with fifteen the previous 


including one fatal fire, and were mostly due primarily to defects 
in machinery allowing petrol to escape. The carelessness of 
motor car drivers in bringing dangerous artificial lights near the 
leaky parts was usually the immediate cause. 


Tue fees for the examinations of the German technical 
high schools have been fixed on the following scale :—For the pre- 
liminary diploma examination, 60 marks for naturalised Germans, 
120 marks for foreigners ; for the diploma examination, 120 marks 
for Germans, and 240 marks for foreigners; for the doctor of 
engineering examination, 240 marks, of which the first half is to 
be paid when the examination thesis is handed in, and the 
remainder before the oral examination is taken. 


For pressed fits a difference in size of from 0:002in. to 
0-003in. should be allowed for each inch in diameter, says the 
Iron Age. The required pressure in tons will be the allowance in 
thousandths of an inch, multiplied by the diameter in inches, and 
by 14. With pieces of very large size it is apparent that this 
formula cally for pressures of very great magnitude. In such 
cases a total allowance of 0-010in. would usually suffice, and 
would result in keeping the pressure down to convenient limits. 


THERE are certain gases which have a great power of 


| stopping combustion by keeping away the oxygen of the air from 


| death-rate in that city will be considerably reduced. 
A heavily laden car belonging to the | 





the burning substance, and some of these have been proposed for 
the extinction of such fires. If sulphur is burned in oxygen the gas 
sulphur dioxide is generated, and this gas has a powerful effect in 
preventing and extinguishing fire, a small percentage of it being 
sufficient to extinguish flame. Its action, however, is purely 


Hudson Bay, claiming the possibility of a very short line to Liver- | extinctive, and in no way cooling. Another gas which acts in pre- 


A land subsidy of £2560 a mile is to be granted by | 


cisely the same way is carbon dioxide. 


Wirt the completion of the extensive filtration plant 
building in Washington, it is believed that the abnormally high 
It is.a 
disquieting fact that with a single exception the average annual 
death-rate of the nation’s capital city is the highest of all cities in 
the United States having a population of more than 100,000. The 
average annual death-rate of Washington for the period covered 
by the last census is 23-09 per 1000 population, while the average 
for cities of approximately the same size is about 17 per 1000. In 
the table of annual death-rates per 100,000 population due to 
typhoid fever in cities of the same class, Washington stands first 
with 78. 

In order to test the resistance of metals to corrosion by 
the exhaust gases from gas engines, sheets of various metals were 
exposed by Mr. J. Pintsch in the exhaust vessel, at 370 deg. Cent., 
of a gas engine supplied with producer gas of low calorific value, 
800—900 kilo.-cals. per cubic metre, and the lossor gain in weight 
was noted after five months in one set of tests, and after 54 months 
in another. Bronzes containing tin were attacked most by the 
gases ; copper also was considerably corroded. The metals least 
acted upon were nickel and brass, the latter being more resistant 
the higher its content of zinc. Nickel steel was not corroded so 
much as cast iron, and was better the higher its content of nickel. 
The outer crust on cast iron exerted a strong protective influence, 
but even machined cast iron was not strongly attacked. 


A NEW instrument for the control of technical processes 
in which gases take part is described by F. Haber in the Ze tschrift 
Sur Angewandte Chemie. Its object is to measure the optical refrac- 
tion of the gases, and it has been worked out in conjunction with 
the firm of Carl Zeiss, of Jena. The apparatus permits of the 
refractive power of a gas being compared directly with that of air 
or any other standard gas. The gases are examined by observing 
a scale through a telescope. One of the purposes for which the 
apparatus can be used is the examination of flue gases, to ascertain 
whether the right proportion of air is being admitted. A 
difference of 1 per cent. of carbon dioxide in the air makes a 
difference of -0000015 in the coefficient, and this corresponds to 
1-1 divisions of the scale, so that it is quite easy to estimate to 
0-1 per cent. of carbon. dioxide, 





MISCELLANEA. 

AccorpinG to the montuly shipbuilding returns com- 
piled by the United States Bureau of Navigation, 105 vessels, 
totalling 35,221 tons gross, were built in the United States last 
month. 


NEGOTIATIONS have been opened between Belgium and 
Holland for the canalisation of the river Meuse, between Vise, in 
the province of Liége, Belgium, and Venloo, in the province of 
Limburg, Holland. 


THe Stone, Staffordshire, Rural District Council 
recently declined to grant a licence for the storage and sale of 
petrol toa hotel] keeper on the novel ground that to do so would take 
trade away from those shopkeepers who already held licences. 


THE Town Council of St. Petersburg has long enter- 
tained the idea of supplying the city with water from Lake Ladog. 
As the result of recent investigations, it has been found that the 
project cannot be carried out, owing to the immense outlay involved 
in laying down the conduits, 


AccorDING to the approximate traffic return, the 
Manchester Ship Canal receipts last month amounted to £43,710, 
as compared with £38,574 in August last year. For the eight 
months the receipts have totalled £315,693, or £34,488 more than 
in the corresponding perio of last year. 


Tue date fixed for the opening of the Dublin main 
drainage works is Monday, the 24th inst., by which time it is 
expected that all the final details of the scheme will be completed, 
and arrangements made for the diversion of the city sewage from 
the Liffey into the new intercepting sewers. 


Ir is reported in Fairplay that the Admiralty authorities 
are not going to ask shipbuilders to tender for the battleship of the 
Dreadnought class till the trials of the Dreadnought have been 
gone through, in order that any defects in design which may show 
themselves during the trials may be remedied in the new vessel. 


EnGuisu shipbuilders last month put into the water 33 
vessels, of about 82,342 tons gross, against 30 vessels of 77,543 tons, 
in July, and 47 vessels of 109,773 tons, in August last year. In 
the eight months English builders have launched 251 vessels of 
606,033 tons against 233 vessels of 588,196 tons, in the correspond- 
ing period of last year. 


Tue Portsmouth Council, at a special meeting held on 
Tuesday to consider the question cf ratifying a provisional agree- 
ment to purchase the undertaking of the Portsmouth Water 
Works Company on terms involving the expenditure of over one 
million sterling, decided by thirty-four votes to eight to proceed 
no further in the matter. 


Tae total expenditure on capital account in respect of 
2117 route miles of tramways and light railways in the United 
Kingdom is £52,675,152, being at the rate of £15,600 per mile of 
equivalent single track. Out of the 2117 miles, 1780 are worked 
by electricity, 209 by horses, 90 by steam, and 26 by cable. About 
two-thirds of all the lines belong to local authorities. 


THE manganese industry in the Caucasus region has 
suffered very much from the local disorders. The export of the 
Chiatur manganese ore last year amounted to 333,333 tons, as com- 
pared with 468,254 tons, the average annual output of former 
years. Of course, the manganese industry in India and South 
America has profited by the falling off in the Russian output. 


Durine last month Scotch shipbuilders launched 
41 vessels, of about 58,245 tons gross, which compares with 31 
vessels, of 31,038 tons in July, and 30 vessels, of 62,042 tons, in 
August last year. In the eight months Scotch builders have 
launched 279 vessels, aggregating 449,772 tons gross, as compared 
with 198 vessels, of 344,026 tons, in the corresponding period of 
last year. 


As aresult of the late typhoid epidemic at Basingstoke, 
the cause of which was traced to the town water supply, the 
Borough Council had fifty actions for damages entered against 
them in the High Court, the damages claimed aggregating nearly 
£4000. By arrangement a committee of the claimants meta com- 
mittee of the Ratepayers’ Association, with the result that the 
Council have agreed to pay £1670 15s. in settlement of the fifty 
Actions without prejudice, and with a denial of liability. 


Aw electrical exhibition, under the management of 
Mr. S. E. Fedden, general manager and engineer to the Sheffield 
Corporation Electric Supply Department, is to be opened at the 
Corn Exchange, in Shetfield, on September 27th, and will remain 
open to the public daily from noon to 10 p.m. until October 20th. 
A number of exhibits of peculiar interest to the local metallurgical 
and engineering industries have been secured, as well as an 
elaborate display of domestic and public lighting apparatus. 


Tue Indian Government have under consideration a 
scheme for reclaiming the Rann of Cutch, a work which, if carried 
out, will be similar to that undertaken by the Dutch in the 
Zuyder Zee. The Rann of Cutch is a waste, and it is proposed to 
reclaim it by closing the inlets from the sea, which are narrow. 
The water, which is everywhere shallow, would then evaporate 
rapidly, leaving heavy saline deposits. These could be washed 
out and drained away by the great canal to be constructed from 
the Indus. 


In his private cotton trade circular, issued on Tuesday, 
Mr. William Tattersall, of Manchester, gives a list of new cotton 
spinning mills; twenty-eight factories, containing 2,400,000 
spindles, have got to work during the last twelve months or so ; 
thirteen, with 1,100,000 spindles, have partly started ; and thirty- 
seven mills are being erected, the spindles of which are 3,100,000. 
The total is seventy-eight mills, and 6,600,000 spindles. Three 
new mills are projected, though the cost is 15 per cent. more than 
a year ago, owing partly to the rise in steel. 


ComPLaInts as to the nuisance caused by motor 
omnibuses are not confined to the metropolis. In some districts 
outside Manchester the subject has been much discussed, and 
action taken by local bodies. The Levenshulme District Council, 
after receiving a deputation of ratepayers, have decided 
immediately to cancel the licences they have issued. This 
decision was made possible by the fact that in the agreement with 
the Omnibus Company the Council had protected themselves by 
the insertion of a clause which enabled them to withdraw the 
licence on complaint of nuisance being made. Similar action is 
being taken by the Wilmslow District Council. 


TuE Scottish Automobile Club has reported on the 
trials of the Darracq-Serpollet steam omnibus which recently 
travelled 688 miles in the Highlands, under observation. This 
distance was covered in 47 h. 19 min., equal to an average speed of 
14°5 miles per hour. The car was ready to start in ten minutes 
after the lighting of the burner, and the consumption of fuel was 
153} gallons of paraffin and 2 gallons of petrol, a total of 1554 
gallons, which is equivalent to 4°43 miles per gallon of fuel, or 
*2256 gallon per mile, a cost—on a basis of 5d. per gallon—of 
1:128d. per vehicle mile. The ton-mileage consumption was 25-4 
ton-miles per gallon, equal to a cost of ‘197d. per ton-mile ; 265 
gallons of water were used during the trial. The omnibus in 
special speed tests was capable of travelling at the rate of 20 miles 
per hour, and it surmounted Loch-na-Craig—one of the time test 
hills in the Scottish Reliability Trial of 1905—in 18 min. 40 sec., 
equal to 10-5 miles per hour. This hill is 3 miles 484 yards long, 
with a total rise of 979-62ft., and an average gradient of ] in 17-6. 
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is running fast the pressure falls in the cylinder, no matter what the 
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release or discharge—that is to say, when the exhaust port opens—it 
may be very little above that of the atmosphere. But it has to be 
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this it offers a resistance, and it is to this resistance that Mr. Ivatt 
referred in the statement which you quote. We spoke of the steam 

stroke; you have mixed this up with the exhaust stroke, quite a 

different thing. 
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The Railways of the United Kizgdom. 


A Buuvse-sook has recently been issued which 
contains an enormous mass of statistical informa- 
tion concerning the railways of the United King- 
dom. It appears that the changes have been rung 
in every possible combination, yet on one or two 
important subjects the book is silent. No doubt 
the multitudinous tables will possess a perennial 
interest for many persons, yet we cannot resist 
questioning their universal utility. In any case 
enough remains to render the book very valuable. 
In its pages may be found the answer to many 
arguments, and much that ought to dissipate for 
ever the narrow and erroneous theories which 
from time to time are published with much 
pomp and circumstance by amateur reformers. 
It would ‘be impossible, however, to give 
anything like a complete presentment of 
the position of the railways of this country 
based on the figures before us within limits less 
than those of a considerable volume; and it is to 
be noted that Mr. Wilson Fox, who is responsible for 
the report, has made few attempts to draw deductions 
or give reasons for any of the facts he sets forth. 
Under the circumstances we must rest content 
with setting before our readers a few of the more 
salient aspects of the working of our railway 
system, and a brief consideration of their implica- 
tions. 

Recently the old subject of the nationalisation of 
railways has been brought to the front again; in 
other words, this means the acquisition by the 
State of the railways of the United Kingdom. The 
transaction, to be honestly carried out, means the 
payment to every shareholder, home and foreign, 
the full value of his shares. Now, we learn from 
the report before us that the total amount of railway 
capital returned as raised at the close of 1905 was 
nearly 1283 million pounds, of which more than 
194 millions, or approximately 15 per cent., was due 
to nominal additions represented by the consolida- 
tion, conversion, and division of stocks. These 
nominal additions formed approximately 18} per 
cent. of the ‘ordinary stock,” 134 per cent. of the 
“guaranteed and preference’”’ stocks, and 13 per 
cent. of the “loans and debenture” stock. Deduct- 
ing the nominal addition, we have for 1905 
1089 million of pounds as the sum which the 
State would have to pay for the railways. As this 
is an impossible transaction, it follows that either 
the State would have to take the railways by an 
act of direct robbery, or else it would have to pro- 
vide an annual sum of about £40,000,000 for interest, 
against which would be set the earnings of the lines. 
But the main result of the whole transaction 
would be simply the placing of the control of the 
railways in the hands of Government. The 
advantage to be gained by the country has 
yet to be explained. The obvious consequence 
of the change would be that competition would 


would be absolutely at the mercy of Govern- 
ment officials. Object lessons on the meaning of 
this can be had by anyone who cares to travel 
on European railways in search of information. 
Another delusion which this book ought to do 
something to dispel is the theory that railways 
represent ‘bloated monopolies.” Between 1871 
and 1875 the average net earnings of the railways 
represented a dividend of 4:56, per cent. on the 
capital invested. They have steadily fallen since, 
and averaged from 1901 to 1905, inclusively, only 
3°37 per cent. As we run over the various items of 
expenditure it becomes more and more evident that 
the tendency is to its increase, not to its reduction. 


Turning now to the figures most likely to interest 
engineers, we find that the cost of locomotive 
power in 1905 was 11:09d., while in 1904 it was 
11-18d. per train-mile. Thus there has been a 
small reduction, but this has been mainly brought 
about by fluctuations in the price of coal. These 
prices are set forth in a tabular form, but, 
unfortunately, they represent the cost at the 
pits. In 1900 the average was 10s. 93d. It 
was 6s. 114d. last year. Nor do they refer to 
locomotive coal only, but to the whole output of 
the country. ‘hey embody, in a word, the worst 
defect of averages, namely, that they do not repre- 
sent anything that actually takes place. What are 
wanted are the prices paid for coal in the tender 
bunkers. To illustrate what this implies, we may 
say that a railway south of the Thames has paid 
16s. 9d. per ton for coal which on northern lines costs 
about lls. The difference is represented mainly 
by the amount paid for carriage. We are told in 
the report that “it may be of interest to compare 
the number of train miles run with the quantity 
of fuel consumed for locomotive purposes.” No 
doubt it would; in fact, this is information much 
sought for; but the report does not supply it. All 
that we get is a table setting forth the annual per- 
centage increase or decrease in train miles as com- 
pared with the quantity of fuel used for the six 
years 1899-1905. This table is by no means lucid, 
referring in part to fifteen principal railway com- 
panies, and in part to all. We gather, however, 
that over the whole period, and in every year except 
1901 and 1904, the percentage increase in the 
quantity of fuel consumed was greater than the 
percentage increase in train mileage, a fact 
which is, no doubt, explained by the tendency 
to increase train loads, and the consequent 
employment of heavier and more powerful loco- 
motives. In another table we have the total 
cost of locomotive power per mile for the period 
1896-1905. In the former year it was £609, in the 
latter £811. The increase is, in the main, no doubt 
due to augmented train service and traffic. Another 
interesting table sets forth the cost of locomotive 
power on different lines. Its value is, however, of 
the smallest, because it is quite impossible to draw 
any deductions from it. Thus, the expenditure 
under this head on the London and North-Western 
Railway last year was 12-27d., and on the Great 
Western 11:03d. As both these companies have 
direct access to coal mining districts it might be 
imagined that they could do better than the South- 
Eastern and Chatham, the coal for which has to be 
carried long distances, yet the cost of locomotive 
power on the latter line was only 11-88d. per train- 
mile. The London and South-Western appears to be 
worked with a smaller locomotive expenditure— 
10-37d.—than any other English railway. The Taff 
Vale outlay on locomotive power is out of all pro- 
portion the highest. In 1900 it reached 19-64d.; 
last year it was reduced to 16d. As we have said, 
unfortunately there is no clue given as to the 
reasons why expenses vary so much. The Taff 
Vale traverses a coal country, and much of its work 
lies in the conveyance of coals. In all cases, how- 
ever, the character of the road should be kept in 
mind, and there are multitudinous small items 
charged against the locomotives which all pile 
up, and vary largely in amount in different districts. 
The influence of such factors is plainly seen in the 
total expenditure per train mile set forth in the 
report. Thus, forthe London and North-Western, 
last year it amounted to 46-76d., while on the Taff 
Vale it was 44°24d. It would appear, therefore, 
that on the latter line the charges, other than that 
for haulage power, are less than on the former. It 
is useless, however, to pursue this interesting sub- 
ject further. Nothing is to be learned from the 
report in the way of explanation. One item, how- 
ever, of interest deserves notice. The locomotive 
expenses on the Central London Railway, the 
“twopenny tube,” have fallen by degrees from 
12 90d. per train mile in 1901, when the line was 
opened, to 10:31d. last year. Thus it would seem 
that the cost of electrical haulage is about that of 
steam traction. 

It is by no means easy to realise the magnitude 
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or the sums which they represent. But we can 
grasp the statement that last year there were in use 
38,431 miles of line, double and single, and no less 
than 13,891 miles of sidings. These are included in 
the 38,431 miles. A good deal has been heard 
about the advantages to be gained by augmenting 
the load in goods and mineral trains. We have 
facts placed before us whi e eminently e - 
couraging. Efforts made to reduce goods train mile- 
age resulted last year in a decrease of 400,000 miles, 
following on decreases of 4,500,000 miles in 1904, 
and 10,000,000 miles in 1903. This result in 1905 
has been achieved in the face of the increased 
tonnage of goods carried, amounting to 11,300,000 
tons, the figures thus continuing to indicate 
an increase in the average load of goods trains. 
With regard to passenger train mileage, however, 
there was an increase of some 4,400,000 miles in 
1905, although the total number of passengers 
carried was approximately the same as in 1904, the 
indication in this case being that the companies 
were placing greater facilities at the disposal of 
the travelling public. This directs attention once 
more to the underloading of passenger trains, a 
matter of vital importance to shareholders, if only 
they could be got to see it. It will come as sur- 
prise to most people to learn that the proportion 
which passenger coaches bear to locomotives is 
little more than two to one. At the close of 1905 
there were 19,171 locomotives and 43,469 coaches 
in England and Wales, but it must not be forgotten 
that goods and mineral locomotives are included. 


Armour Plate in Italy. 


THE manufacture of armour plate in Italy, where 
plates of American origin were recently subjected 
to tests on the Government proving ground, appears 
to be passing through a similar course of events to 
that which prevailed in Germany a few years ago. It 
may, perhaps,be remembered that inthe latter country 
an agitation was promoted against the firm of 
Krupp on account of the alleged high prices charged 
for plates for the German battleships either by the 
well-known Essen firm alone, or in conjunction 
with that of Stumm Brothers, who are the only 
other makers of armour plate in the country. It 
was further contended that plates were sold to 
other nations at considerably lower prices than 
those paid by the Fatherland, the observation 
apparently referring to the armour required for 
foreign warships which were being built or had 
been constructed in German shipyards. The sub- 
ject finally came forward for discussion in the 
Reichstag, when the Government were urged to 
establish State rolling mills for the production of 
armour plate. The proposal was, however, not 
entertained, although the final result of the dis- 
cussion was, we believe, the reduction in the price 
of armour per ton. More recently, and in connec- 
tion with the question of colonial affairs, figures 
were published showing a difference in the prices 
demanded for armour plate by the two firms in 
Germany, although this does not of necessity imply 
that the two makers are now competing with each 
other. 

The question of armour plate in Italy has 
recently become of importance in consequence of 
the report of the Parliamentary Commission on the 
Navy and the recommendations made therein. One 
of the suggestions made is that the Government 
should proceed with a scheme for the establishment 
of steelworks and plate rolling mills, so as to be 
able to meet the armour requirements of the 
country in regard to new battleships. As is 
tolerably well known, the production of armour plate 
in Italy is represented alone by the Terni Iron and 
Steel Works Company, which has enjoyed the 
support of the Government for a number of years. 
The only charge brought against the company by 
the report of the Commission is that the Naval 
Testing Committee accepted certain plates which 
were not quite up to the standard of resistance to 
projectiles, although if this is correct the blame 
should be placed upon the Committee for passing 
the plates, and not upon the company. It is 
known that the price paid by the Government 
for armour plate is high, but this is easily 
accounted for in a country which does not possess 
its own supplies of coal, and very few resources of 
iron ores. Yet the acceptance of certain plates 
which should have been rejected is said to form the 
reason for the recommendation made by the Com- 
mission in favour of the construction of Govern- 
ment steelworks and plate rolling mills. 

Although it seems highly improbable that the 
suggestion will be adopted and carried into effect, 
the Italian naval authorities would appear to have 
in contemplation the admission of foreign com- 
petition. It has been impossible for foreign rivalry 
in armour plate to succeed in Italy in recent years 
owing to the Government stipulation that in the 
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event of orders being given to a firm outside the 
country, the firm should erect plate-rolling mills in 
Italy within a very short space of time in order to 
carry out the work. The time limit, to say nothing 
of the enormous capital expenditure which would 
be involved in the establishment of such works, has, 
however, prevented any schemes from being brought 
to a successful issue. Nevertheless, the Govern- 
ment are apparently determined to take some action, 
seeing that trials of foreign plates have recently 
taken place on the Royal proving ground at 
Muggiano, near Spezia. The only name mentioned 
as the maker is that of the Midvale Steel Company, 
of Philadelphia. It may be recalled that this 
company recently underbid the Carnegie Steel 
Company and the Bethiehem Steel Company in the 
competition instituted by the Government of the 
United States for the plate required for the 
battleships South Carolina and Michigan. On 
that occasion the Midvale Company quoted approxi- 
mately £69 per ton, as compared with £77 per ton 
in the case of the Carnegie Company and £79 per 
ton in that of the Bethlehem Company, and the two 
latter were compelled to lower their quotations to 
the level of the first mentioned in order to obtain 
one-half of the order in question. It is then the 
new successful American company in this branch 
which has entered the arena in Italy after having, 
as is reported, only taken up armour-plate manu- 
facture three years ago. The trials of the American 
plates in Italy are stated to have yielded results that 
are not more favourable than those afforded by the 
Terni plates. The former are lower in price, but 
they are merely nominally so, as the American 
company is said to leave to the purchaser the 
obligation to pay the royalties on the transaction. 
However this may be, the admission of foreign 
plates for the purpose of trial in Italy is an interest- 
ing event, and although a wide difference exists 
between experiments and the actual placing of 
orders, it may be regarded as a reminder to the 
Terni Company that their prices are high. Whether 
the hint has any effect or not remains to be seen. 


The Proportions of Locomotive Cylinders. 


A CORRESPONDENT, who does not wish his letter 
to be published, has stated a very interesting fact, 
and asks for an explanation. On the Greaty 
Northern Railway two experimental compound 


by the Vulcan Company, Newton-le- Willows ; the 
other was designed and built at Doncaster. Both 
are “ Atlantic’ type engines; both have about the 
same heating surface—2500 square feet. They 
work at the same boiler pressure, 200 lb., and they 
have each driving wheels 6ft. 8in. in diameter. So 
far they are to all intents and purposes alike. But 
the Vulcan engine has outside high-pressure 
cylinders 14in. by 26in., and inside low-pressure 
cylinders 23in. by 26in. The Doncaster engine has 
outside cylinders 13in. by 20in., and inside low- 
pressure cylinders 16in. by 26in. This engine is 
fitted with a change valve and can be worked 
non-compound if desired. The total cylinder 
capacity per revolution of the Vulcan engine is 
59,228 cubic inches, while that of the Doncaster 
engine is 31,544 cubic inches. : 

We have here, then, two engines, the cylinder 
capacity of one of which is little more than half 
that of the other; but both engines are doing the 
same work. They haul express trains of 300 to 350 
tons at average booked speeds of 52 to 55 miles an 
hour. There is very little difference in the running 
and fuel consumption, but such as it is it is in 
favour of the engine with the smaller cylinder 
capacity. Our correspondent may well ask for an 
explanation of a result so remarkable. The fact 
seems to us to bring into strong light the accuracy 
of the proposition which we have often put forward, 
namely, that the success or failure of a locomotive 
of any particular design depends on conditions 
which are not fully understood. The performance 
of the engines, however, bears out an argument 
the accuracy of which has been demonstrated at 
various times, namely, that it is a great mistake to 
give an engine cylinders which are too large. But 
it goes further than this. It will be remembered, 
for example, that many years ago Mr. Johnson put 
19in. cylinders into some Midland engines. The 
engines did not keep time, and the cylinders had to 
be lined up to 18in. The explanation was that the 
drivers ran the engines “out of breath,” as the 
boilers had only about 1100 square feet of heating 
surface. A pair of 19in. cylinders by 26in. stroke 
represent a capacity per revolution of 29,484 
cubic inches, or little less than that of the Doncaster 
four-cylinder engine, which has a boiler with about 
twice the heating surface. No doubt a pair 
of 19in. cylinders, 26in. stroke, would not be 





found too large for the Doncaster boiler. But 
this is nothing to the purpose. We have two 


four-cylinder engines, locomotives almost identical 
in every respect save cylinder capacity, and that 
seems to have no influence whatever on the hauling 
power or economical efficiency of the engines. Jf 
is a matter of common knowledge that some of the 
most successful engines ever built had cylinders of 
not more than 17in. in diameter; and that attem tis 
to improve on them have been absolute failures 
But the proposition that two locomotives, both 
compound, each with four cylinders, should With 
the dimensions we have stated, perform so much 
in the same way, will, we think, come as a distinet 
surprise to most locomotive engineers. Indeed, we 
should not have advanced it were it not that the 
authority and accuracy of our correspondent arg 
absolutely unimpeachable. 

Let us see what the facts as set forth mean. oy 
our purpose we shall be near enough to the truth jf 
we say that, as the Doncaster engine has only one. 
half the cylinder capacity of the Vulcan engine, its 
average working pressure must be twice as great 
the initial pressures being the same. This means, 
again, that the terminal pressure must be about 
twice as great in the Doncaster as in the Vulcan 
engine, or, in other words, the ratio of expansion jg 
halved. We may, perhaps, add that this statement 
does not pretend to be more than an approximation 
to the theoretical pressures. If, however, the 
tractive effort is the same in both engines, 
as it appears to be, it cannot be far from 
the actual pressures maintained on the road, 
But the consumption of fuel per mile being about 
the same, it follows that doubling the ratio of 
expansion gives no useful result whatever. We 
may try to get round this fact in various ways, but 
do what we may, we always return to the same 
place. There is no getting away from the fact that 
the experiment now being made on the Cireat 
Northern Railway goes to show that cylinder 
capacity is a factor whose influence, at all events 
within wide limits, has very little effect on the 
efficiency of a locomotive. 

Two or three other factors require careful con- 
sideration, however. We have first the net tractive 
effort of the two engines at the high speeds 
attained. Now, quite small differences in design 
seem to affect this very much. Thus the resistance 
of a locomotive appears to increase very quickly 
as the diameters of driving wheels are reduced. 
The effect of length of stroke and weight of recipro- 
cating parts must also be taken count with. The 
total weight of the reciprocating masses, and con- 
sequently their momenta, must be much greater in 
the Vulcan than they are in the Doncaster engine. 
The total horse-power of the latter may be less at 
speeds of, say, 60 miles an hour, and yet the pull on 
the draw-bar may be the same. This is a matter 
well worth clearing up. But there is another and 
much more important factor to be appraised at 
some value, the amount of which is_ uncer- 
tain. The Doncaster engine has small cylinders 
and can be easily worked non-compound. ‘The 
Vulcan engine cannot. Now, this puts into 
the hands of a skilful driver a quite remark- 
able advantage. When he is handling the 
Doncaster engine he can climb banks working 
non-compound, and maintain speeds in a way 
probably impossible with the purely compound 
engine, and by “ jockeying” may maintain a much 
more uniform speed. In this way he would work 
his fire to the best advantage, and although the 
steam efficiency might be less on the whole with the 
Doncaster engine, considered thermodynamicaily, 
yet, from the practical point of view, its flexibility 
of working and power of adaptation to varying 
conditions of load and weather may easily make it 
the better locomotive of the two. Obviously, even 
if we were inclined— which we are not—to 
dogmatise, we could not do it, because we lack 
sufficient data. We rest content with directing 
attention to the apparently anomalous results of a 
very interesting experiment. We trust that in the 
near future Mr. Ivatt will be able to supply precise 
information on the various points which we have 
suggested. 


Motor Car Taxation. 


A CORRESPONDENT who has devoted much atten- 
tion to questions of the kind sends us the note on 
the taxation of motor cars which will be found on 
page 285. It will be seen, first, that he is opposed 
to any further increase of the tax on such vehicles ; 
and, secondly, that he objects to the devotion of a 
fund raised in this manner to the upkeep of the 
roads. The local authorities, he says, already 
benefit by the carriage taxes and licences, and it 
should be left to them to use the grants made to 
them for what purposes they may select. He does 
not wish to see any new central road authority 
created, but desires that the local authorities should 
continue to be responsible for the repair of roads. 
On this point we are not disposed to disagree with 
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espondent. It matters very little who 
Oakes ie upkeep of the roads, so long as the 


done economically and efficiently. Neither 

re we in favour of the imposition of any such tax 
: would hamper a young industry. But neglecting 
ra the moment the question of business vehicles, 
and turning attention solely to pleasure and touring 
cars, we may observe that two people demand road 
improvement. First, the motor car driver himself . 
and, secondly, the resident on the roads who suffers 
the annoyance of the dust, noise, and danger. It 
does not seem unreasonable to ask that if the motor 
car owner wants a specially good road he should 

ay extra for it, nor does it seem inequitable that 
it he causes a nuisance he should defray the cost of 
removing it. Itis quite clear that without material 
assistance few local authorities are rich enough to 
effect the improvements required, and it is equally 
certain that it is a hardship to tax the large body 
of the ratepayers for the benefit of something which 
js regarded by a large majority as a nuisance. Our 
correspondent quotes a student of local government 
who gave it as his opinion that those who benefit 
or profit by the roads, not those who use them 
casually, should pay for their upkeep. We agree 
with that entirely, but the benefit received by, for 
example, suburbs of great cities, through which 
hundreds of motor cars pass to some terminus 
beyond, is extremely remote. Finally, it must be 
remembered that roads were built and maintained 
primarily for business purposes, and were until a 
few years ago used very little save as means of 
commurication. Their use for pleasure and recrea- 
tion is quite a recent event which may require novel 
treatment. 


work is 


Iron Trade Prices. 


THERE is one feature in the iron trade revival 
which stands out conspicuously. It is that care 
needs to be exercised not to advance prices of 


manufactured iron and steel too fast. Producers 
of rolled manufactures undoubtedly occupy a 
troublesome position. Finished iron and _ steel, 


while not of themselves so generally buoyant, are 
being forced up by raw materials, particularly by 
pig iron. In making new sales iron and steel mill 
owners have consequently to be careful to cover 
themselves for the increased costs of output with 
which the trade is faced. The temptation to over- 
do the market in respect of advances on finished 
material must be resisted. The information from 
the West of Scotland and the Midlands this week 
emphasises the soundness of what we have written. 
“Excitement” is reported in both centres, and 
alike rolled iron and steel have been advanced. 
It is very difficult, let it be freely confessed, in 
epochs of trade revival like that which we are 
experiencing, following upon prolonged periods of 
depression, to act with moderation. Yet those are 
wisest who do so guide the course of prices. The 
make of iron and steel is too universal now for any 
one country to act independently. In other words, 
international competition plays a part to-day such 
as never before. The satisfaction of consumers’ 
needs is not circumscribed in the area from which 
supplies can be drawn, as was once the case. 
Buyers know this, and they act accordingly. And 
therein lies the best reason for caution at the 
present moment. Happily, at the moment, Ger- 
many, Belgium, and America are as busy producing 
for their own needs as we are. So long as this 
activity abroad continues the English revival may 
account itself safe. But it is when these nations 
get slack that the trouble will come. But even 
apart from what the future may have in store, 
moderation in the advance of prices is to be strongly 
advocated. 








THE GERMAN EXCURSION OF THE AMERICAN 
INSTITUTE OF MINING ENGINEERS. 
No. I, 


Arter the close of the northern excursion of the Iron 
and Steel Institute, on August 6th, the American visitors, 
after a week’s interval of rest, reassembled at Diisseldorf 
for a fresh round of sightseeing. The party, including 
in addition to nearly all the American members who had 
attended the London meeting, a few members of the 
Institute from other countries—such as Mexico, Italy, 
and China—making, with ladies, a total of about 120, 
met under the leadership of Captain Hunt and Dr. 
R. W. Raymond at the Park Hotel, Diisseldorf, on the 
evening of August 13th, where they were received bya full 
representative gathering, including Herr Springorum, the 
President, Dr. Beumerand Dr. Schrédter, the secretaries, 
and the members of the Executive Committee, among 
them being included the heads of the principal establish- 
ments to be visited, and of the many large mechanical 
and engineering works around the town, who had hospitably 
thrown open their doors to the visitors. No formal 
business meetings were, however, arranged, the four days 
of the visit being entirely given up to the inspection of 
works, alternating with visits to other objects of more 
Pictorial and general interest. Following this arrange- 








ment, the party embarked on the morning of August 14th 
on board the Cologne-Diisseldorf Company’s steamer 
Rheingold, and proceeded to Wasum, about 35 miles 
down the Rhine, to inspect the new river dock of the Giite- 
hofinungshiitte. Prominent among the numerous objects 
of interest passed on the way down was the new road bridge 
across the Rhine connecting Ruhrort with the rapidly grow- 
ing town of Homberg on the left. bank, now approaching 
completion, the leading dimensions and constructional fea- 
tures of which formed the subject of a demonstration given 
on board by Dr. Bohny, the engineer of the Niirnburg 
Augsburg Company, the constructors of the work. This 
bridge, the longest of its class in Germany, 2020ft. 
between the abutments, is divided by four river piers 
into five spans, two at the shore ends, of plain 
parallel lattice trusses, of 218ft. and 273ft., two inter- 
mediate spans of 8390ft. and 413ft., and a central 
span of 667ft., which is the first single span opening 
exceeding 200 m. (656ft.) that has been built in Germany. 
These are of cantilever construction, the central span 
being closed by a semi-parabolic girder with hinged con- 
nection to the cantilever arms. The roadway placed 
between the main girders is 37}ft. wide, a footway of 11ft. 
being bracketed out on either side. The abutments and 
one of the river piers were built in cofferdams, but for 
the others compressed air was required. The erection of 
the girders was commenced in April, 1905, with the shore 
and cantilever spans on the left bank, which was accom- 
plished by means of temporary staging in November last, 
but for the remaining central and right bank spans the use 
of staging was forbidden on account of the heavy 
traffic passing along that bank. A 16-ton crane mounted 
on a tall lattice frame was therefore used for erecting the 
work from the piers outwards, and was pushed forward 
as each panel was completed. The central span, com- 
menced in March, 1906, is now completed, and the left- 
hand cantilever side span is rapidly progressing, and will 
be finished in November next, the maximum overhang of 
the free end during construction being 90 m. (325ft.). The 
entire work, including the shore approach, is tobe finished 
in April, 1907. The weight of the ironwork, including the 
caissons of the river piers, is about 7000 tons, and the 
cost £250,000. Three-quarters of this amount is provided 
by the town of Ruhrort and one quarter by Homberg. 

The harbour or basin at Walsum, about seven miles 
below Ruhrort, the first of a new series of shipping places, 
was opened in July, 1905, has been built by the pro- 
prietors of the Giitehoffnungshiitte for their own coal and 
iron trade, is an open cut parallel to the right bank of the 
river, and connected with it for about half its length by 
a neck, making an angle of 40 deg. with the direction of 
the main stream. It is enclosed by masonry walls on 
either side giving about 2000ft. of quay space, the ground 
between the bank and the river forming a coal depositing 
yard, which is covered by a travelling crane bridge of 
295ft. span. A similar yard behind the landside wall of 
the basin, with a bridge traveller of 209ft. span, serves 
as an iron ore yard. For handling minerals 10-ton jib 
cranes, with about 40ft. overhang, are provided along 
the quay, running upon railway of 18ft. gauge, 
and similar movable cranes are placed on _ the 
tops of the travelling bridges. Coal for shipment is 
brought by rail from the pits, the nearest being about 
five miles distant, in shallow boxes, each carrying eight 
tons of coal, four of them making one wagon load. 
The box, made in two parts with a scissor joint like 
that of a grab ‘bucket, when lifted by the crane and 
lowered into the hold, is opened by slacking the chain 
pull, so that the coal is discharged with a minimum of 
breakage. According to the river level, which varies 
about 23ft. between highest and lowest water, the loading 
capacity of the crane varies from 190 tons to 295 tons 
per hour. The lighter classes of iron ores are discharged 
by automatic grab buckets, but for the denser kinds, 
such as Swedish magnetite, hand filling is required. 
each of the 10-ton cranes has three motors, one of 
60 horse-power for lifting, a second of 30 horse-power for 
travelling, and a third of 10 horse-power for turning. The 
large travelling cranes here require motors of 68 horse- 
power to move them at the rate of 85 per minute. Power 
is supplied for the electric station at the Sterkrade Works 
by bare copper conductors along the line of the works rail- 
way, carrying alternating current at 10,000 volts, which is 
converted to 500 volts direct in a transformer station on 
the spot. The plant, which is not yet worked up to its full 
capacity will, it is estimated, add 1,500,000 tons to the 
Rhine traffic. The total weight of goods handled in March 
last was 122,000 tons. 

The return journey to Diisseldorf was broken by a visit 
to the Friederich-Alfred Iron and Steel Works at Rhein- 
hausen, the latest and largest of the Krupp blast furnace 
plants. These works, which are situated on the left 
bank of the river, adjacent to the Rheinhausen- 
Friemersheim station on the Duisburg and Crefeld line 
of railway, were started with three blast furnaces in 1897, 
three larger ones having been added in 1903, and complete 
basic Bessemer plant and rolling mills in 1904, when they 
received their present name. The ground covered is 
nearly one square mile, 620 acres of flat agricultural land 
upon the alluvial gravel of the river, which is being 
largely dug for concrete making and other building pur- 
poses, the materials removed being replaced by blast 
furnace slag. The blast furnaces are arranged in a single 
line parallel to the large harbour of the works, which has 
a quay frontage of nearly 600 yards, and is equipped with 
eight travelling cranes, each of 60 tons capacity per hour, 
for unloading ore barges. The ores are deposited in a 
yard below the cranes, whence they are distributed 
by a suspended electric railway to the bunkers 
feeding the furnace lifts. The three older furnaces, 
75ft. high and 14,000 cubic feet capacity, make from 
200 to 250 tons each per day of hematite, Bessemer 
and foundry iron; while the larger new ones, 773ft. high 
and 21,000 cubic feet capacity, supply the steel works 
with basic iron, making from 450 to 500 tons each per 
day. A portion of the coke is supplied by two batteries, 
each of sixty by-product ovens, making 500 tons daily, the 





remainder being bought from the collieries belonging to 
the works in Westphalia. 

The blowing plant affords a striking example of the 
rapid change in ironmaking practice. When the works 
were started in 1897, the four vertical compound blowing 
engines, with their four storeys of inspection galleries, 
recalling the largest class of marine engines, each com- 
pressing 32,000 cubic feet of free air per minute, which 
excited universal admiration, were erected, but these are 
now relegated to a humble stand-by position, the work 
being done by eight groups of engines driven by 
blast furnace gas with a combined capacity of 
282,500 cubic feet per minute. Among the most 
powerful units are two twin single-cylinder Niirnberg 
engines of 1600 horse-power, each delivering 35,000 cubic 
feet of air per minute at 74 lb. pressure. Each blast 
furnace has four Cowper stoves, which range in height 
from 99ft. to 112ft. The steel works, which occupy a 
building about 600 yards long, placed nearly half a mile 
back from the furnaces, contain four basic converters, 
taking 20-ton charges, which are supplied with direct 
metal through two 500-ton mixers. These are placed at 
the upper end of the shop, with casting and heating pits 
and rolling mills in front in a continuous line, which is 
about 1600ft. long to the end of the cooling beds. The 
45in. cogging and 33in. roughing mills are two-high 
reversing, driven by steam, the engine of the latter being 
connected on the other side toa three-high mill ; four 
smaller mills, with 16in. to 27in. rolls, are three-high, 
and driven by gas motors. These are mostly grouped ina 
single line in a transverse bay near the centre of the shop, 
which is commanded by a heavy electric crane for roll 
changing. The traversing and feed-roller gears are all 
worked electrically, the requisite power, as well as that 
required for lighting, being supplied by six dynamos col- 
lectively of 5000 horse-power, driven by blast furnace gas 
engines. Another interesting object is the stock and 
loading yard, with its large travelling crane, but the 
inspection of this was summarily terminated by a violent 
thunderstorm and downpour of rain, driving the visitors 
across the half mile of open ground between the works 
and the harbour with as little delay as possible. 

On the second day, August 15th, the visitors divided 
into two parties, one going by rail to Oberhausen, to 
inspect the steel plant of the Giitehoffunngshiitte, and 
the other to Duisburg. The latter, on arrival, was further 
divided, one group remaining to visit the Phenix and 
Rheinische Steel Works in Ruhrort, while the other 
proceeded to the No. IV. pit of the Rheinpreussen collieries 
near Homberg, on the left bank of the Rhine. These 
mines are the property of the family of Haniel, who 
were the first to seek for the westerly extension of the 
coals under the alluvial and other dead measures of 
the Rhine valley, which were only reached with 
extreme difficulty, the first winning, No. 1 shaft, 
having been one of the most arduous undertakings 
recorded in coal mining. It took twenty years (1857— 
1877) to reach the coal measures through a cover of 410ft. 
of water-bearing strata, and through the failure of 
successive linings and tubbings the diameter was 
changed seven times, from 224ft. at the beginning, to 
83ft. at the end. At the present time the royalties 
include an area of 36} square miles, with five groups of 
pits, four of which are drawing coals, the daily output 
being about 8000 tons. The pit visited—No. IV., sunk 
between 1901 and 1904—is 1148ft. deep and 15ft. dia- 
meter, with cast iron tubbing; through the water-bearing 
beds and brick walling below; coal is worked at two levels, 
656ft. and 954ft. deep respectively. The hoisting is done 
by two independent sets of four-decked cages, one driven 


by steam and the other by an electric motor. The total 
daily output is 2800 tons. A new pit—No. V., in process 


of sinking—is intended for an output of 3500 tons. The 
coking plant at the different pits, includes 100 Coppée and 
ninety by-product ovens, actually at work, and a further 
number of 118 of the latter under construction. 
When these are completed the daily make of coke will be 
raised from 710 to 1350tons. The by-products at present 
amount to 11} tons of tar, 6°15 tons of ammonia, and 
2,850,000 cubic feet of spare gas, which is partly utilised 
in gas engines and partly for steam raising. The present 
productions of 2,400,000 tons of coal and 465,000 tons of 
coke are expected to be raised in 1909 to 3,000,000 and 
795,000 tons respectively. 

The second or B group of the excursion party drove 
from Duisburg to the Phenix Works, crossing the Ruhr 
by a bridge which is soon to be replaced by a more 
imposing structure somewhat higher up the river, owing 
to the extension of the harbour works the whole of 
flat shore ground being in process of conversion 
into navigable cuts and barge harbours, and through 
Ruhrort passing the new and magnificent town hall to the 
Duisburg Ruhrort Works. These include six blast 
furnaces, the three newest of 17,000 cubic feet capacity, 
the produce being mainly basic Bessemer iron for work 
use, and,to a less extent, manganiferous metal of various 
kinds. There are twenty-three Cowper stoves, eight 
of 66ft. high, and fifteen of 98ft. in height. Coke 
is supplied by 122 Otto ordinary, and forty-eight 
Semet-Solvay by-product ovens. The total make of 
1905 was 246,165 tons of pig iron from 493,198 
tons of ore, 40,450 tons of limestone, and 249,638 
tons of coke, of which 157,050 tons were produced in the 
ovens at the works. The blast furnace slags are 
granulated to be used as filling materials in the 
coal workings. The converter plant, which is of 
a somewhat old-fashioned type, with circular pit 
and central casting crane, includes three converters 
taking 15} tons metal and 15 to 18 per cent. of its 
weight of lime. which is blown for 8 to 15 minutes. 
The slag is then poured off, and the bath is deoxidised by 
adding from 1} to 3cwt. of 60 per cent. ferro-manganese 
in the converter. The resulting metal is dead soft, 
with about 0:05 per cent. carbon, is recarburised by 
Darby’s method of running powdered coke into the 
ladle simultaneously with the metal, whereby any carbon 
temper from 0°2 to 1-00 per cent. can be obtained. The 
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ingots, of a standard weight of three tons, are passed 
through soaking pits of the original Gjers’ form, without 
accessory firing, and rolled off to blooms in the cogging 
mills, of which there are two, an older one driven by a 
reversing mill of 2500 horse-power, and a newer and 
larger one with a 7000 horse-power engine. There are 
two blowing engines of 1600 and 2000 horse-power 
respectively. 

The mills include a 30in. billet and flat train producing 
about 350 tons daily from cogged blooms without re- 
heating, and a 27in. rail and sleeper mill working on re- 
heated blooms, the principal product being “ Phcenix” 
grooved-top tramway rails, which, since the introduction 
of the pattern in 1880, have been supplied for nearly 
9000 miles of tramway lines in al! parts of the world. A 
sinaller rail and sleeper mill, with 24in. roughing and 
20in. finishing rolls, is driven by an electric motor of 
1200 normal and 2400 maximum horse-power. _ Its out- 
put is 80 tons in the twelve-hour shift, with one heating 
furnace at work. The cooling beds and rail finishing plant 
are contained in a shed 300ft. by 85ft., with four travelling 
cranes which carry the rails to the different machines in 
succession, and finally deposit them, when finished, on a 
raised platform running the length of the shed, whence 
they are removed to the stock yard, where the final 
loading into railway wagons is done by lifting electro- 
magnets on a 4-ton travelling crane. About 10,000 horse- 
power, which is partly supplied by steam and partly from 
the electric central station, is required by the rolling 
mills. Besides the rolling mills there are large hammer 
forges and tire mills, a speciality of the firm being steel 
balls for crushing mills. These are made from short 
cylindrical blanks which are forged down to octagon 
shape and stamped to a spherical form in cup-shaped dies 
manipulated by hand, the work being entirely done by eye. 

From the Phenix Works the party passed to the 
adjoining Rheinische Stahlwerk, which were more sum- 
inarily inspected, on account of the lateness of the hour. 
While generally similar in character to that last 
described, the plant is newer and of a more powerful 
character. The four blast furnaces working mainly on 
Swedish and Newfoundland ores, make about 1400 tons 
of pig iron daily, and are blown by six steam blowing 
engines of 1000 to 5000 horse-power each, and a blast 
furnace gas engine of 3000 to 3200 brake horse-power. 
This, the largest gas blowing engine built up to the 
present time, is of the twin tandem Niirnberg form, each 
side having its own blowing cylinder in line with the 
gas cylinders, and ccupled on to a fiy-wheel 23ft. in 
diameter. The length of the engine, from the end 
of the fly-wheel race to the back cover of the 
blowing cylinder, is about 82ft. When running at 80 
revolutions the delivery is 49,400 cubic feet of free air at 
a normal pressure of 15 lb. above atmospheric pressure 
per minute. Two other engines of the same size are 
under construction, and will be started in October next. 
The steel plant includes two 280-ton mixers, and four 
basic 15-ton converters, the ingots weighing from 2} to 
3 tons, pass through Gjers’ soaking pits to the cogging mill; 
which has 43-3in. rolls driven by a 6000 horse-power 
steam engine, and reduces the 20in. square ingots to 5in. 
square blooms, or 16in. by 6in. slabs. The two finishing 
mills are three-high, with 33in. rolls, each driven by a 
2500 horse-power vertical tandem engine with a 32aft. 
fly-wheel weighing 106 tons. For small sections a Morgan 
continuous rod mill has lately been started. This has 
eight stands of rolls arranged in a single line with an 
inclined cooling bed 295ft. long holding twenty finished 
lengths, which are received at the top, and dropping at 
regular intervals, reach the bottom sufficiently cooled for 
delivery. It is intended to reconstruct three other exist- 
ing rod mills on the same system. 

Unlike the Rheinhausen works, which are in the open 
country, those on the right bank of the Rhine are being 
gradually surrounded byhouses. Thethreetownsof Duis- 
burg, Ruhrort, and Meiderich, formerly separated by open 
ground on both sides of the Ruhr, are now practically con- 
tinuous, and have lately been incorporated into a single 
municipality, with a population of 192,000. This makes it 
difficult to improve the existing approaches to the works, 
and to meet this the Phenix Company has started a deep 
line soy by driving a level from the “ West end” 
colliéry,; -whence the fuel is derived, to the stee] works, 
a distance of about 2} miles. This will be equipped 
as a double line electric railway, bringing coal from 
the mine to the coke ovens, and taking back slag coal, 
washery dirt, and other works waste, to be used as 
packing material in the pit goaves. At this pit, produc- 
ing about 2400 tons of coal per day, the method of packing 
with water-flushed material has been in use for two 
years, and found to give extremely satisfactory results. 

The third section of the party visited the steel works 
of the Giitehoffnungshiitte at Oberhausen, which, apart 
from their much larger size, are generally similar to 
those already described. The nine blast furnaces produce 
about 500,000 tons of pig metal of all kinds, which is 
converted in four converters and seven open-hearth fur- 
naces and the associated mills and forges to 900,000 tons 
of finished work. The output of the company’s collieries 
is 3,000,000 tons yearly. The Associated Engineering 
Works at Sterkrade turn out a large amount of heavy 
machinery, including both steam and gas engines, 
winding and pumping engines for collieries and rolling 
mill plant. Bridge building is another speciality, the 
Sterkrade Works having, among others, built eight 
bridges across the Rhine, two over the Vistula, three 
over the Elbe, and one over the Weser, besides 140 bridges 
on the St. Gothard line, and a large number of swing 
and opening bridges in continental and foreign harbours. 
The output of finished work at Sterkrade is about 73,000 
tons annually. 

It need hardly be said that the different parties were 
most hospitably entertained after the works inspections 
were finished at luncheons, which were well prolonged 
into the afternoon hours, after which they returned to 
their different gathering places, and reached Diisseldorf 
about 5 p.m, 





RAILWAY ACCIDENT AT GRANTHAM. 


WE regret to have to record a terrible accident on the Great 
Northern Railway at Grantham late on Wednesday night. 
The 8.45 p.m. down express ran off the road, and in part fell 
down the embankment which carries the line across the 
Nottingham high road. The engine struck the parapet of 
the bridge and turned over. The train caught fire. Con- 
flicting statements are made as to the cause of the accident, 
and in the absence of precise information we refrain from ex- 
pressing any opinion. The train was not fast, and there is 
no curve in the station. There has been serious loss of life. 
The train ought to have stopped at Grantham. The fact 
that it did not is at present inexplicable. 








DOCKYARD NOTES. 


THE last speed trial—eight hours’ full power—of the 
Second Cruiser Squadron produced no record speeds, but was 
remarkable for the fine performance of the Cornwall, which 
has long been striving for the record, and has now pulled it 
off, beating the Drake. The results were :— 

Average speed. 
Knots. 
. 23-8 
23-2 
22-12 


(broke down) 


23-knot Cornwall 
Sienok Dwake 6. oc so 02 
3-knot Duke of Edinburgh 
-knot Black Prince... .. 
23-knot Berwick Lae 


There was a heavy head sea. 


In the speed race for the second division of the Channel 
Fleet the Albemarle was an easy winner, beating the Dido 
and Juno. The Cesar did well. The Ocean bid fair to rival 
the flagship at first, but the condensers gave trouble, and 
soon put anend to her racing. The Goliath was nowhere 
from a similar cause. We drew attention to the urgent need 
of condenser repairs to the Canopus class last Manceuvres, but 
nothing has been done, thanks to the policy of economy 
now obtaining. 


Tue Drake is being fitted with fire-control platforms at 
Gibraltar. 


THE Commodore at Hongkong in a telegram dated 19th 
September, 1906, reports that :—‘‘ Typhoon broke from west- 
ward, several large vessels dragged on shore at Kowloon, 
fouling H.M. sloop Pheenix—not Algerine—and two French 
torpedo boat destroyers at moorings, and forcing them on 
shore ; Phcenix now lying on her side on inner side of coaling 
camber, fear hopelessly damaged. Small damages to Taku, 
one torpedo boat, Moorhen, and Robin in camber. C.P.R. 
Monteagle on shore alongside Phoenix, Francisque—France— 
inside her, both will get off. | Fronde—Irance—probably 
total wreck at the entrance to Kowloon camber, large sailing 
vessel almost on top of her; two other steamers on wall 
further to the south, many steamers on shore in other parts 
of the harbour, and great loss of native craft. Further losses 
include one coaling tug and four steamers foundered, 
probably will be recovered ; thirteen coaling lighters missing, 
roofs of nearly all dockyard buildings suffered ; great damage 
to Kowloon sea front. Regret that four French seamen of 
Fronde drowned.”’ 








NEW SOUTH WALES RAILWAYS. 


At the present time, when the Legislative Assembly is 
passing a Bill through Parliament dissolving the Act under 
which the Railway Commissioners were appointed, a special 
significance is attached to their annual report. 

A phenomenal year has been experienced, for the period 
ending 30th June last, resulting in a surplus—after meeting 
interest—of £440,940, as a result of the railway and tramway 
working, which is the best result that has taken place since 
the railways and tramways were opened. As this is the 
largest revenuc-producing undertaking of the Government, 
such a result as is now shown augers well for the finances of 
the State. 

During the year 90 miles of new railway lines were added, 
bringing the capital up to £43,626,063. Ample provision has 
been made as heretofore for the relaying of permanent way 
and the renewal of rolling stock out of working expenses ; 193 
miles of line have been relaid, or re-sleepered ; and 237 miles 
were lifted and re-ballasted, the general up-keep of the perma- 
nent way for the year amounting to £539,700, or £160°3 per 
mile. 

A sum of £90,775 was charged to working expenses on 
account of rebuiliding and replacing rolling stock—this 
included 40 locomotives and 129 goods and live-stock vehicles. 
In addition to the above £384,465 was spent in the general 
up-keep of the stock. One of the most interesting tables in 
the report is the ton-mileage return, which shows the fluctua- 
tions of the principal classes of traffic, and isa good barometer 
for showing when any increase in the traffic takes place, to 
what extent the various classes of traffic have affected the 
earnings. Of such benefit has this been that it is now 
extended to eighteen distinctive classes of goods traffic. The 
particulars for the past year are as follows :— 


: ; 

| | | Earnings 

| |Average| exclusive |. 
of ter- 
minals. 


\Total tons| 
| carried. | 
| | 


-miles. | - 
Ton-miles. | miles, | 


| Miles, 
91,974,457 | 20-15 | 
8,428,671 | 37-84 
.) 


Coal, coke, and shale .-| 4,564,668 
Other minerals .. ..| 222,748 
Crade cores .. cc «| 
Miscellaneous class | 
Firewood ob jen) wel 
Fruit o¢. we ce we} , 
Grain, flour, &e. ....| 502,206 | 123,130,063 
Hay, straw, and chaff. .| 35,554,523 
Frozen and chilled meat} 96 586,173 
General goods (truck 

ed 1,411,470 


ee 
A class 30,974, 105 
B class 20,411,183 
C class ; 
Ist class .. 
2nd class .. 
3/d class .. 
Wool 57 Wend ae, ae 
pave stock <5. 6 


| 
} 
| 
O9 BP 
22,559 -33 | 
| 
| 
| 


277,053 | 2-03 


96,318 
7,4€ 
42,218 | 1-75 








[7885,200 








2,268,321 | 1-14 
| 





By comparison with the previous year’s figures, it will be 





—— ee 
seen that for the year 1906 the volume of goods traf; 
ported was increased by 9 per cent., but ry Gmina ae 
19 per cent., due to more of the better class traffic bere 
carried, and less of the lower rated. For several year te 
owing to reduced gradients and more powerful én me Past, 
operation, there has been a distinct improvement apd 
loads. In 1900 the average load per train mile wag 62-49 
tons, for the past year it had risen to 81°21 tons, 42 

A — of the principal features of the Working jg 
siven below, together with a compari , : 
lo ig parison of the previous 

Railways. 
Do ended a. : 
43,062,550 
13,126 


43,626,063 
12,869 
8390 
33664 
4,234,791 
2,308,884 
1,926,407 
4:8:°6 


Capital cost .. .. .. a 
Cost per mile open co ce ee 
Tutal miles open .. oe ° 
Average miles open ° . 
Grospenrnings§ .. .. «c « & 
Working expenses “Bs ta ae 
ge ee 
Profit to capital invested, per cent. 
Working expenses to earnings, per 
cent. .. e ee ak 43. ae 
Earnings per average mile open £ 
Working expenses, per average mile 
Opem .. «ss oe Y 
Net earnings, per 
MO cs ce en-au 40 
Earnings, per train mile .. ..  .. 
Working expenses, per train mile .. 
Net earnings, per train mile 
Passenger journeys, number 
Goods tonnage, tons .. 
Live stock tonnage, tons 
‘Train mileage . . as ams ke. ome 
* Light miles was included in train mileage for the year 1006, 


54-51 
1258 


Teer ee | 686 
average mile 

° 5. ae 572 
7s. 1}d. 
3s. 104d. 
3s. 8a. 
37,500,531 
7,400,658 
228,534 
11,863,682" 


Tramways.—The Sydney tramways are now so extensive 
and the traffic so enormous as to warrant special mention 
Besides the routes through the city of Sydney, the Railway 
Commissioners also control the tramway systems at New. 
castle, Broken Hill, Parramatta, and the outlying suburbs 
of Sydney. All lines in connection with the city are now 
worked electrically, covering 139 miles of single track. Out. 
lying suburban and country lines are worked by steam motor 
over 424 miles of single track, 1} miles run by horses, and 
an experiment was made with steam motor omnibuses, but 
did not meet with success, and ceased running after six 
months’ trial. 

A new tourist car service was introduced between Sydrey 
and La Perouse, Coogee, and Bondi on the 9th October, 1905 
and continued during the summer months with great success: 
it was well patronised and appreciated by the public. The 
output at the Ultimo power house during the year was 
36,137,122 kilowatt hours, of which alternating current 
supply was 21,188,717 kilowatt, and direct current supply 
14,948,405 kilowatt hours. Of the total output 32,315,754 
kilowatts was consumed in tramway traction. The staff 
employed on the 30th June last numbered 4133. 


Tramways.— Result of the Working. 


Year ended June. 
906. 1905. 

Amount expended in construction 

and equipment Re Se B06. «= 8,687,922 
Cost permile open .. .. .. & y 28,931 

» Miles open for traffic ee 25 

Average milex open 
Gross earnings 
Working expenses 
Me ad) vs) we, ba re oe 186,400 
Profit to capital invested, percent. 5:1:7 
Working expenses tv earnings, per 

+ nO a 
Earnings per average mileopen £ 
Working expenses, per average mile 

OPO 2. 1. 22 co cf ef & 
Net earnings, per average mile 

NE so ‘cc jen 5 oe _..00)- cas & 
Earnings, pertrammile .. .. .. 
Working expenses, per tram mile .. se 
Net earnings, pertram mile .. .. 2jd. wd 2d. 
Passengers carried aes 145,62, 779 139,6 9,459 
Tram miles 16,309, 907 16,413, 762 


& 
£ 
78-11 


758 


A279 








FRENCH BATTLESHIP PATRIE. 


Tue results of the trials of the French battleship Patrie 
are given below. According to the contract the builders had 
the right to make six trials if they so desired, but thre: only 
were necessary, they tecgan on the 7th July and finished on 
the 21st of thesame mon h. The taking over trials for the 
Government started on th: 17th and were finished on the 
25th August. 


24 hours’ 
ordinary speed 
without 
forced draught. 


Four hours’ jull 
speed trial, | 


Sceuaeeiaeen Consumption 
trial 


Trials. 
at low speel. 


Con- 
| tract. 


Con- | rs 
caak: Trials. 


| 
| 
| 


Trial. 


2ist &' 22ud 


August .. ..| 
No. of boilers at’ 
work oo «| 24 24 
Square feet of} 
grate at work..| 128 mq 
LEP... we «| 17,500 
Consumption of} 
coal per hour 
and LH.P. .. 
Consumption re 


ith | 
| 
| 24 24 
| 


| 15-62 mq 


128 mq | 128 mq 
1233 


17,859 | 10,000 


128 ing 


11,660 1050 


6/800 gr) 5 gr 


OK 827 gr | 7/800 gr} 716 gr 
square metre 
of grate and) 
per hour .. 120k 115k 

Average speed |IS knots) 19-125 





46k 


me 70k 


70k 
17-82 





| 
| 
| 
| 
| 


We must point out that the average speed at full power 
exceeded the contracted power by 1-°125 knot, and that the 
normal power, without forced draught, gave a speed nearly 
equal to che full power contracted for. The Republique began 
her official trials on the 12th September. Both ships are 
fitted with Niclausse boilers. 








In a twenty-two storey building erected in New York, & 
somewhat unusual form of wind bracing was adopted by Colonel 
Wells, the structural engineer, says the Builder. In this case the 
building is surrounded by low houses, and no account was taken of 
the protection which they afford from the wind, the wind pressure 
being estimated at 301b. per square foot over the entire faces of the 
building down to street level. To provide for resisting the stresses 
in the framework, double lines of continuous main girders were 
disposed perpendicular to the street fronts. These twin girders 
engage the columns on opposite faces, and the connections between 
them and the columns are made with deep plates riveted across the 
faces of the columns, and serving both as connection-plates and as 
braces against wind stres-es, 
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ENGINEERING EXHIBITION AT OLYMPIA. 
No. I. 


| 
| The gear on the back and also the spur ring on the face- 
| plate is of the single helical pattern. The pinions are of 
| phosphor bronze, and the wheels of forged steel. The 


4y interesting and fairly representative exhibition of | saddle carries two rests, one back and one front. The 
- sneering appliances is being held in the building known | gear-box in front of the headstock allows of feeds from 


Olympia, at Addison-road, Kensington. 
organised by Messrs. G. D. Smith and F, W. Bridges, 
whd were responsible for a successful Exhibition devoted 


trical apparatus held in the same hall last year. | 
py gentlemen have had the support of the various | 


engineering societies, and the assistance of a committee, 
consisting of a large number of well-known engineers, 
while Sir W. H. White has undertaken the honorary 
services of president. The Exhibition is to remain open 
until October 17th, and during its progress the educa- 
tional side of engineering is to be emphasised by the 
delivery of a series of lectures on diverse subjects, 
including :—“* Sewage Disposal,” by Mr. Bailey Denton ; 
«Development of the Steam Turbine,” by the Hon.C. A. 
Parsons and Mr. R. J. Walker; “Sanitary Science as 
Applied to Marine Engineering,” by Mr. A. E. Battle ; 
«Gas Engines,” by Mr. H. A. Humphrey ; “ The Con- 
necting and Disconnecting of the Power from the Work,” 
by Dr. H. S. Hele-Shaw; and “Steam Pipes and their 
Explosions,” by Mr. C. E. Stromeyer. The exhibitors 
number more than 150, the appliances being well dis- 
layed over the whole of the ground floor of the main 
building, electrical power being provided for showing the 
machines in operation. 

Before briefly noticing some of the more noteworthy 
mechanical features, attention may be called to a 
remarkable illuminated fountain standing in the centre 
of the hall, which has been lent to the Exhibition by the 
frm of James Keith and Blackman and Co., Limited, 
Arbroath. In designing this fountain utility has not been 
sacrificed at the shrine of beauty, for it is intended to 
humidify, cleanse and cool the atmosphere of the build- 
ing. The fountain is 33ft. in height, and stands on an 
hexagonal base ; 12ft. from the floor is a large shell 15ft. 
in diameter. Immediately above this are the fountain 
arrangements, including an internal tank capable of 

lding 400 gallons of water. The water is forced to the 


Tt has been | 


jin. to jin. The face-plate speeds of this lathe are 8 to 
| 68 revolutions per minute. 
pump and lubricating arrangement to the tool. The 
drilling machine alluded to above has a downward traverse 
of 9in. The distance from the centre of the spindle to the 
inside face of the upright is 18in. The table top measures 


20in. 
to 1050 revolutions per minute. 
number, namely, 35, 50, 77, and 114 cuts per inch. The 
machine is driven through a link belt from a variable 
speed motor of 3 to 1. This machine is capable of 
developing the speeds necessary for the latest type 
of high-speed twist drills. The feeds can be thrown 
out of gear by means of a lever placed in front of 
the shaft, and being stationary the feed is easily 
disconnected without having to follow round the revolv- 
ing catch arrangement. When the clutch is thrown out 
of gear with the top worm wheel shaft the spindle can be 
| thrown into the highest position, and can be brought down 
again by means of a hanging rod in front of the 
balanced lever. 

Machine tools form the most noteworthy feature of 
the Exhibition, and students in this branch of mechanical 
engineering have an opportunity of comparing the best 
British with Continental and American practice. A high- 
speed planer, shown by Bateman’s Machine Tool Com- 
pany, Limited, Hunslet, has some features of merit. It 
is capable of taking work 30in. by 80in. by 8ft., and is 
electrically driven, Two tool-boxes are provided on the 
cross-rail and sidehead on each housing. All these heads 
are arranged to traverse by hand or power in both direc- 


The lathe is complete with a | 


15in. by 28in., and the respective traverses are 3(in. and | 
The spindle speeds of this machine are from 330 | 
The feeds are four in | 


A varied collection of American tools is shown by 
Buck and Hickman, Limited, Whitechapel-road, London. 
Most of these, including Brown and Sharpe’s milling 
machine, the Springfield rapid reduction lathe, the 
Cincinnati drill, the Pratt and Whitney new model turret 
lathe, are already familiar to readers of THE ENGINEER. 
The “Ess Ess” automatic revolving chuck—by which 
work having as many as sixteen faces can be finished 
at one chucking and without stopping the lathe—is 
worthy of close attention on the part of machinists pro- 
ducing repetition work. This style of chuck is suitable 
for holding gate valves or similar pieces which require not 
only the standard, but also special indexes. For example, 
gate valves having three branches 90 deg. apart and two seat 
faces with an average angle of 5 deg., which varies accord- 
| ing to the principle of the valve or the idea of the maker. 
| The ends in this case are finished by a standard index, 
| and the seats are faced by a special index. With this 
| style of chuck and a set-over tool holder, gate valves can 

be seated and all the ends bored, tapped, and faced at one 
chucking without stopping the lathe. Another firm with 
| an attractive stand of American tools is Charles Churchill 
| and Co., Limited, Leonard-street, Finsbury, E.C. The 
| Biernatzki gear wheel generating machine is an ingenious 
| tool, equally adapted for cutting spur, spiral, or worm 





| gears, and does not require formed cutting tools. Gear 
| wheels having any number of teeth, and of either of the 
| above-named styles, can be evolved by means of a single 
| hob cutter, provided they are all of the same pitch. It 
| is, moreover, claimed that the finished product is not only 
| more accurate, but is also more cheaply obtained than 
gears cut in the ordinary manner. Although motor car 
engineers are not unanimous regarding the necessity for 
grinding out engine cylinders, a machine for this purpose, 
| made by the Heald Company and skown on this stand, 
| will be inspected with interest. 
Other exhibitors of machine tools of foreign manufac- 





tions, and a notable feature of this machine is the arrange- | ture are C. W. Burton, Griffiths and Co., Ludgate-square, 
ment by which the feeds can be varied, stopped, or | E.C., who had a remarkably varied collection; Messrs. 
reversed while the tool is in motion. The “self- | Schuchardt and Schutte, 34, Victoria-street, Westminster, 
contained” feature with which the Bateman planer is | whose exhibits include tools specially suitable for motor 
identified is retained, the change-speed gear box with ' car work; Henry Pels and Co., 265, Strand, W.C., who 








top of the fountain and through the domes at the rate of 
1500 gallons per minute, and is formed into a solid 
cylinder of water 4ft. in diameter, and about 12ft. or 14ft. 
in length. Jets from below merge into the solid ring or 
column of falling water, and the air which is introduced, 
after being washed and cooled, is again blown out. The 
water is being continually circulated, and no waste is thus 
incurred while working, except for periodical changes. 
The illuminations connected with the fountain are 
brilliantly effective. Immediately behind the main 
cylinder of water are a series of coloured electric lights, 
which, if burning simultaneously, it is said, would give an 
illuminating power of about 3000 candles, but the 
mechanism is so arranged that only one-fourth of the 
lamps in their respective colours are lighted at a time, 
and by an automatic apparatus fitted in the pedestal the 
changes in colour can be made every minute or at any 
time, as may be desired. 

Besides the humidification and circulation of air which 
takes place above, the lower section of the fountain also 
plays an important part. In the pedestal under the shell 
six Blackman electric fans are fitted, and these draw in 
the air near the floor level, and afterwards disperse it over 


the heads of the people to the extent of from 20,000 to | 


22,000 cubic feet per minute. At the same time the 
fans can, if necessary, draw in fresh, warm, or cold air 
from conduits underneath. 


A stand which cannot fail to command the attention of | 


everybody as showing the recent remarkuble progress in 
machine tool construction is that of Sir W. G. Armstrong, 
Whitworth and Co., Limited, Manchester. The two most 
interesting tools shown by this firm are an 18in. centre 
high-speed lathe, shown above, and a vertical drilling 
machine with 2in. spindle. These are shown in motion. The 





ARMSTRONG, WHITWORTH’'S 18-INCH HIGH SPEED LA/YHE 


motor being fitted on a platform carried on top of the 
housings by brackets. The change-speed gear box is 
arranged to give three speeds on the cut of 20ft., 40ft., 
and 60ft. per minute, and a constant return speed of 200ft. 
per minute. The table stops and reverses at each end of 
the stroke very smoothly. Messrs. John Stirk and Sons, 
| Halifax, are represented by two electric motor-driven 


lathes for high-speed tools, and a slotting machine of | 


compact construction. One of the lathes has 10in. 
centres, and 1s strong enough to take a 4in. by Ain. cut off 
0°3 carbon steel at a speed of 75ft. per minute. The 
motor, which is fixed on a floor-plate behind the lathe, is 
capable of giving 20 borse-power at any speed between 
310 and 930 revolutions per minute. 
automatically controlled, according to the diameter 


being worked. There are four gear changes operated by | 


one handle, and giving respectively 50ft., 75tt., 1L00ft., and 
150ft. per minute approximately. When any one of these 


speeds has been selected, it is automatically maintained | 


on all diameters between 3in. and Yin. The bed, box end, 
and headstock are all cast in one massive piece. 
| The second lathe has 8in. centres, and has for its 
| special feature a motor drive. Combined with the box 
end is a 74 horse-power electric motor running at any 
| speed between 400 and 1200 revolutions per minute. The 
| power is transmitted by a chain to the spindle. This 
| construction gives exceptional rigidity, and accomplishes 
a great saving in floor space. The motor is well pro- 
| tected and easy of access. The 6in. motor-driven slotting 
machine has a motor, wound to give 14 h.p., housed in a 
| circular extension of the frame. A chain transmits the 
| motion to the pinion shaft, and a further reduction is 
accomplished by the gearing at the back of the machine. 
| A total purchase of about 18 to 1 is provided, and this is 


The speed is | 





lathe is intended for using high-speed tool steel, and is driven | said to give a suitable periodicity of stroke. The speed 
direct by a three-to-one variable speed electric motor. It| regulator is so marked that the operator can see at a 
has a range of speeds adaptable for all the diameters of | glance what is the correct position of the controller arm 
work which the lathe will admit. Between the centres isa | for the work the machine is engaged upon. Megsrs. 
distance of 10ft., and the 60 horse-power motor mounted | Stirk also show an instrument called the “ Shaftometer,” 
onan extension of the bed-plate is capable of taking a cut | an adaptation of the common spirit level for indicating 
1}in. deep by }in. traverse at a cutting speed on mild steel | the extent to which line shafting is out of level. The 
approximating 30ft. per minute. At the same time it is | “spirit” is contained in a straight glass tube 12in. long, 
esigned so that finer cuts up to 400ft. per minute can | the inside of which is ground with mathematical accuracy 
be taken. The headstock is powerfully built, and has a | to a predetermined curvature calculated to give an even 
forged steel spindle made under the Whitworth fluid- | run of the bubble over a readable space for every , yin. 
pressure system, running in parallel gun-metal bearings. | per foot variation. 








| show John’s patent joist shear, which is capable of 
| cutting joists up to 16in. by 6in., and other sections in 
| i John’s angle and T-bevel cropper, specially 
| useful for ship and bridge builders; and a notching 
| machine to make notches of any depth in joists or any 
| other rolled steel sections. This tool will also trim the 
| sections, cutting them to the required dead lengths. 
Joshua, Heap and Co., Limited, Ashton-under-Lyne, 
| show screwing and tapping machines of many types. 
| One tool for screwing and tapping lin. to 3in. bolts and 
| nuts in one cut has a special automatic releasing motion, 
| which comes into action without necessitating the stopping 
| of the machine. 

Selig, Sonnenthal and Co., Queen Victoria-street, 
| London, show amongst other numerous appliances a 
| portable crane with automatic extending and receding 
| jib. The latter may be run out so as to reach into a 
| covered truck by simply turning a handle, and is with- 
drawn with its load in the same manner, without moving 
the crane itself. The jib is also capable of swivelling 
| through a complete circle. John Holroyd and Co., 
Limited, Milnrow, show a circular milling machine suit- 
able for a wide range of operations; a hack sawing 
machine by which bars up to 5in. diameter can be cut off 
with true faces; a machine for milling worms, spiral 
gears, and short screws; and a 10}in. centre scroll- 
forming lathe for turning test pieces which “forms 
down ” steep inclines. 

Several applications of the Wicksteed flexible shafting 
are shown on the stand of Messrs. Chas. Wicksteed and 
Co., Kettering. This shafting is being used with much 
success for drilling, emery grinding, polishing, tube 
expanding, tapping and staying, and works well in lengths 
up to 30ft. The shaft is enclosed in flexible metalling 
tubing of hexagonal shape, supplied by the United 
Flexible Metallic Tubing Company, and forms an oil 
bath in which the whole shaft revolves. The parts of 
the shaft are made of cast steel, properly tempered, and 
the friction on the inner case is reduced to a minimum by 
ball races which support the universal joints. Great 
economy of labour has been effected by the use of this 
shafting for expanding boiler tubes. Messrs. Wicksteed 
showed a } horse-power portable electric motor specially 
designed for use with the flexible shafting, and in which 








the speed of the motor is reduced by a rope drive, the 
tension of the rope being kept uniform by a weighted 
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lever. By moving the weight along this lever the degree | condensing or non-condensing. A further exhibit of 
‘interest is a three-throw Allen-Edwards air pump, each 


of tension can be varied at will. There are two slides. 
The top slide carrying the pulley is actuated by the 
short end of the lever on which the weight is placed. 
The lower slide, which carries the fulcrum of the lever, is 
used for taking up the slack of the rope. An advantage 
of this system of driving is that when expanding tubes 
the operation goes on until the rope slips and the tool 
stops. The truck carrying the motor has a turntable, by 
means of which the whole of the meehanism swivels 
round according to the requirements of the shaft. 

There is no more effective stand than that of the 
United Flexible Metallic Tubing Company, Limited, 112, 
Queen Victoria-street. This tubing is now made in 
various sizes up to 10in. diameter, and for pressures up 
to 2000 lb. per square inch. It may be mentioned that a 
very large amount of this company’s product was used by 
the Liverpool Salvage Association in the recent un- 
successful salvage operations on H.M.S. Montague. 
Made of bronze, it is used by the Admiralty for charging 
torpedoes with compressed air, and for this purpose it 
has to withstand a test of 4000 1b. per square inch. The 
variety of uses to which flexible metallic tubing can be 
put increases, and it seems to be equally applicable either 
for fluids, gases, liquids, or as a covering for electric wires. 

A neat electrically driven three-throw pump is 
exhibited by the Excelsior Engineering Company, 
Limited, of Strand. The efficiency of these pumps has 
been greatly enhanced by the provision of Gutermuth 
valves. This valve consists of a strip of phosphor bronze 
sheet, one end of which is coiled upon a spindle to forma 
spiral, ieaving a part of the sheet—which is also thicker 
than the coil—fiat, to form the valve flap. The centre 
coil of the spiral is bent at a sharp angle, which fits into 
a slot of a spindle, securing the two parts firmly together. 
The projecting ends of the spindle are rigidly held in 
bearings, so that the flap is always in its correct position 
over the port. The entire opening of the port only 
entails a minimum strain on the spiral. Still the spiral 
exerts sufficient spring pressure to gently close the flap 
immediately the flow of water ceases. As showing the 
increase of efficiency brought about by the use of these 
valves, the makers state that acertain size of pump formerly 
made with mushroom valves could not be worked faster 
than 100 revolutions per minute, at which speed the 
output was 200 gallons per hour. On the other hand, 
with the Gutermuth valve a speed of 350 revolutions has 
been attained, 700 gallons per hour being pumped with 
a suction of 25ft., against a head of 300ft. 

The Mork Patent Pulley Block Company, 42-44, Moor- 
lane, London, shows a worm-geared pulley block with 
quick return motion which will commend itself to all 
users of these appliances. When raising the load the 
worm is used in the usual way, but when the load is to 
be lowered, the attendant, by pulling a cord, throws the 
worm out of gear, leaving the worm wheel and chain nut 
free to turn, so that the lower block by its own gravity 
can run down, or it can be raised again quickly by pulling 
the loose end of the load chain. 
in either direction the worm is instantly engaged again. 
The Mork releasing gear is also shown applied to travelling 
blocks. 

The firm of W. H. Allen, Son and Co., Limited, Bed- 
ford, are showing, amongst other exhibits, a three-crank 
three-cylinder compound vertical enclosed high speed 
engine, fitted throughout with a system of forced lubrica- 
tion, and suitable for dynamo driving in connection with 
electric lighting or transmission of power. The engine 
is capable of developing 450 brake horse-power at 400 
revolutions per minute, and is suitable for a steam pres- 
sure of from 1001b. to 200 lb. per square inch, condensing 
or non-condensing. The engine is fitted with valves of 
the piston type, and is designed to prevent oil passing up 
into the cylinders, or water into the crank chamber. The 
whole of the working parts are of Siemens-Martin steel, 
and the bearings throughout are lined with white metal. 


























By pulling a hand chain. 


barrel having a diameter of llin. by 8in. stroke. This 
pump can deal with 20,000lb. steam per hour at 150 


| revolutions per minute. The outer casings are of cast 


iron, and the working barrels, valve seatings and guards 


of gun-metal, and the bucket-rods of bronze, the valves | 
‘Not the least striking | 


being of the “ Kinghorn” type. 


article shown is a three-throw crank shaft. This shaft 


| was taken from a 500 brake horse-power Allen engine | 


fitted with forced lubrication, and had been running for 


seven years at 300 revolutions per minute twelve hours | 
per day, and 300 days per year, usually on a considerable | 


overload. Notwithstanding this heavy duty, the wear is 
scarcely noticeable. 








ON THE SECTION OF WEIRS. 
By W. G. Buicu, M. Inst. C.E. 
No. IV.* 
In Figs. 15 and 16 two further sections of a wall subject 


‘ E : 
to flotation when d = % are inserted. We have 


and H!' is 


taken as equal to the corresponding level above the weir, 
that a base width deduced from this value of H! is 
insufficient in the case of a vertically backed wall. These 
two additional figures represent the same wall of equi 
angular and of reversed profiles. In both cases th« 
incidence of R is outside the middle third, proving that 
whatever manipulation is made of the fore slope docs 


Sv decers H 
already seen in Fig. 10 that when D = 5 


69 











not alter the fact of the insufficiency of the base width 
thus designed. 

In all the examples hitherto provided the value of p 
has been taken as 2}. It is now proposed to undertake 
the same investigations with a reduced value of p= 1°8 
—viz., that applicable to brick walls. 

In Figs. 17, 18, and 19 the wall is designed with the 


same top width, and the base also = : » Which = 16ft. 


In Fig. 17, with back vertical, the increased fore slope 
has so adverse an influence on the stability that both 
resultants R! and R? fall well outside the middle third, 
R' being the maximum. This shaped section can 
therefore be condemned oft hand for brick walls. 
Further, no increase of the base towards the face will 


a 7. 
noe value of D, viz., D 5 is also worked out in 
| this profile. Its resultant R* actually intersects 
well outside the proper point. This Soa will oe - 
| not answer as regards stability, and being ’ a Clore, 
| objectionable, should be condemned. — 
From the information thus obtained it is ey; 
'a weir wall subjected to flotation, built oe “ient tht 
and having an S.G. of 1°8, should be designed of - 
| angular profile, or such modification of the same p va 
| be deemed advantageous. ~ 
| One point deserves notice, which is that wheney 
| resultant R!, due to D = H, falls ata proper point t* 
| the base, the section thus designed is a suitable one fe . 
| all depths of water above or below that level. i 
When D exceeds H and the weir is submergeq th 
| pressure rapidly decreases, for the reason that D 
| continues to augment twice or three times as fast ag d 
while at the same time the wall is subject to no farther 
reduction of weight due to displacement. Consequent] ; 
no matter how deeply a wall is submerged, the mexiaoae 
stress will still be that which obtains under the conditions 


when d = H or = : ica 


It has already been noticed that as regards the 
nape H 
2 


level 
the value of H', wie., the height of reservoir 


« s 
level above base which is reciprocal to a level in the 











waste channel of D = = is an insufficient q tantity on 


which to base the calculation of the base width of the 


wall, when subject to flotation, ifthe formula Hy is use. 
VP 


Experimentally it has been found that if H, by which we 
will designate reservoir level due to the next higher rise 


in the depth D, be substituted for H, the increased 


H 
of 10 


width of base obtained by applying the value H,, 
will closely approximate to the exact width required to 
nee the incidence of R' or R* on to the outer middle 
third. 





103, 120 
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Fig. 17. 
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A sensitive governor of the centrifugal type is fitted to | succeed in bringi 
' the aniddle third. 


the end of the crank shaft and connected to the throttle- 
valve. The engine is fitted with a valveless oil pump of 
simple design placed in the crank chamber and driven from 
the high-pressure excentric, oil being pumped continuously 
under pressure through all bearings. ‘There is also a two- 
crank compound enclosed vertical high-speed engine, 
capable of developing 220 brake horse-power whenrunning 
at aspeed of 450 revolutions per minute, and supplied with 
steam at a pressure of 100 1b. to 200]b. per square inch, 
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ng either of these resultants within 


intersecting the base exactly at the proper point. In 
Fig. 19 we have the reversed section. In this there is a 
remarkable diversion between R! and R*. The latter is 
in this case the greater of the two, and falls just at the 
middle third, the former as much as 12in. within. A 





No. III. appeared September 14th. 


Total A=154*35=54\ 
A=/36*34-48 


In Fig. 18 the section is equiangular. | 
In this a marked change is noticeable, both resultants | 





~~ 


This has been proved to be the case also when 
Dw! © 


v0 
With regard to the simpler case of the weir wall not 
being subject to flotation in Figs. 17, 18, and 19, the 
resultant lines due to this statical condition are shown 1n 
| dotted lines. a 
| There is not much difference in the relative positions 


| of the points of incidence in the vertically backed . ha 
n the 


| No. 18 and the equiangular section of Fig. 19. 
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a versed section—Fig. 19—the incidence is just within In Fig. 21 the bed slope of escape channel is assumed 
i in the middle third of the base. Itmust, however, be borne | at 1 in 10,000. . THE INSTITUTION OF MINING ENGINEERS. 
in mind that the — of me — me a In accordance with the values of d and H', the bed! Tuis Institution held its seventeenth annual meeting at 
og of & width to suit ted ay bape y vine ECR BUS _ con H2 2 9 Hanley from Wednesday to Friday last week. The president, 
re, ditions, and will have to be reduced in width so as to width should be j, 0 19 X= 125ft. In the diagram | Sir Lees Knowles, Bart., occupied the chair at the business 
ake bring the incidence of the resultants exactly at the ' VP ie 8 ; mecting. The report of the Council showed that the member- 
2 tin the base line. the profile has been drawn with a 12ft. base width. In| ship is now well over 3000, and that papers read during the 
rat 3 poin this the incidence of R? (which resultant gives the maxi- | year dealt, amongst other subjacts, with geology, mining 
rk, engineering, mechanical engineering, electricity and its 
ui- applications, the working of mining machines, the educa- 
ay tion of engineers, the occurrence of fires and the use of rescue 
appliances, the manufacture of coke and the utilisation of the 
h waste heat of coke ovens, mine ventilation, mine gases and 
€ colliery explosions, &c. Mr. Maurice Deacon, of Chesterfield, 
a was elected president for the ensuing year. 
or Amongst the papers there were two of local interest—one 
on ‘‘Gypsum, and its Occurrence in the Dove Valley,’’ by 
10 T. T. Wynne. Gypsum is found in that district in the triassic 
D marls overlying the salt deposits; the deposits at Hanbury 
] are of unknown extent, and are worked at three mines, two 
. situated at Fauld, and one at Draycott-in-the-Clay. The out- 
2 put for England last year was 255,508 tons, of which Staf- 
" fordshire produced 50,592 tons; whilst in modern times 
. 18 blocks of alabaster, each weighing about 15 tons, were 
8 extracted from the mines at Fauld ard shipped to New 
York to be used in Mr. J. K. Vanderbilt’s mansion in that 
city. The works in the neighbourhood, however, date back 
many hundred years. Mr. Bennett H. Brough in discussion 
l pointed out that the method of deposition of gypsum deposits 
: had been made quite clear by Sir Archibald Geikie, and could 
be seen in progress at the Dead Sea and the Salt Laka 
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The effect of this reduction of base width will clearly 
have but slight effect on the direction of the resultant in 
the equiangular profile. In the vertically backed profile, 
the reduction will take place from the toe, steepening the 
fore batter, and thus, if anything, ameliorating the con- 
dition of stability. In the reversed profile—Fig. 19—and 
also Fig. 14, the base reduction would take place from 
the heel; this will throw the C.G. forward, and thus a 
base width suitable for the other profiles would not be 
sufficiently wide for a vertically faced wall. Exactly the 
same conclusions have been arrived at with regard to the 
same sections considered as subject to flotation, 

In Fig. 20 the slope of escape channel bed is taken at 1 
in 2500 or, 4 per 1000. In this case the base has been made 


H! . a a 6 
re = 16, H! being 24ft. 


From this profile the great 
\ Pp 
effect produced by the change of bed slope to twice the 
inclination of 1 in 5000 previously considered is apparent, 
the base width of wall having to be enlarged consider 
ably, viz., from 14ft. to 16ft. The incidence of R! and R? 
are well within the middle third, and nearly at the same 
spot. From this it is evilent that if H? which is a mean 










\ | 

bets __ the. 
Ped Slope of Escape Channel Af 
‘i 2500 J 
D=l2 Y, 


Q = Discharge 
per ferun. 
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height between the’ two reservoir levels corresponding 





in Utah. He moreover pointed out that the author had 
omitted to mention the great tertiary deposits near Paris, 
which produced two out of three million tons of gypsum 
which represented the total annual output of the world; he 
also had not alluded to the extensive use of gypsum asa 
fertiliser and for ‘‘ Burtonising’’ beer. Mr. Brough deplored 
the lack of progress in the technology of plaster, a subject 
which had, in fact, attracted the attention of the recent Inter- 
national Testing Congress held in Brussels. Mr. Wain, 
however, assured Mr. Brough that if he were to visit the 
local works he would agree that substantial progress had been 
made. The other paper of local interest was by Mr. Wain 
and Mr. Stobbs, and dealt with Cauldon Low and the 











mum stress), is just beyond 
the middle third, R' falling 
just within. 

In Fig. 22, the same wall 
is presented with a vertical 
back. In this case R? still 
leads, but both resultants 
fall within the middle third. 
Were the base increased to 


9 
12 =, as it should have been 


drawn, R? would fall at the 
outer middle thitd in Fig. 
21, and be further recessed 
in Fig. 22. 

There is thus no reason 
for departing from the base 


proportion of = in this 
VP 


case. 
With regard to brick walls 
with a 
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lower S.G. further 
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Swain Sc. 


geaphical investigation is unnecessary. 


It is clear that ; Manifold Valley. 


Interesting excursions were artanged in 





































| connection with the meeting, which proved very satisfactory. 





respectively to d = — 4 ; 1d instead | . ? : - H? . : . 

é ’ ms Band d 5 H were adopted instead if designed with base width ~ the sections will be sufhi- 
of I', as was previously done, the base width thus] . ene v9 | 
obtained would be more suitable. It would then become | ©!¢tly correct. 


1 
: = 15Ht. 





: : : Tue French Minister for War has prescribed the organ- 
This reduction would bring the incidence | isation in time of peace of a strategic railway for ensuring or 
reinforcing, in the event of war, the working of certain secondary 


| lines that could be utilised for mobilisation purposes, 
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K' close to the outer middle third of the base. 
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500-H.P. COMPOUND CONDENSING UNDERTYPE ENGINE 


ROBEY AND CO., LIMITED, LINCOLN, ENGINEERS 














A LARGE UNDERTYPE ENGINE. 


THE firm of Robey and Co., Limited, of Lincoln, recently 
constructed, for export, a large combined compound engine 
and boiler of the undertype system. From the illustration 
which we give of it the massive proportions of the engine 
can be seen. Its principal dimensions are :— 

liameter of high-pressure cylinder .. 
Diameter of low-pressure cylinder 
NEM ns) ait. oe ons has ae > 
Diameter of fiy-whecl 
Revolutions per minute... .. .. 
Total length withvut condenser .. 
total length with condenser 

Width over bed Sa ee ee oft. 
Width over ends of crank shaft .. 15 t. 

When the condenser is in use the engine will develop 
500 horse-power at a piston speed of 600ft. per minute and 
boiler pressure of 1501b. The high-pressure cylinder is fitted 
with the maker’s own type of drop-admission valves with 
automatic cut-off. By the adoption of these valves, it is 
claimed that the advantages of the best fixed engines are 
combined with economy of space both for the boiler and 
engine. The exhaust valve of the high-pressure cylinder is of 
the piston type. The admission valves to the low-pressure 
cylinder are of the balanced type. The web crank is 
machined from a solid forging, and is fitted with balanced 
weights, which ensure great steadiness in running. 

The engine is mouprted on a steel girder bed-plate of box 
section, which, in order to make it easier for shipment, is 
made up in sections that can readily be taken apart. The 
boiler is of the locomotive multitubular type. All the plates 
used are of Siemens-Martin steel. The fire-box is stayed with 
the improved girder roof stays, which are supported on special 
angles riveted to the outer arch of the fire-box. It is claimed 
that by this means an advantage is obtained, as the space 
between the roof stays and the crown of the fire-box can be 
considerably increased. Free access is thus given to the 
crown plate over the whole surface instead of the usual short 
distance which, when bad water is used, frequently becomes 
solid. 

Another advantage claimed for this method is that the 
fire-box crown is stayed quite independently of its own front 
and tube plates. Instead of the whole pressure being carried 
by the plates, subjecting them to crushing stresses, the whole 
stress is carried by the outer arch plate of the boiler. Ample 
means of cleaning the boiler are provided. This type of engine 
lends itself for all positions where large power is required 


16in. 
35nd. 
28in. 
10ft. 

130 

24ft. Gin. 
34ft. sin. 


in a small space, or where the first capital outlay is a 


consideration, 








A CIRCULAR CALCULATING MACHINE. 


Mvcu attention has recently been paid in this country to 
mechanical appliances for making calculations. One of the 
latest of these is the ‘‘Gauss” machine, which is now being 
manufactured by John Davis and Son, Limited, of All Saints 
Works, Derby. The machine which we illustrate to-day is 
designed for the computation of all calculations whose pro- 


ducts do not exceed ten figures—i.e., 1000 millions. Beyond 
this the dissection of the factor is necessary, as in most other 
machines. Addition, subtraction, division, and multiplica- 
tion can be performed on it. 

The machine consists essentially of two parts, a heavy 


GAUSS CALCULATOR 


socket f, to which 6 is firmly attached, and the movable part | 
of the calculatora. These are shown in Fig.2. The circular 
part 6 contains a number of small spindles on which are 
fixed two small spur wheels, and one wheel on which is dis- 
played numbers, either in white or black, from 1 to 9, and 


in black indicate the solution to problems involving subtrac- 
tion and division. One set of these figures is always covered 
by a ring, so that only one group is visible at atime. The 
two small levers shown projecting from the instrument at 
each side are used for setting it to zero after each calculation. 

The top part of the machine contains additional mechan- 
ism and the indicators for setting the machine. It will be 
noticed from the engraving that there are five slots on 
the face of the upper part, and there is a set of 
figures reading from 0 to 9 on each side of the slot. 
These figures are printed in red on. one side and white 
on the other. The columns of white figures are used when 
setting the calculator for addition or multiplication, and the 
red figures when dividing or subtracting. The small knob 
shown on the left of the handle slides in a short groove, on 
one side of which there is a positive sign, and on the other 
side a negative sign. This knob must also be put in its 
correct position before any calculations are made. The slots, 
reading from the right as one looks at the machine, represent 
units, tens, hundreds, and so on. So that should it be 
required, say, to multiply 57 by 3, then the indicator in the 
first slot will be moved opposite the 7 in the column of white 
figures and the indicator in the second slot brought to the 5. 
Then, by turning the handle completely round three times, 
the result—171—will appear in the ring of holes already 
referred to and shown in the engraving. To add two 
numbers together, say, 1759 to 623, the indicators are moved 
till the first one is opposite the 9, the second opposite 5, the 
third against 7, and the fourth against 1. The handle 
is then turned, and 1759 is recorded in the ‘‘ show holes.”’ 
The small indicator handles are then similarly set to read 
623, and the hand turned aga'n. The number 2382 is then 
recorded, this being the sum of 1759 and 623. 

The machine is, in fact, simply an adding machine. The 
example quoted above shows this. To multiply 57 by 3, the 
indicators were set to 57 and the handle turned three turns. 
At each turn the answer indicated was simply the previous 
reading with the addition of another 57. Obviously, if it was 
required to multiply by hundreds, the operation of turning 
the handle a hundred times and more would be most tedious, 
and take up too much time. And so an arrangement bas 


| been adopted whereby it is possible to multiply directly by 


me 
ei) | 


avatets) 
os 








SECTION OF CALCULATOR 


also the figure 0. These latter wheels are placed at the outer 
edge of b, and there are a number of holes in the cover of b 
which permits of one figure in each wheel being read. Those 
numbers which are printed in white show results obtained in | 
addition and multiplication calculations, and those printed | 


tens, hundreds, thousands, &c. This simplifies matters con- 
siderably, for, supposing the multiplier is 167, then the 
multiplicand x would be first multiplied by 100; to this 
result would be added the product of 60 times the multipli- 
cand, and then, putting the machine back to its normal 
position, the number is multiplied by 7, and this, as before, 
is automatically added to the result of the former operations, 
the total result being registered. Thus, instead of turning 
the handle 167 times, by carefully dissecting the number, the 
operation was completed with nine turns. Had the number « 
been multiplied by 170, and 3x2 subtracted from the. result, 
only five turns of the handle would have been required. __ 

Subtraction and division are performed on the same prin- 
ciple, the machine having first to be ‘‘set’’ for these opera- 
tions. This consists in moving all the indicators to the 
other end of the slots, and placing the knob opposite the 
negative sign. 
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DIFFERENT MODES OF BLAST REFRIGERA- | 


TION AND THEIR POWER REQUIREMENTS.’ 
By J. E JoHNSON, jun. (Longdale, Virginia, U.S.A.). 


Tae discussion on the subject of drying the blast for blast 
races, so suddenly precipitated by the paper of Mr. James 
— in October, 1904, gave rise to many questions, some unim- 
pens oA others of the highest importance. The latter, from a 
Pebnical point of view, may be reduced to four, as follows :—(1) 
What causes the saving to be of such magnitude! (2) What will 
be the value of the saving imany given case ! (3) Whatis the cost 
of the installation required under given circumstances ¢ (4) What 
‘. the cost of operation under the same circumstances / 
The answers to these will obviously afford the answers to the 
financial yuestion which, after all, controls the decision as to the 
yalue of the improvement in any given case, namely : -What 
return may be expected on the investment required in any given 


Ci 


“The object of the present paper is to provide simple and easy 
the plant cost and operating cost of the blast refrigerating appara- 
tus under any given conditions, and to point out means whereby 
this refrigeration may be accomplished with less first cost. and less 
working expense per cubic foot of blast treated than were required 
py Mr. Gayley’s installation. For the fulfilment of this purpose it 
js necessary to trace some connection between the quantity of 
refrigeration necessary and the power required for its production, 
since both the cost of plant and the cost of operation for large 
refrigerating plants are closely proportional to the horse-power of 
the steam cylinders. ; ; : 

It is well known that the power required for a given quantity 
of refrigeration per minute, Q, is theoretically proportional to 


T, - Ty where T, is the absolute temperature (Fahrenheit + 


460 a.) at which the heat is absorbed by the system and T, that 
at which it is rejected, the expression being— 
BP, = 8 gi — 1; 
33,000 if 
where Q is measured in British thermal units per minute. _ 

The ammonia compression refrigerating machine having so 
largely supplanted all others for land service, we shall consider 
only that type. Upon it, fortunately, reliable investigations have 
been made which enable us to establish a relation between its 
theoretical and its actual performance, and this goes far to answer- 
ing our questions. ‘ ’ : ; 

Professor Denton in New York has carried out a series of accurate 
scientific tests on a 75-ton ammonia ‘‘ dry compression” machine 
at different suction or absorption temperatures and different con- 
denser or rejection temperatures, while Professor Schroter at 
Munich has conducted a similar series of tests on an ammonia 
wet compression” machine, 

For a number of tests in-each of these series I have calculated 
the theoretical horse-power by equation (1), and compared it with 
the actual indicated horse-power of the steam cylinders, the ratio 
of the latter to the former being called R, it being, in fact, the 
reciprocal of the efficiency on this basis. ‘ 

These values of R have been plotted as ordinates 


with the 
: T, - T. ar a 

corresponding values of - 7as abscissie, as shown on Fig. 1, 

1 

the circles being the results of the dry-compression tests and the 

crosses those of the wet-compression series, = 

rT, — To 

: 1 

it is clear that when the temperature range is zero R should 

be 1, the efficiency being perfect. Accordingly, straight lines 

drawn for each series passing through the point 


The values of R plainly decrease with the value of 


have been 
oT 

(4 
the two cases with surprising accuracy, and may be taken as 
expressing the law of this relation correctly. As these tests 
represent widely varying conditions in each series, it is clear that 
there is a trustworthy connection between the conditions of 
refrigeration and the power required for it in any case. As the | 
dry-compression machine makes the best showing, and as the | 
advances of the art since the publication of these tests have surely 
increased the efficiency of the process, especially for such large | 
units as are required in blast refrigeration, the values of R as | 
determined from these dry-compression tests are used throughout | 
in this paper unless otherwise stated. | 

The algebraic expression of these values is— 


—e 4-15 (72 — 3). | 


= 0,R= 1), and these lines coincide with the points in 


T, 

The relation between temperature range and power require- | 
ments fora given quantity of heat having been determined, we | 
need only to know, in addition, the quantity of heat to be | 
removed to determine the actual horse-power required. 

The quantity of blast used being commonly measured in 
thousands of cubic feet per minute, the quantity of heat required 
to be removed per thousand cubic feet of blast is obviously the 
most convenient basis; but we are at once confronted with the 
difficulty that, as we change the temperature of the air, we 
change the volume of a given weight as well, 1000 cubic feet at 
70 deg. Fah. becoming 900 cubic feet at 21 deg. Fah.; so that in 
considering the quantity of water vapour contained in the blast as 
affected by refrigeration we not only diminish it by the fact that 
acubic foot of space will contain Tess moisture at 21 deg. Fah. 
than at 70 deg. Fah., for instance, but that there are only nine- 
tenths as many cubic feet for a given weight of blast. 

! To overcome this difficulty the standard temperature at which | 
blast is measured is taken at 70 deg. Fah., at which 1000 cubic feet 
of air weigh exactly 751b., and all calculations are based on 75 lb. 
of air, correction being made for variations in volume. | 

Vor the convenience of those desiring to make calculations on 
blast-drying, a diagram—Fig. 2—is given, which gives various 
relations of this standard quantity of air, based on its temperature. 
The lower half of the diagram contains three curves whose abscissie 
are temperatures, and their ordinates quantities of heat above 
Odeg. Fah. The straight line 1. shows the sensible heat, above 
that at O deg. Fah., of 751b. of air at any given temperature. 

_ The upper curve gives the quantity of heat present above 0 deg. 
Fah. in the water vapour which will saturate 75 lb. of air at differ- 
ent temperatures. he latter quantity is not that given in steam 
tables as the “total heat of steain,” but represents as nearly as 
may be the heat which would require to be removed by refrigera- 
tion in order to reduce the vapour present in the air to the quantity 
sufficient for its saturation at O deg. Fah. This is made up as 
follows, for temperatures up to the freezing point :—(1) The sensible 
heat of the ice above 0 deg. Fah. (the specitic heat taken as 0-50) ; 
(2) the latent heat of freezing ; (3) the heat of vaporisation. 

hese are all to be taken for the given temperature and the 
uantity of moisture actually present in 75 1b. air at that tempera- 
ture. Above the freezing point the conditions are altered ; for 
part of the water, as soon as condensed, will not wait to be cooled 
down to the temperature of the refrigerating coils, but will drip off 
them soon after its deposifion. As a fair estimate, therefore, one- 
half of the sensible heat—above 32 deg. Fah.—for all the vapour in 
navcss of that, present at freezing is added to the other items. 
= 1s shown in the diagram curve II. The lower curve III. is 
earmined by adding the ordinates of the first two, and represents, 
Psemaptarts all the heat requiring to be removed to reduce the air 
rom saturation at a higher temperature to saturation at 0 deg. 

The small quantities of heat A Q, of which these larger quantities 
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determining the answer to questions (3) and (4), namely, | A G1 ; y Dee 
ae ee S é ’ | determined for 75lb. of dry air, fur the vapour contained in it, 


| one made up, are each removed at a different temperature, and 
therefore correspond to a different T, in formula (1); hence 
these total quantities cannot be applied directly in that formula, 
bet the latter must be put into the form H.P. = R 788 
| /T, - T 


ao 


*) and integrated in order to give numerical results. 


This would be so tedious a process as to be useless if done analyti- 
cally, but may be done conveniently by the application of the 
entropy diagram invented by Professor J. Willard Gibbs, of Yale 
University, many years since, and brought to the attention of the 
engineering world at large some fifteen years ago by Mr. Macfar- 
lane Gray of Engiand. 

To many it will be a matter of indifference how the results are 
| reached, provided only that they are reached correctly and swiftly. 
To these it may be said that entropy is a mathematical quantity 
depending upon heat and temperature such that, when any thermal 
operation is plotted with temperature for abscisse and entropy for 
ordinates, the mechanical work involved is represented by the 
area included, precisely as it is with co-ordinates of pressure and 
volume in the ordinary indicator-diagram. This quantity has been 


and for the sum of these, exactly as for the corresponding 


| quantities of heat, and these are plotted on the upper side of the 


same temperature axis as the latter. Theze curves are numbered 
respectively IV., V., and VI. 

he theoretical or perfect cycle of operations of the ammonia 
compression machine is represented on this diagram by a rectangle 
whose right-hand end is the ordinate at the condensing tempera- 
ture of the ammonia. Its top is a horizontal line at a height 
determined by the total entropy of the air to be refrigerated, and 
its bottom one at a height determined by the total entropy after 
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Fic. 1.—Diagram showing Ratio '' R'" of Actual to Theoretical Horse. power required per 
Unit of Refrigeration with different Values of Tt corresponding to different 
1 


Temperature-ranges. a 


refrigeration. (These will be called hereafter the lines of maxi- 
mum and minimum.entropy respectively.) Its left-hand end is 
determined by the suction or absorption temperature of the 
ammonia, which must be low enough to absorb heat from the air at 


| the lowest temperature to which the latter is to be reduced. In 


practice the suction temperature is never less than 10 deg. Fah. 
lower than this; and similarly the compression or condenser 
temperature is never less than 10deg. higher than that of the 
condensing water. 

Under normal conditions cooling water at 70 deg. Fah. to 
75 deg. Fah. will always be available for condensing purposes in 
hot weather, and the maximum condenser temperature used in 
these diagrams is accordingly 85deg. Fah. ; also, in all the cases 
taken for analysis in this article, this is the condenser temperature 
assumed unless otherwise stated. 

If we assume a uniform difference of “emperature of 10 deg. on 
the two side: of the expansion coils, we might construct a curve 
lying uniformly 10 deg. Fah. to the left of the total entropy curve, 
that is, having a temperature 10deg. Fah. lower for the same 
ordinate in each case, and the lower left-hand correr of every 
rectangle would lie on this line, thus determining the rectangle 





| completely, as the top and bottom lines are in all cases the lines of 


maximum and minimum entropy ; and the right-hand end is the 
condenser temperature as before, the left-hand end being then 
determined by the intersection of the line of minimum entropy 
with the proposed curve. 

This curve, however, is not drawn on Fig. 2 for the reason that 
the area of the rectangle so determined would have to be multiplied 
by R, which would have to be determined from the absorption and 
condenser temperatures in each case, in order to give the actual 
power required. 

In order to avoid this necessity three auxiliary curves are plotted 
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Fic. 2.—Diagram for Determining the Power required to dry 75 Ibs. of Air per Minute under 
different Conditions and by different Methods. 75 !bs.=1000 cubic feet of Free Air 
at 70° F & ’ — 


in dotted lines, vyhich give the actua: power requirements direct, 
with an assumed temperature difference in all cases of 10 deg. Fah. 
at the refrigerating coils, and with three different condenser 
temperatures, respectively 85 deg. Fah., 70 deg. Fah., and 55 deg. 
Fah., corresponding to the temperature of cooling water available 
under different conditions and at different seasons. 

The simple rule for the use of these curves is: Draw the lines of 
maximum and minimum entropy, both extending to the proper 
condenser temperature on the right, and the latter extending at 
the left tu its intersection with the corresponding dotted curve ; 
at this point erect the vertical which completes the rectangle. The 
area of this rectangle in square incies gives the horse-power 
required per 75 lb. of air for refrigeration between the limits 
chosen. 

Before proceeding to illustrate the use of this diagram with 
examples, it seems only proper to explain the method by which it 
is derived, for the benefit of those who are unwilling to use results 
whose origin they do not know. Those who are not interested in 
such matters, or who are willing to accept the results without 
analysing their origin, may omit the next few paragraphs. 

The conception of entropy is too difficult and abstract a matter 

to be dealt with here, but briefly it may be said that the expression 

Ty a 2” which represents the work of removing the 
1 

uantity of heat A Q from the temperature T, to the temperature 

ae and T, — T., of 


. 1 
which the former is absolutely dependent on Tj, and the latter 


Q 
e 


q 
T., may be divided into two factors, thus 








considered as a whole is independent of- T,—that, is, the given 
difference‘of temperature may exist as well at one absolute tempera- 
ture as another. 
The work required for any given transfer of heat then becomes 
(T, -— T.) x oe , or we may say that the work required is an area 
1 
whose length is the’ difference of temperature in the given case 


T 
This expression evidently represents an element of heat. A Q 
divided by the temperature T,, at which it is trarisferred, and its ~ 
integral is commonly called entropy expressed" by the letter 9. 
This is the quantity which is plotted in the upper half of: the 
diagram, the quantities of heat involved being, of course, those 
which are shown in the lower half, each divided by its temperature 
of transfer. The scale of plotting-is chosen for convenience in the 
following way:—One unit of entropy multiplied by 1 deg. 
difference of temperature corresponds to one British thermal unit 
transformed into work or vice versa. One British thermal unit 
equals 778 foot-pounds, and one horse-power equals 33,000 foot- 


and its height is the integral of the expression 4 


pounds per minute ; therefore _ British thermal units (equals 
4 


42-4) transformed per minute equal one horse-power. Tempera- 
ture is plotted on the diagram on a scale of 20 deg. Fah. per inch, 
so that 1f entropy be plotted on a scale of 2-12 units per inch, we 
shall’ have 42-4 (@ @) units or British thermal units transformed, 
or one horse-power per square inch.: The absolute quantity of 
entropy in true units being a matter of indifference for our pur- 
poses, it is plotted on this scaie, and the area of the diagram gives 
oné horse-power per square inch, 

The derivation of the dotted curves is simple. The area given 
by the entropy diagram gives, of course, the theoretical horse- 
power required, but this must in each ‘case: be multiplied by the 
factor R, derived from experiment, to obtain the actual horse- 
power.” As horse-power is represented in: our -diagram by a 
rectangular area, we need only increase one of its dimensions by 
the ratio R to obtain the desired result, and the dimension T, — 1, 
is the one chosen for that purpose for! reasons of convenience. 

At various heights on the diagram the difference in temperature 
between the entropy curve and the assuméd condenser temperature 
is taken, increased by 10 deg. Fah., and the sum multiplied by R, 


as determined from t 


1 _ for that point. . This product is not 

1 
in any way to be considered as a temperature, but only as a length, 
and is set off to the left of the conaenser temperature used, with 
the ordinate for which the temperature difference was taken. 

These points are connected by the dotted curves, and when 
the left end of the rectangle is drawn upward from the intersection 
of lines of minimum entropy with the appropriate curve, its right 
end and top being, as before, the condenser temperature chosen 
and the line of maximum entropy, it is evident that the length— 
and therefore the area—of the rectangle has been increased in the 
ratio R, thus giving actual horse-power. 

In using these curves care must be taken to use the one corres- 
ponding to the condenser pressure in the given case. If this be 
different from any of those given, the curve corresponding can be 
interpoled . by eye with all the accuracy necessary for most pur- 
poses. It must also be noted that the curves are only correct for 
the ‘‘ direct-expansion ” system—that is to say, where the ammonia 
is expanded in the coils over which the air passes. In the brine- 
circulation system the ammonia is expanded in coils immersed in 
a tank of brine, which is afterwards circulated through coils in the 
refrigeration chamber. 

It 1s obvious that this system requires twice the expense for coils 
or pipe surface, and also requires twice the temperature interval 
between the temperature of the expanding ammonia and that of 
the air, required by the direct-expansion system, since the heat 
requires to be transmitted through the walls of two sets of pipes 
instead of one. 

It is for the latter reason that the curves given are not correct 
for the brine system. To make them correct for this case, at least 
20 deg. Fah. should be added, instead of 10 deg. Fah., to the 
difference of temperature between the points on the entropy curve 
and the condenser temperature. This, of course, would give a new 


TB 


value of 2 and a new and larger value of R to correspond, 


2 
so that the length of the rectangle for this case would be very 
materially augmented. 

This, of course, means that the power required would be 
augmented in the same degree, and the cost of equipment in the 
same degree also, or even more, owing to the hign cost of the 
second set of cooling coils in addition to the increased compressor 
capacity required. The danger to persons in the cooling chamber, 
from the escape of ammonia in direct expansion, is a minimum, 
since no one is ever required to enter it during operatfon, and but 
seldom at any time ; the danger of explosive mixtures of ammonia 
with air does not exist, and the charge would be no more irre- 
vocably lost in the biast in the cooling chamber than in the brine 
tank, in case of a bad break in the coils. Only one possible danger 
exists, which is, that brass parts in the path of the blast would be 
rapidly destroyed if persistent leaks of ammoniaoccurred ; but asthe 
use of brass or bronze in such a situation is unusual and may readily 
be avoided altogether, this is not a serious matter. 


(To be continued.) 








PROSPECTING IN TRANSBAIKALIA.* 
By R. Farrna, Stud. Inst. M. M. 


THE Transbaikalian goldfields are reached by the Trans-Siberian 
railway to Karimskaya and then by a branch line to the Cossack 
town of Strentensk, and finally down the Shilka River for from one 
to three days, agcording to one’s destination. This occupies from 
nineteen to twenty-two days from London as a general rule. 

The country is a continuation of hills and valleys, mostly small, 
very few of the hills being 1000ft. above the stream below them, 
and the main valleys having generally smaller ones leading into 
them on both sides. 

The valleys vary in width from 1200ft. to half a mile, occasion- 
ally more, and are mostly marsh lands with ‘“‘ nigger-heads.” 

The hills are mostly rounded at the top, sharp spurs being the 
exception. The climate is undoubtedly very healthy, with excessive 
variations between summer and wiuter. The first frosts start 
about the middle of September, and the beginning of October is 
marked by a decided drop in the thermometer to about 8 deg. 
Fah.; ten days later the thermometer may not rise above zero for 
three months, The coldest I have known was 76 deg. below 
zero, which occurred on the 15th January, 1904, in Strentensk. 
The average minimum, in the Davenda district, for December 
and January was 37 deg. below zero. The break-up comes about 
the middie of May and is sometimes accompanied by heavy 
snowstorms. The summer is hot; last summer we had an average 
maximum temperature of 82 deg. in the shade for a month, 
95 deg. being the highest. The Russian August—middle of 
August to middle of September—is the rainy month. 

The country is in places highly metamorphosed ; the rocks are 
chiefly quartz-porphyry, granites, andesites, diorites, and gneiss. 
The latter with diorite is met with in the Amazar valley, the 
largest in the district. The Ourium, one of the most important, 
with its forks the Itaka and Biely, consist chiefly of granites with 
gneiss at the head. The Jorbichenka consists mainly of granites 
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and quartz-porphyry, while specimens from the Dimitrefka that I 
have seen have been greenstones and porphyries. 

The country has long been famous for its placer gold mines, and 
over £4,000,000 has been won from one district alone. The pay 
streaks run about 3ft. thick, and the overburden from about 4ft. 
to 40ft. However, more than 12ft. of overburden has not been 
hitherto successfully mined; one of the drawbacks is the 
occurrence of large boulders of granite in the gravel. Platinum 
and cinnabar are also met with, the former chiefly in the Amazar. 
The placers are very patchy, and the gold in the higher portions 
of the valleys frequently extremely fine and sharp. Nuggets of 
any size are rare. 

The reefs are for the main part apparently filled crevices. One 
big 20ft. reef looked like a contact vein between andesite on the 
footwall and quartz-porphyry on the hanging-wall, and a band of 
ferruginous clay—decomposed porphyry—between the hanging- 
wall and the reef of about 5ft. The reef is as yet insutticiently 
developed to say positively. 

The reefs vary in character considerably ; those that carry good 
gold values are, however, fairly similar, very porousand friable and 
also highly oxidised, carrying little or no pyrites, making an ore 
easily crushed and one that will readily yield its gold to cyanide. 
The other reefs are of the hard white quartz type, and also quartz 
associated with shorl. One reef we opened up for about 50ft. 
showed bands of azurite, malachite and molybdenite, carrying 
about 15 dwts. of gold to the ton—short. I also saw a big copper 
pyrites lode, in .» 2enstone, carrying traces of gold. 

As to reef finding, one soon realised the place not to look for 
them, and that was on the sharp spurs—these are generally 
covered with Scotch pine. The country rock seems to weather 
better than the reefs, which are usually located in saddles. 

The method of loaming—or rather panning the gravel just 
below the loam—was resorted to with some success; one could 
frequently trace gold from the head of a placer almost up to 
within 50ft. of the top of the divide, then costeaning exposea the 
reef. 

The best time for prospecting is undoubtedly March and April, 
when the snows have almost gone and the ground is bare, and one 
can walk for miles in the fine sharp air. Later cn in the summer, 
the busk is very thick and the foliage dense, and it is more 
difficult to get an idea of the ‘‘run” of the country. One is also 
very liable to get bushed, though never seriously, as. one has 
only to get down to the valley to pick up a stream which will 
tlow into a bigger one, and so trace one’s way back , 

The water supply depends to a great extent on the snow 
fall, the summer rainy season not being till the middle of August ; 
l6in. is the average fall during the year. Rivers and small 
streams abound, but the former are very shallow and fast. As the 
reefs are usually located in the divides, there is a certain amount 
of difficulty about the water question, as the streams are very 
small, and in drought nearly cease to exist. This, however, is not 
really serious, as water can always be obtained by sinking a well 
or by pumping from lower down. 

Transporting heavy machinery in the summer is almost an 
impossibility, as the roads are very bad, and the lines over which 
the roads aretakenare extremely hilly—one mightsay precipitous— 
in places. The cost of freighting is from 40 per cent. to 50 per 
cent. higher in the summer than in winter, when transport is 
comparatively easy, as the rivers and streams are the high roads. 
All transport is done by horses of about 12 hands; they are 
very hardy and can stand any amount of knocking about and 
rough work, and but rarely golame. They are not broken in till 
about six or seven years of age, and a horse of twelve or thirteen 
is considered quite a young one. 

The timber, of which there is a great deal, is chiefly spruce, but 
there is also a certain amount of Scotch pine, and any amount of 
silver birch. The Scotch pine is the best for building purposes, 
but there is often not a large supply of it. We used spruce on 
account of it being very handy, but it shrinks incredibly—a floor 
10ft. wide will shrink 3in. in two months; it makes, however, 
very fair firewood. All the tiaber is small; to find 10in. x 10in. 
of, say, 21ft.—3 sagenes—takes some looking for; 8in. x 8in. are 
plentiful, while 8in. x 6in. are abundant. It is impossible to 
make an absolutely water-tight tank from the timber there. 

The labour available is as a general rule bad, but at the same 
time one can come across some very good men. We have had 
some really good drillmen, nearly all taught on the mine. On the 
whole, if the men are managed with firmness, but not harshly, 
excellent work can be got out of them. The Russian ‘‘ moujik” 
is quite a child in character, and very easily led ; consequently, 
‘*bad men” must be got rid of at any cost, as they up:et the tone 
of the camp in less than no time. All earnings go on vodka, and 
one can get a quarter of a day’s work or overtime for a “ portion.” 
In summer labour is more difficult to obtain on account of the 
everlasting big find 100 versts away. In winter the reverse is the 
case, as the men want housing and feeding. There are plenty of 
good rough carpenters, who do all their work with an axe, and are 
paid from 46 to £6 a month. 

The language is one of the main difficulties, as it takes a man at 
least two years to get any sort of command of it. Of course, one 
can give orders and make oneself slightly understood in six months; 
but the man in charge ought to get hold of it as soon as possible 
for business and official reasons. 

The Government, as proprietors of the mines, are very willing to 
push forward and help enterprise. As the regulations in regard to 
mining are drawn up more for individual workers than for 
companies, some slight friction may at first occur with the local 
authorities, but the Cabinet do all in their power to push forward 
the interests of large concerns working on their lands. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Tube Trade. 

PARTICULARS which have just become known show the 
extreme importance of the agreement which has been arrived at 
by makers in the wrought iron tube trade, and to which reference 
was made last week. For eighteen months past the keenest com- 
petition has ruled in the trade, with the result that prices have 
touched the lowest points on record, and the trade has lost, it is 
calculated, from £2 to £3 per ton, or close on £1,000,000. There 
are between fifty and sixty leading firms in this county, and with 
one exception, a Glasgow house, they have agreed to cease 
‘‘cutting’’ competition. Each firm will enjoy full liberty to 
tender for any work that may appear in the home or 
in foreign markets, but at a fixed level of prices which 
will be regulated from time to time by an executive committee. 
The agreement is one of the most important, industrially, which 
has ever been made in this country, as will be realised when it is 
stated that the gross annual output of the trade amounts to 
300,000 tons, of a value of close on £6,000,000, prices working out 
at an average of about £20 per ton. One satisfactory feature is 
that the arrangement meets with the support of the leading 
American producers. As announced last week, discounts for home 
business have been reduced by 23 per cent. on the gross, equal to 
a rise on the net of fully 74 per cent., and for foreign trade prices 
have been raised 5 per cent. on the net. These changes apply to 
all classes of tubes except boiler tubes. Respecting these, makers 
for the present are to have a free hand. 


Railway Wagon Building. 

Although new orders are not arriving in the railway wagon 
buiiding trade quite so freely as of late, there is still plenty of work 
on hand. Contracts held are so substantial even now that there is 
not much fear of slackness this side Christmas, notwithstanding the 





rapidity with which work can be turned out in the modernising 
shops owned by the Midland companies. This is sufficient to free the 
management from immediate anxiety ; but apart from this, they 
are sanguine of the future. The record of the present year’s 
foreign trade is really remarkable. The value of wagons shipped 
abroad for the eight months amounted to £1,766,000, which, as 
compared with £797,000, the figures for the corresponding period 
of last year, is an increase of no less than 121 per cent. ‘lhe 
exports of carriages have so far this year reached a value of 
£522,000, contrasted with £300,000 in the opening eight months of 
1905, or an increase of 74 per cent. Such figures are eloquent of 
the great prosperity in rolling stock equipment just now enjoyed 
by foreign countries and Colonies, particularly South America. 
Some very handsome contracts for the Birmingham wagon building 
concerns have resulted, and the outlook is still good. 


The Copper Market. 

The renewed advance in copper, after some fluctuation, 
has brought the price again to a relatively high value, though one 
that has several times been exceeded. Still, with tough copper at 
£90 to £99 10s.: standard, cast, at £87 19s. to £87 15s.; and 
strong sheets at £101, present prices must be very remunerative 
to the fresh copper companies, whoare having a year with a higher 
average price than any for a long period. Such at least is the 
view entertained by the bulk of the Birmingham electrical and 
engineering trades, which are large consumers of this material. 
But high values have their accompaniment in some check to the 
growth of demand. The advances that have been established ir 
selling prices are causing Birmingham consumers to work with 
stocks. as small as possible. Any influence the rise has upon 
production is in the direction of bringing more copper into the 
market. There would, however, appear to be a probability of a 
continuance of relatively good prices, unless there should be any 
falling off, which at present happily seems very unlikely, in the 
increase which is going on in the consumption of the metal in the 
electrical and engineering industries. As these trades are at 
present very busy, such a contingency appears remote, 


Advancing Steel Prices. 

The position of steel is becoming increasingly strong. 
Prices for delivery over 1907 are advancing surprisingly. The 
absence of German or American competition in the matter of 
supplies of raw steel is placing the market quite at the mercy of 
native producers, and they are making the most of the situation. 
The minimum quotation for raw sheet bars for rolling down in the 
sheet mills for next year’s delivery is this week £5 10s. per ton, 
and some sellers on Birmingham Exchange are asking as much as 
£5 lds. per ton. Siemens billets are quoted £5 123. td. to 
£5 17s. 6d. Constructional steel is almost equally strong. Girder 
plates are £7 10s. to £7 15s.; boiler plates, £8 12s. 6d. te £8 15s.; 
and engineering angles, £6 15s. to £7 per ton. 


Improving Iron Trade. 

The price for ordinary bar iron on the Birmingham 
Exchange has now improved to £6 12s. 6d., and many sales are 
mentioned at £6 l5s. per ton. The old figure of £6 5s., at which 
many 1000-ton lots changed hands, is now quite a thing of the 
past—in truth, is unheard of. Makers state that they are fairly 
successful in standing out for the minimum mentioned as desirable 
by the trade at the recent official meeting of the Unmarked Bar 
Iron Association. North Staffordshire crown bars have advanced 
to £7 5s. as the minimum, and makers report very good sales at 
the new figure, consumers being anxious to place contracts upon 
ironmasters’ books. 


Galvanised Iron Up. 

Some of the makers of galvanised corrugated sheets are 
now so well placed for orders that they quote 10s. per ton in excess 
of the Association standard, and what is more, areactually booking 
orders at it. As this is written the Galvanised Sheet Iron 
Association are meeting in London, and it is fully anticipated 
that they will raise the standard at least 5s. or 10s. per ton, thus 
making it either £6 15s. or £7 per ton. Black sheets are raised 
to £8 for singles, £8 5s. to £8 6s. 3d. for doubles, and £8 15s, for 
trebles. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, September 19th. 
Pig Iron. Local Demand Quietening Down. 

THE attendance on the Iron ‘Change on Tuesday was 
quite up to the holiday average, many prominent frequenters still 
being away amongst the stubble or at the seaside. While reports 
from other centres show great buoyancy in their markets, and 
occasionally strong advances, especially for hematite, here it must 
be admitted that inquiries on account of local requirements have 
toned down, and consumers have apparently renewed their stocks 
for some time forward. A safe indication also is that agents 
for large makers, whose absence has been very noticeable, are 
now putting in an appearance and are offering to book orders, 
mainly, however, for forward delivery. On Tuesday more than 
one of these agents frankly admitted that buyers were not by any 
means eager to give out orders, but this did not cause them anxiety, 
as they would be well engaged for three or four months even if 
they did not sell a single ton at present. The official advance in 
Lincolnshire on Saturday of 1s. 6d. per ton was, to a great extent, 
anticipated here, agents having asked the full premium for a fort- 
night or three weeks past. Lancashire was in rather quiet demand, 
but a fair amount of business is passing in Cleveland at full rates. 
Derbyshire and Scotch were the turn dearer, but Staffordshire was 
unchanged. 


Finished Iron. 
The position of tinished iron continues steady, 
report that full prices are made all round. 


Steel. 
There is a good demand, and :nakers are very busy. 
The asking prices of plates and bars, which we reported higher a 
fortnight or so ago, are now confirmed. Demand for English 
billets is perhaps a shade less, but the price tends upwards, and 
small quantities have been booked at 2s. 6d. to 5s. per ton above 
quoted rates. Constructional steel is also active, 


Merchants 


Manufactured Copper. 

It would appear that the ‘‘top” had not yet been reached 
in this article, and another advance of £2 per ton in sheets has to 
be reported, besides fractionally higher figures for tubes, both 
brass and copper. Demand on spot, however, is very moderate, 
and were it not that the raw material continues on the up grade, 
the advances reported so frequently of late would not have been 
justified, 


The Wages Question. 

While engineers report a busy state of things, the surface 
is rutiled by the continued agitation anent the wages question. 
It is to be hoped that mutual concessions may result ina settle- 
ment, as it is quite evident that a rupture would only let in more 
foreign competition, which is keen enough already. 


Quotations. 

Lancashire, No. 3 foundry, 62s. 6d.; Lincolnshire, 59s.; 
Staffordshire, 58s.; Derbyshire, 61s.; Middlesbrough, open brands, 
63s. 10d. to 64s. 4d. Scotch: Gartsherrie, 66s, 3d.; Glengarnock, 
64s, 6d.; Eglinton, 64s.; Dalmellington, 64s,, delivered Manchester, 





East Coast hematite, 683.; West Coast ditto, 69s. 3d., both f 

Scotch delivered Heysham: Gartsherrie, 64s. ; Giongaranhe 
62s, 3d.; Ezlinton, 61s. 9d. ; Dalmellington, 61s. 9d. Deliver ; 
Preston: Gartsherrie, 65s. 3d. ; Glengarnock, 63s. 6d.: Ko — 
63s.; Dalmellington, §3s. Finished iron: Bars, £7 5s, i 
£7 17s. 6d.; sheets, £8 7s. 6d. to £3 12s. 6d. Steel: we 
£5 10s.; hoops, £7 17s. 6d.; boiler plates (official), £8 12. bd 
plates for tank, girder, and bridge work, £7 7s. 6d.; En vlish 
billets, £5 10s.'to £5 ‘17s. 6d.; sheets, £3 17s, 6d.” Comme 
Sheets, £102, and small quantities, £104 per ton ; seamless ane % 
tubes, 11?d.; copper wire, 1]4d.; seamless brass tubes, rhe 
brazed ditto, 104d. to 10}d.; rolled brass, 8%d.; brass wire. sta? 
brass sheets, 9$d. per pound. Sheet lead, £21 10s, per ton. ree 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday could 
not be described as large, and the business passiag was not of any 
great dimensions. Slack was in rather improved demand and 
better business is expected this autumn. It is reported that the 
Yorkshire and Derbyshire districts will soon raise their prices 80 
as to come into line with their Lancashire neighbours. here was 
slightly more inquiry for house coal, and bunkering coal is assum. 
ing a steadier tendency. Meanwhile there is no quotable change 
in prices, 7 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


General. 

BusINEss is brisk in almost every department of local 
manufacture, except several of the lighter crafts, which have not 
yet experienced the improvement now so evident throughout the 
heavy industries. The activity in the United States, Germany, and 
Belgium has for the time removed the competitive factor in severg] 
important departments, and the revival cf home demand syp-. 
chronising with pressure from distant markets, keeps the tone 
firm and the outlook most promising. In the old staple light 
industries a good deal more work would be welcome. Cutlery has 
been a little better of late, both for foreign and British markets, 
and the colonial requirements have, in most instances, been con- 
siderably increased. The home demand yet leaves much to he 
desired. The silversmiths, however, are far from being fully 
employed, the high price of silver, owing to various causes— 
amongst which may be mentioned the weights sent to China and 
India—causing metropolitan and provincial merchants to hold back 
season orders, in the expectation that a reduction may take } 
atany time. In the electro-plating trades a better busine 
reported in several quarters, but, taken asa whole, there is insuffi- 
cient work for the staffs in most manufactories. 


House Coal. 

With the turn of the year the demand for domestic fue! is 
steadily increasing. Doncaster Races undoubtedly interfered with 
the output, but this was expected and provided for to some extent. 
Now the collieries will settle down to continuous work up till 
Christnias. The call from London is quite equal to the averag: 
and the southern and eastern markets are ordering freely, while 
the local requirements are satisfactory. Quoted rates, excepting 
in some instances where an early advance has been made, remain 
as before. A feature of present business is the iznprovement in 
the prices obtained for secondary classes of coal. values are 
hardening all round, and October is certain to see higher rates in 
force. 


Stéam Coal, &c. 

The export trade in steam coal continues very brisk, especially 
for the Baltic ports, which make heavy demands up to the middle 
of October. Railway companies are scarcely using as much as 
during August, but the steam fishing trawlers are taking large 
tonnages of South Yorkshire hards, and the output is very large, 
and values are easily maintained. The exports from Hull for the 
week ending 11th September reached a weight of 54,354 tons, com- 
pared with 36,386 tons for the corresponding week of last year ; 
from Grimsby, for the week ending 14th September, 37,764 tons, 
compared with 36,153 tons for the corresponding period of last 
year. Coking slack and smudge are in active request at 4s. Yd, 
to 4s, per ton ; ordinary engine fuel fetches 3s. 3d. to 3s. 6d. per 
ton. Coke is very firm, the bulk of the output going to the 
principal iron smelting districts at 10s, 9d, to lls. per ton in 
owners’ wagons, 


Iron and Steel. 
There is more buying forward at 


peeeent than has been 
the case for some time, and the prices obtained for iron have 


generally been in advance of the official quotations. No surprise, 
therefore, has been expressed at the Lincolnshire ironmasters 
having raised their rates a week ago. The quotations now ruling 
represent practically what has been done in the general run of 
transactions, as there was no disposition to press business on the 
basis of the official price lists. Hematites easily maintain the im- 
proved values given last week, viz., West Coast, 77s. 6d. per ton; 
East Coast, 73s. 6d. per ton, both subject to 24 per cent., delivered 
in Sheffield and Rotherham. The Lincolnshire official quotations 
are now as follow:—No. 3 foundry, 56s. 6d. per ton; No. 
foundry, 54s. 6d. per ton; No. 4 forge, 53s. 6d. per ton; No. 9 
forge, mottled, white, and basic, 57s. per ton. These figures repre- 
sent a rise 1s. 6d. per ton on the three first qualities, and of 1s. per 
ton on the last. In Derbyshire irons the quotations remain as 
previously given :—No. 3 foundry, 56s. per ton; forge, 54s. per 
ton. An excellent business is sustained in special steels, more 
especially high-speed steels, and the demand for Siemens and 
Bessemer steels is active, on account largely of the weights re- 
quired in railway work. Crucible steel is in excellent request as a 
rule, although certain markets have somewhat moderated their 
requirements. 


Military, Marine, Railway, and other Material. 


Beyond orders recently placed on foreign account, there 
is nothing fresh to report in the military material department. !n 
a short time now something should be heard regarding the tenders 
for armour plates under the new Admiralty programme, this 
department of manufacture being at present in much need of a‘ldi- 
tional work. A considerable weight of marine material in castings 
and forgings is being done for various shipbuilding yards. Rail- 
way material, however, furnishes most employment for workmen 
in the heavy trades. The railway a in distant coun- 
tries, more especially in South America, India, and South Africa, 
are making the Midland and Northern manufacturers very busy, 
and as these and other requirements are coming along when the 
British railway companies are placing work more freely, the vut- 
look in the railway material departments is most encouraging. 
Some further orders in tramway material have also been received, 
All kinds of colliery stores have been more called. for recently. 
Good work is being found for several firms in installations of elec- 
trical power and in putting down gas engines, &c. 


Works Extensions. e 

Amongst the more important works extensions made 
lately are those of Messrs. Cammell, Laird and Co., of the Cyclops 
Works. These include a new press shop at Grimesthorpe, with a 
4000-ton press and one of smallersize. The new building, which’ $ 
of very wide span, is fitted with 120-ton electric travelling cranes. 
New heavy machine shops are almost completed. These are 
equipped with the most modern heavy lathes and other tools for 
marine and gun work and general engineering. At Grimesthorpe 
is also being erected an entirely new shell department, for the 
manufacture of armour-piercing shot and heavy types of shell. 
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‘new electric station, of large dimensions, is being constructed to 
provide power for the works. The company has also just com- 
leted, at the Cyclops Works, a new armour-bending press, with 
new steel building and electric cranes, 

Public Companies. 

The annual meetings of shareholders in the large com- 
panies are interesting in view of the reports given of the condition 
of trade, and the prospects for the future. At the meeting of 
Kayser, Ellison and Co., Limited, Carlis!e Works, on the 15th inst., 
the chairman, Mr. C,. Kayser, stated that the company had 
plenty of work, and the prospects for the coming year were good. 
‘The tinal dividend paid, with the interim, made 12) per cent. for 
the year, and £6546 was carried forward. At the meeting of 
Thomas W. Ward, Limited, Albion Works, Sheffield, the chairman, 
Mr. T. W. Ward, congratulated the members of the company on 
the successful result of the past year’s working, attributing it 
chiefly to the improved trade conditions that had prevailed since 
the autumn of last year, and to the fact that the company was well 
prepared to takead vantage of theimproved markets. The year's sales 
had increased by over a quarter of a million. It was resolved to pay a 
final dividend of 74 per cent , making, with the interim already 
paid, 10 per cent. for the year, to place £20,000 to reserve, and 
carry forward £15,395 14s. 2d. The chairman added that the 
vear's prospects were hopeful, the sales for July and August having 
been largely in exc2ss ot those for the corresponding months of 
1905. In the annual report to be submitted to the shareholders of 
the Sheepbridge Coal and Iron Company, Limited, on the 24th 
inst , the directors state that the prices of coal have remained 
stationary during the year. The demand for pig iron has been 
fairly good, and prices have slightly improved, The bar iron trade 
has been inactive, but prices have been rather higher than last year. 
Ironworkers’ wages have been advanced 5 per cent. The directors 
add that the output of Dinnington Main Colliery is increasing 
rapidly, and the coal ranks equal with the best South Yorkshire 
Barnsley qualities. The dividend declared in the report, with the 
interim already paid, makes 10 per cent. for the year, compared 
with 74 per cent, for 1905. 


New Colliery Company. 

The directors of the Sheepbridge Coal and Iron Company, 
Limited, in their annual report, state :—‘‘ With regard to the new 
colliery at Maltby, sinking operations are awaiting the completion 
of the South Yorkshire Joint Lines Railway, which is in progress, 
It is intended to form a new company, to be called the Maltby 
Main Colliery Company, Limited, with a capital of £350,000, of 
which your company will take £200,000,” 








NORTH OF ENGLAND. 
(From our own Corresvondent.) 
The General Situation. 


THERE can be no question that the iron and _ allied 
industries generally are in a satisfactory and improving condition ; 
almost all branches of the iron and steel trades are well situated, 
business being brisk and prospects encouraging, while nearly all 
the works are running to their fullest capacity. Shipbuilding and 
engineering both are more active, with work in hand to keep most 
of them fully occupied for several months to come, so that as yet 
they do not feel the dearth of orders for new vessels. Shipping is 
more actively and rather more profitably employed on the whole, 

nd founders have good contracts booked. ‘The reports from abroad 
are most favourable. German works are extraordinarily busy, and 
consumers there who have not bought Cleveland pig iron for years 
are once more sending forward orders, as they cannot get all they 
need from home works. Almost everyone takes a very sanguine 
view of next year’s prospects, and it is believed that 1907 will be 
even a more active period than 1906 has been, with a higher range 
of prices. Those who require pig iron for the current year’s 
delivery are losing no time in securing it. In several branches 
consumers are now buying more freely than at any time since last 
January, and the progress of the upward movement is certainly 
satisfactory, 


Cieveland Iron. 

Speculators have been quieter this week with regard tu 
dealings in Cleveland warrants, and the price has declined, for 
whereas last week buyers were giving 54s. 1ld. cash, this week the 
offers have dropped to 54s. 3d. It is a good indication of the 
strength of the situation that the prices of makers’ iron have been 
so little affected. Warrants are cheaper than makers’ iron, but 
that does not increase the demand from consumers for them, 
and many buyers prefer to have the makers’ iron. Asa matter of 
fact consumers usually do not like to buy warrants, because they 
like to know what brand they are getting, and when they pur- 
chase warrants that cannot be guaranteed to them. More than 
that, they must buy in 500-ton lots, whereas they usually want only 
the quantity they need. Makers continue to quote 55s. per ton 
for all f.0.b. deliveries of No, 3 Cleveland iron ; but second hands 
have done business for prompt delivery at 54s. 9d.; for forward 
deliveries, however, they will not take less than the makers. 
There is not much iron outside the public warrant stores available 
or sale for prompt delivery. No.1 is at 56s. 6d., No. 4 foundry 
at 53s, 9d., and No, 4 forge at 52s. 9d. per ton. 


Hematite Pig Iron. 


Consumers are buying East Coast Hematite pig iron more 
freely than for some weeks past, because business with them has 
improved, and there is not much likelihood now of prices being 
casier ; indeed they are rising steadily, if slowly. Quotations are 
advancing, not so much, however, because of the better demand 
as because of the increasing cost of production; the latter, in fact, 
is growing faster than the realised prices are, for each 6d. per ton 
added to the rate for the pig iron brings a proportionately larger 
advance in ore and fuel. Rubio ore has now gone up to 21s. per 
ton c.i.f, Tees, and medium coke to 18s. 3d. per ton delivered at 
the furnaces around Middlesbrough. That being so, out of the 
65s. now being paid for mixed numbers of East Coast hematite iron 
12s, has to be paid for ore, and 20s. for coke, leaving about 6s. for 
limestone, labour, water, rates and taxes, &c. It can be fully 
believed that makers will not realise much profit in the cireum- 
stances ; indeed, they will not do so well as they did when selling 
prices of the pig iron were 3s. per ton less than they are at present. 
Hematite iron is relatively dearer than Cleveland, it is 13s. per 
ton dearer instead of the usual 10s., but, nevertheless, the makers 
of Cleveland will do better in the way of realising profits, and 
this though there is such a large quantity of Cleveland iron in 
the public warrant stores, but none of hematite, and there is 
little hematite in second hands. Inquiries for hematite pig 
Iron have been received in this district from America, but no 
orders seem to have followed, though one for 5000 tons has been 
secured by a West Coast firm. Sheffield consumers have bought 
more freely, and there is also more doing with the Continent, 
while some of the leading home consumers have been covering. 
Neither makers nor merchants will take less than 68s. per ton 
for mixed numbers, 68s. 6d. for No. 1, and 64s, 6d. for No. 4; 
but higher rates are expected. 


Iron Ore, 


: There is a scarcity of Cleveland ironstone, and the 
'mports of Rubio ore are this month smaller than they have 
been for many months ; indeed, they are hardly more than 
half the average quantity, owing to the labour troubles in the 
North of Spain. Makers of hematite iron, however, have not 


land iron ore briquettes has been brought into the Tyne by the 
Valhalla. It is the second lot that has been sent from 
Dunderland mines, the previous quantity being one of 400 tons, 
which was smelted at the Consett Ironworks. This second lot 
will also be used there, and another cargo of s milar tonnage 
will shortly be to hand. It is now expected that the Ore 
Company will be able to ship briquettes regularly. 


Stocks of Pig Iron. 

Makers have only small stocks of Cleveland pig iron, and 
second hands have control of but little. There is plenty, however, 
in Connal’s public warrant stores, which is being sold at prices 
lower than the makers are asking. Still, consumers do not buy 
warrants freely, because they like to know what brand they are 
getting, and also to be supplied with exactly the quantity they 
need. When they buy warrants they must accept any brand that 
is sent, and must take lots of 500 tons. The stock of Cleveland 
pig iron held by Messrs. Connal and Co. on 19th inst. was 604,721 
tons, a decrease this month of 7894 tons. The stock consisted of 
583,066 tons of No. 3, and 21,655 tons of other iron deliverable as 
standard. 


Exports of Pig Iron. 

The shipments of pig iron from the Cleveland district, 
though good, are not equal to those of last month. They are 
much above those of any previous September. They have reached 
72,488 tons, against 82,588 tons last month ; 57,781 tons in Sep- 
tember last year ; 51,566 tons in September, 1904 ; and 65,930 tons 
in September, 1903, all to 19th. Better deliveries are reported to 
Scotland, and continental requirements are still very heavy. 


Manufactured Iron and Steel. 

More favourable reports are given by the producers of 
finished iron and steel in this district, orders are given out more 
freely than since the early part of the year, and the tendency of 
prices is upwards ; in fact, it is hardly likely that there will be any 
decline, seeing that demand is stronger and the prices of materials 
are going up. Works in nearly all cases are running to the utmost 
of their capacity, and the absence of fresh orders for some time 
past has not troubled the producers. Consumers are finding that 
they cannot well wait any longer, and this is placing manufac- 
turers in a better position for securing higher prices. The Scotch 
makers of bars, &c., have this week put up their quotations, and 
it is expected that the producers in this district will follow the 
example. Steel bars are at £7 and iron bars at £7 5s., both less 
23 per cent. f.o.t. Steel ship angles are at £6 12s. 6d. for local 
delivery and £6 15s. for delivery out of the district, both less 24 
percent. Iron ship plates are at £7 53. and steel ship plates at £7, 
both less 24 per cent. f.o.t. The steel rail trade is very active, and 
shipments from the Tees are extra large this month to [ndia, South 
Africa, Japan, and New Zealand. Good orders are expected to be 
placed on South American account; indeed, negotiations are 
going on for considerable quantities. The prices of heavy steel 
rails range from £6 5s, to £6 10s. net f.o.b. 


Shipbuilding and Engineering. 


That the situation is rather better in the shipbuilding 
industry is acknowledged, but there is no contradicting the fact 
that it is not as brisk as it was in the early part of the year, and 
at several of the yards there are empty building berths, and for a 
long time a marked dearth of new orders has been reported, 
though this is being somewhat modified now, and better times 
may be looked for shortly, as in some trades freights show improve- 
ment, and practically there is no laid up tonnage on our Northern 
rivers. The Boilermakers’ and Iron Steamship Builders’ Associa- 
tion have determined to make a demand for 5 per cent. increase on 
piece rates, and 1s. 6d. per week on time rates. They contend 
that the great increase that has taken place in trade last year and 
this year justifies them in making this demand, 


Coal and Coke. 


Compared with the summer’s business the coal trade may 
now be spoken of as dull, but, nevertheless, it is fairly satisfactory. 
Trade was abnormally good in the spring and summer, partly 
owing to the strikes on the Continent. Shipments are 
still active, and prices comparatively high. For next year 
best Northumberland steam coals are quoted at 11s., and smalls at 
| Gs. 6d., but for prompt 10s. will be taken for large and 6s. for 
| smalls. House coals for delivery over the winter are at 11s. to 
11s. 3d. f.o.b., and best gas is at 10s. 6d. f.o.b., with seconds at 
; 9s. 6d. Shipowners are able to get unscreened bunkers at 9s. 6d. 
| per ton, but consider this too high a figure with the present ranges 
of freight. Medium coke is at 18s, 3d. per ton for delivery at the 
Middlesbrough furnaces, and the demand is heavy, not only on 
local but also on export account. The attainment of an output of 
coal of 1000 tons per day at the New Horden Collieries was cele- 
brated a few days ago by a dinner to the officials and miners. The 
company’s Shotton Colliery is raising 1600 tons per day, and sixty 
beehive coke ovens are being erected for producing coke from the 
small coais of the Harvey and Low Main seams, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 


THE outlook in the iron and steel trades as a whole is 
fairly encouraging. In some departments there is a scarcity of 
work, and in others which have hitherto been well employed 
there is a slackening tendency, but the condition of trade 
generally is satisfactory. The consumption of raw material at 
home is large, and the current demand promises an extension in 
export business, 


The Warrant Market. 


Last week Cleveland warrants touched 55s. for cash, a 
large business being done. From this figure there has been a 
reaction, and there has not been in the last few days quite so much 
strength in the market. Business has been done in Cleveland 
warrants from 54s, 7d. to 54s. 44d. cash, and 54s. 104d. to 54s. 8d. 
one month, The reduction in the shipments of Cleveland iron has 
had some adverse effect on the market ; but it is alleged that this 
is due to temporary causes, and that a large business is yet likely 
to be done. Scotch warrants are quoted 59s. 9d. per ton. 


Hematite Pig Iron. 


The demand for hematite pig iron for home use has not 
been quite so active, but the prices are well maintained, merchants 
quoting 71s. for delivery at the West of Scotland steel works. 
There have been inquiries in the market, however, for considerable 
quantities of this class of iron for shipment to America. A few 
days ago about 5000 tons of Cumberland hematite was purchased 
for shipment to Baltimore, and there have been inquiries for Scotch 
hematite to the amount of about 20,000 tons for the States, to be 
despatched in lots of from 3000 to 4000 tons. Whether it will be 
possible to fill up such orders here in the necessary time remains 
to be seen. The current price of Cumberland hematite is 67s. 3d. 
per ton. 


Prices of Scotch Makers’ Iron. 

The demand for Scotch makers’ pig iron is well main- 
tained, and there has been a further advance in some brands of 
6d. to ls. per ton. G.M.B., No. 1, is quoted at Glasgow 62s., 
No. 3, 60s.; Monkland, No. 1, 62s. 6d., No. 3, 60s. 6d.; Carn- 
broe, No. 1, 65s., No. 3, 62s.; Clyde, No. 1, 67s., No. 3, 62s.; 





been much inconvenienced, because they had considerable 
stocks on which to draw. This week a.200-ton cargo of Dunder- 


Gartsherrie and Calder, Nos. 1, 67s. 6d., Nos. 3, 62s. 6d.; Langloan, 
No. 1, 69s., No. 3,.65s.; Summerlee, No. 1, 70s. 6d.,- No, 3; 65s, 6d.; 


Coltness, No. 1, 76s., No. 3, 63s.; Glengarnock, at Ardrossan 
No. 1, 68s., No. 3, 63s.; Eglinton, at Ardrossan or Troon, 
No. 1, 62s. 6d., No. 3, 60s.; Dalmellington, at Ayr, No. 1, 64s. 6d., 
No. 3, 593. 6d.; Shotts, at Leith, No. 1, 67s., No. 3, 62s. 6d.; 
Carron, at Grangemouth, No. 1, 68s. 6d.; No. 3, 63s. 6d. per 
ton. 


Output and Stocks of Pig Iron. 

There are 89 furnaces in blast in Scotland, compared with 
86 at this time last year, and of the total 41 are making ordinary, 
42 hematite, and 6 basic iron. Since last repr rt, one furnace has 
been transferred from hematite to ordinary pigiron. It is under- 
stood that at present the whole of the current output is practically 
going into consumption, and there has been a small reduction in 
the stock of pig iron in Glasgow warrant stores, which at the time 
of writing consists of 11,204 tons ordinary, and 6000 tons standard 
foundry pig iron. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7504 tons, compared with 4883 tons in the same 
week of last year. There was despatched to Canada 2255 tons ; 
United States, 520; Germany, 503; Holland, 260; Belgium, 140 ; 
France, 110; India, 45; Australia, 50; China and Japan, 175; 
other. countries 192; the coastwise shipments being 3264 tons, 
against 3545 in the same week of 1905. The total shipments for 
the year to date are about 8000 tons larger than at this time last - 
year. The arrivals of Cleveland pig iron at Grangemouth were 
10,492 tons, being 1584 tons less than in the corresponding week, 


Finished Iron and Steel. 


The makers of finished iron at a meeting in Glasgow have 
determined to raise their prices 5s. per ton for bars and angles, 
and that of steel bars 7s. 6d. The basis price for Crown bars is 
now £7 7s. 6d. and steel bars £7 10s., each less the usual 5 per 
cent. discount. It is reported that a considerable business has 
been done in malleable iron in the last few days for shipment to 
Canada, and there are further inquiries in the market. The Scotch 
sheet makers have also raised the prices of all kinds of iron and 
steel sheets 5s. per ton. It is reported that the demand for sheets for 
galvanising purposes is active. An order for 2000 tons of tubes 
for South Africa has come to this district, and further inquiries are 
reported, 


The Shipbuilding Trade. 


Fresh shipbuilding orders have lately been scarce, but one 
or two are just reported. The Fairfield Shipbuilding and Engi- 
neering Company has received an order to construct a saloon 
turbine steamer for the Irish Channel passenger service of Messrs. 
Alexander Laird and Co., of Glasgow. 


The Coal Trade. 


The shipments of coal from Scottish ports in the past 
week reached 301,596 tons, compared with 283,345 tons in the pre- 
ceding week, and 264,713 in the corresponding week of last year. 
The current inquiry is indicative of a good business in shipping 
coals in succeeding weeks. Prices are steady for all qualities. 
Household coal is meeting with a better demand, and there is also 
an active demand for coal for manufacturing purposes. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 


A TOLERABLE amount of business is being done, large ship- 
ments going foreign from Cardiff, and Swansea and Newport con- 
tinue busy. This week. prices for large coal were reported as 
steady, and those for small, which a few days ago appeared to be 
easing off, have begun to stiffen somewhat again as the week 
advanced, though the actual business hardly totalled expectations 
the outlook was promising. 


Latest Coal Quotations. 

On ’Change, Cardiff, prices remain much about the same: 
Best steam being quoted at 15s. to 15s. 3d.; best seconds, 14s. 6d. 
to 14s. 9d.; ordinary seconds, 13s. 6d. to 14s, 3d.; drys, 12s. 9d. to 
13s. 3d.; best washed nuts, 12s. 3d. to 12s. 6d.; seconds, lls. 6d. 
to 12s.; best washed peas, lls. to lls. 3d.; seconds, 10s. 6d. to 
10s. 9d.; best smalls, 9s. to 9s. 6d.; best ordinaries, 8s. 6d. to 8s. 9d.; 
seconds, 7s. 9d. to 8s. 6d.; inferiors, 63. 6d. to7s. 6d.; Monmouth- 
shire semi-bituminous, best large, 13s. 9d. to 14s.; best ordinaries, 
13s. to 13s. 3d.; seconds, lls. 9d. to 12s. 3d.; inferior kinds, 
lls. 6d. to lls. 9d. House coal: It is yet early to expect much 
trade, especially as the late tropical weather prevented house- 
holders from beginning to lay in stock, yet more animation is 
beginning to be shown, and the forecast of an early winter will 
soon lead to briskness. Latest prices are :—Best, 15s. 3d. to 15s. 6d. ; 
best ordinaries, 14s. to 14s. 6d.; seconds and other kinds, Ils. to 
13s. No. 3 Rhondda, 15s. to 15s. 3d.; brush, 12s. 6d. to 13s.; 
small, 10s. 9d. to lls. No. 2 Rhondda, lls. 3d. to lls. 6d.; 
through, 9s. 3d. to 9s, 9d.; smalls, 8s, to 8s. 6d. Patent fuel, 
15s. 9d. to 16s. 3d. 





Anthracite Coal Trade. 

The Swansea market is active. It was reported on ‘Change 
this week that quotations are well maintained, and a strong demand 
mnaking for nuts and beans. October promises well. Colliery 
stems full. Latest prices :—Best malting, 19s. to 20s.; second, 
15s. to 16s.; big vein, 14s. to 14s. 9d.; red, 9s. 6d.; cobbles, 17s. 
to 18s.; nuts, 20s. to 21s.; peas, 12s.; culm, 6s. 6d.; duff, 4s. 9d. 
to 5s. Swansea quotes best steam at 15s. No. 3 Rhondda, lds. 
Patent fuel, 13s. to 13s. 6d. 


** Mabon ” on the Coal Tax. 


The opinion of ‘‘ Mabon” on the coal tax in relation to 
coalowners and workmen was given at a meeting of the Rhondda 
district of colliers on Monday. He remarked, ‘‘ that it was diffi 
cult to say what the colliers had lost by the imposition of the tax 
but they had lost in two ways. The tax had given the Germans 
an opportunity to take away a large portion of the Welsh trade. 
Then, again, the Welsh coalowners, in order to compete with the 
Germans, had to reduce the price of their coal, and that meant a 
direct fall in the wage rate which might be calculated at 8? to 10 
per cent. as the ultimate effect of the tax. The miners’ leaders 
had held a conference upon this matter with the view of preventing 
the owners taking advantage of the abolition of the tax to reduce 
the prices of coal for the purpose of capturing the lost markets ; 
for if this was allowed to be done, the benefit would only 
be in the direction ot increased trade, and would not neces- 
sarily result in any more wages. What the colliers were 
endeavouring to do was to get the owners to keep the 
shilling in the audit to the credit of the selling price of the coal. 
He did not expect that the employers would do all that they were 
asked in this connection, but he did hope that they would keep more 
of that shilling in the common exchequer than they would have done 
had not the men’s leaders moved in the matter.” These remarks 
were evidently in unison with the colliers’ views, and were 
applauded. At the same meeting ‘‘ Mabon” compared favourably 
the miners’ organisation of Wales with France, the former giving a 
general, not a sectional advance. It depended upon the men 
themselves, he added, what advance of wages they secured. He 
predicted two or three years of prosperity to the mining com- 
munity. As showing the difference of opinion existing about the 
future coal trade, one large foreign buyer stated on ‘Change, 








Cardiff, this week that, as far as. he was personally concerned, he 
did not intend buying at present prices; he was fairly well stocked 
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with coal, and he was confident that prices next year would average 
considerably less than was generally anticipated. 


The Italian State Railways and Patent Fuel. 

Cardiff manufacturers are being invited to tender for a 
supply of 250,000 tons patent fuel between October and March. 1 
learn that there is some difficulty in the way, the Cardiff firms 
being well booked already ; and the quantity is unusually large. 
Doubtless an effort will be made. ‘Trade in fuel is generally 
brisk. Swansea shipped largely last week—nearly 16,00) tons, 
and this was continued this week, one cargo of 2950 tons going to 
Alexandria. 


The Pitwood Market. 
The market continues steady. There has not been a large 
At Newport and Carditf merchants are hopeful, and 


import. 
Latest prices, 


report the tendency of things as more promising. 
18s. 6d. 


Freights at Cardiff. 

For coasting and bay, rates are firm; for latter direction 
much better than they have been for a considerable time past. 
For Mediterranean and Plate steady for fairly prompt tonnage ; 
weak for backward boats. Homeward quiet ; not much doing. 


Llanelly Trade. 

It would appear that Llanelly has, after many set-backs, 
now turned the corner, and deserves every credit for persistent 
effort. During the month of August 83 vessels paid dues, as 
compared with 79 in the previous month and 68 in the corre- 
spondicg month of last year. The imports amounted t - 9561-tons, 
an increase of 10,004 tons over July. The exports totalled 29,351 
tons, showing the acceptable increase of 3115 tons. The coal 
tonnage in exports was 22,983, and tin plates 4468, 


Another Coal Winning. 
At the International Colliery, Abercrave, the 4ft. seam 
was reached this week. This means the employment of 100 
additional men. 


Non-unionism Troubles Ceasing. 
At the last meeting of Rhondda Collieries it was notified 
that a large number of non-unionists had paid up the arrears. . At 
Ferndale 150 had fallen into line. 


Iron and Steel Trades. 

The condition of things may be summed up as satisfac- 
tory, and prospects hopeful as regards a continuance. The large 
Bessemer works hold substantial orders for heavy rails. These 
include Indian State Railway requirements, South African, and the 
Argentine Republic. One large cargo of 2000 tons left Cardiff this 
week for Bombay; another left Newport with 700 tons for 
Kurachee. Amongst lesser exports wére 450 tons steel billets for 
Liverpool from Newport, a cargo of galvanised iron, and numerous 
coastwise shipments of sheet iron to Bristol. Pig iron continues to 
come in freely, two cargoes being received from Barrow and 1000 
tons from Grimsby, the latter at Swansea. Large quantities of 
scrap iron have been sent to Neath from Portsmouth and 
London. Iron ore is coming in great. quantity from 
Bilbav, prircipally to Blaenavon and Ebbw Vale. An indica- 
tion of the favourable character of the trade is given by the 
rumour of increased furnace power, &c., at Tredegar; also at 
Llanelly, where large extensions are going on at Glanmor Iron- 
works. At this place one department is stated to be preparing 
for electrically-driven machines. Demand for tin bars at Swansea 
is maintained. Lord Glantawe at the Swansea Metal Exchange 
this week commented upon the formation of the South Wales Steel 
Association, and impressed upon manufacturers generally the 
necessity of maintaining the good repute acquired for quality, a 
character not always deserved by American produce. At the 
Metal Exchange this week the following prices were quoted :— 
Bessemer pig, mixed numbers, 67s. 3d.; Middlesbrough, 54s, 34d.; 
Seotch, 60s.; Welsh hematite, 72s. 6d. Steel bars: Siemens, 
£5 2s. 6d. to £5 5s.; Bessemer, £5 3s. 6d. Iron ore at Newport 
and Cardiff: Rubio, 19s. 6d. to 20s.; Tafna, 20s. to 20s. 6d.; 
Almeria, 19s. 3d. to 19s. 9d. Bar iron is being despatched freely 
to Lydney. 


Tin-plate Business. 

All the tin-plate mills in the Swansea Valley were busily 
employed last week. The chief yield was black plates, with some 
mixed sheets for Russia and other buyers. Shipments continue 
large, and one satisfactory item was a consignment to San Fran- 
cisco. Last week the shipments were 75,695 boxes ; received from 
works, 78,715 boxes. Stocks are at 147,745 boxes. A make of oil 


plates, 18} by 14, for America figured amongst the exports. There 
is a good inquiry from the States, also from the Pacific Coast. On 
‘Change it was remarked that American business was likely to 
increase, as home works were too busy. 
Francisco 


During November San 
requirements will be large. General quotations, 
are as follows :—C., 18} x 14, Bessemer cokes, 13s. 3d. 
bd. ; C., 19 x 14; 13s. 3d. to 13s. 6d. ; C., 20 x 14, 13s. to 
d.; odd sizes, 15s. 7$d. to_13s.9d.; C.A. roofing sheets, 
£9 5s. to £9 12s. 6d.;_ big sheets for galvyanising, £9 12s. 6d. ; 
finished black plates, £9 10s.; biock tin, £184.. Copper trade 
improving ; latest price, £37 17s. 6d. Lead, £18 ds. ; silver, 314d. 
per oz. ; spelter, £27 15s., brisk. Tube works steady. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


From Rheinland-Westphalia. 

SCARCITY in raw material and rising prices are the charac- 
teristics of the Rhenish-Westphalian iron market. The opinion 
prevails that a very good trade will be done in autumn and winter, 
unless the wages question and strikes should impede the further 


Rise in the Prices for Iron Orc.’ 

The Siegerland Iron Ore Syndicate raised the: prices for 
raw irou ore M. 1-60 p.t., and for roasted ditto M.2-50 p.t., for 
the first juarter in 1907. The Siegerland Pig Iron Convention is 
likely to follow the example of the Ore Convention, the more so as 
demand and inquiry for pig iron continues to increase. 


New Blast Furnace Works in the South-Western District. 
The Richling Iron and Steel Works are going to be con- 
siderably enlarged, and in Hayingen the firm de Wendel will build 
two additional blast furnaces, so that nine blast furnaces will then 
be in blow at the establishment. It is also reported that the 
Rombach Ironworks, which bought the Maizitres Works recently, 
are going to add two blast furnaces of American system to the two 
furnaces already in blow at the Maizitres establishment. 


Silesian Iron Trade. 

An exceptionally strong tone characterises the iron and 
steel industry in Silesia. The quantity of pig.iron thrown on the 
market is far less heavy than could be desired, because the iron- 
works consume a large amount of their production at their taanu- 
facturing establishment. One need not wonder, therefore, that 
prices have been further stiffening of late, and advances have been 
carried, here and there, not merely for raw iron, but also for some 
sorts of manufactured iron. 


Orders for Wagons. 
The German State Railway Administration has just given 
out contracts for 522 wagons of different types for the railway 
districts Altona, Breslau, Kiln, Essen, Hanover, and Magdeburg. 


The Coal Trade in Germany. 

In Silesia consumption in coal increases steadily, with. the 
result that the scarcity already complained of is becoming more 
marked in all districts, and quotations tend upwards. The Silesian 
Coal Convention is going to have a meeting shortly for the purpose 
of fixing advances in the prices for engine coal.. What has been 
reported of the Silesian coal market may also apply to the Rhenish- 
Westphalian coal producing districts, and for the South German 
coal market all accounts given are satisfactory, so far as demand 
is concerned, but complaints increase regarding insufficient 
supplies. 


Austro-Hungarian Iron Market. 

Considering the time of the year, the present employment 
in the iron and steel industries of Austria-Hungary must be stated as 
being decidedly good, all the principal departments reporting them- 
selves well occupied on orders for immediate and forward delivery. 
Hungarian dealers accordingly raised the store prices for iron 
articles 1 crown p.g., and the Austro-Hungarian Iron Convention 
will soon regulate, or rather advance, the prices for the fourth 
quarter. Dealers are buying pretty largely now, in order to be 
provided before the intended rise takes place. For pit coal, and 
coke, as well as for brown coal demand has steadily improved 
during the week, but as consumption is heavier than output, a 
want of supplies is felt more and more keenly. 


Orders Increase in France. 

The last two weeks in August, though generally quiet, 
have this year brought an increasing number of contracts to iron 
and steel masters, and a very healthy tone has consequently pre- 
vailed in all departments. From week to week the terms of deli- 
very are getting longer. Home consumption being so exceedingly 
satisfactory, comparatively little attention is given to export at 
present. ‘The basis quotation for merchant bars remains at 210f. 
p.t.; girders, 215f. p.t.; common steel plates, 230f. p.t. No change 
can be reported in the French coal industry. 


Satisfactory Trade in Belgium. ; 

The accounts given regarding demand and employment in 
the different departments of the iron industry are favourable, 
increasing firmness being felt in many branches. Semi-tinished 
steel is scarce. Quotations for finished iron show an advance. 
Iron bars are paid with 142-50f. p.t.; steel bars, 147-50f. to 150f. 
p.t., f.o.b. Antwerp ; and for home consumption 157-50f. p.t. is 
paid for iron bars, steel bars and iron bars No. 3 realising i6bt. p.t. 
Girders are very firm, at 143-75f., f.0.b. Antwerp, while 142-75f. 
p.t. is quoted for inland consumption. The plate trade maintains 
the favourable tendency of former weeks, common plates realising 
160f. p.t. for foreign consumption, and 170f. p.t. for inland 
demand. At the railway and construction shops a healthy activity 
is reported to be going on. Italian orders have been coming in 
freely of late. The condition of the Belgian coal market is princi- 
pally unaltered. The tenderings for the State Railways that will 
soon take place will most likely bring an advance in quotations for 
several sorts of coal at least. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 12th. 

OnE of the interesting features of the steel industry at present 
is the intlow of a multitude of small orders for structural material 
to be used in the erection of new shops and foundries and in the 
extension of existing plants. These small orders range ali the 
way from 100 to 1000 tons. This line of business is taken at the 
highest prices, especially, because the deliveries are to be made in 
a comparatively. short time. 

Large orders are also coming in for material for bridge construc- 
tion for the Harriman lines on the Pacific Coast. Orders from 
this source, including some additional orders taken last week by 
the Steel Corporation, call for about 70,000 tons of fabricated steel 
to be delivered at periods designated between January Ist and 
June 50th. Orders aggregating 12,000 tons of structural steel 
have been placed during the past week for delivery at various 
points in the North-Western States to be used in the construction 





development of the iron industry. The terms of delivery stipu- 
lated for get longer and longer ; in some cases three months have 
been asked. Jig iron remains very scarce, and consequently firm 
in price ; a rise in quotations has, however, not yet taken place. 
Supplies in coal and coke, as well as in iron org, are much smaller 
than desired. Present price for RKhenish-Westphalian foundry 
pig No.3 is M. 70 p.t.; No. 1, M. 78; hematite, M. 82 p.t.; 
Luxemburg foundry pig No. 3, M. 65 p.t.; Luxemburg forge pig, 
M. 57 p.t.; spiegeleisen, 10 to 12 p.c. grade, M. 92 to M. 93 p.t.; | 
forge pig, M. 63 p.t.; iron for steel making, M. 70 p.t. Activity | 
in the semi-finished steel trade has further improved, and prices | 
have met with an advance of M. 5p.t. Present quotations conse- | 
quently are:—Kaw bars, M. 92-50 to M. 97 p.t.; billets, M. 105 p.t.; | 
plates, M.107 to M. 170-50 p.t.; for ges in Siemens-Martin | 
quality M. 5 p.t. more is paid. The prices for finished | 

| 

| 


iron will likewise be raised, and some articles have already 
realised higher prices than formerly. For merchant bars 
in basic M. 137-50 to M. 140 p.t., and even more has been received. | 
An excellent condition prevails in the girder trade, and increasing 
occupation is reported from the plate and sheet market; in heavy | 
plates the total production till the end of the year hasalready been 
sold. The milis are engaged to their fullest capacity, but con- 
sumers, nevertheless, complain of tardy deliveries, which is owing 
to.a scarcity of workmen at the plate mills. The wire market is 
very firm. Wire rods are in vigorous demand for home and for 
foreign consumption ; also in drawn wire a very active business is 
done. Wire rails sell freely, but quotations have decreased ‘since | 
the dissolving of the Convention. In the tool and hardware | 
business a general improvement is shown, 


of small bridges. The Great Northern Railway is extending its 
ore docks, and has ordered 900 tons for this purpose. The Illinois 
Steel Company has taken orders for frogs and switches for a number 
of railroads in the Westand South-west, aggregating 35,000 tons. 
One order for frogs and switches has been taken by the same‘com- 
pany for export amounting to 5500 tons. Railroad requirements 


| continue to flow in calling for steel rails, track material, railroad 


ties, freight cars, locomotives, including machinery for machine 
shops. The demand for machinery is quite urgent for the month 
of September, and nearly all of our machine shops, foundries, and 
engineering plants have entered upon the autumnal season with 
a Jarge amount of business. A large amount of machinery will be 
wanted for the construction of the tunnel to be built by the 
Michigan Central Railroad under the Detroit River. The tunnel 
will be 7850ft. long and will consist of two tubes which will 
connect Detroit, Michigan, and Windsor, Ontario. A large 
amount of machinery and tools will be wanted by the Grand 
Trunk Railway to equip its large shops to be erected at Battle 
Creek, Michigan. Big mining enterprises are being developed, 
and tentative inquiries have already been made by some of the 
companies operating in the North-west and in Alaska. -The 
requirements for machinery will be very large during. the remain- 
ing months of the year. : 
European consumers of refined copper are making heavy pur- 
chases.of copper, mainly of the eledtrolitic grade for shipment 
during November and December, .Home consumers of copper.are 
also liberal buyers at 19 cents for lake and 18} for electrolitic. 
The demand has led to an advance of } cent per pound, Ship- 


—= 


ments of copper during the first six days of September were 1393 
tons. 

The tin market is active under a reaction in price due to prices 
from London. Receipts so far this month 375 tons ; amount atloat 
3370 tons. ‘ 





CATALOGUES. 





CrossLeyY Bros., Limited, Manchester. —‘‘Crossley’s Gas Plants” 
is the title of a pamphlet giving particulars and illustrations of 
producer gas and pressure gas installations, 


Tuos. Ropinson AND Son, Limited, Rochdale. - Catalogue 
Series 8, Section V. This sectional catalogue deals specially with 
planing, surfacing, thicknessing, jointing, sand-papering, and 
moulding machines, It is impossible to bestow too high praise on 
this firm for the admirable way in which it produces its catalogues 
They all approach very closely to perfection. ; 

HOLMES AND ALLEN, Wellington, New Zealand. Pamphlet 
descriptive of an automatic non-fouling, swivelling trolley head for 
electric tramway systems. This device has a powerful flexible 
spring, which operates the non-fouling gear and acts as a cushion 
and makes the trolley wheel much more lively. It thereby keeps 
it in continuous contact with the wire, specially when passing 
junctions, frogs, and around curves. 








LAUNCHES AND TRIAL TRIPS. 





ETHYL, steamer ; built by Messrs. Ropner and Son; to the order 
of Messrs. W. Tulley and Co., Hull ; to carry 5250 tons ; engines, 
triple-expansion, lin.; constructed by Blair and Co., Limited, 
Stockton; the trial was in every way satisfactory ; trial trip, 
September 11th. 

MATHILDA, steel screw steamer; built by Wm. Gray and Co, 
Limited ; to the order of Mr. Jacob Christensen, Bergen : 
dimensions, 317ft. 6in., 50ft. by 27ft. 6in.; engines, triple-expan. 
sion, 25in., 42in., 70in. by 45in., pressure 1801b.; constructed by 
builders ; mean speed, 12 knots ; trial trip, September 12th. 

ASGARD, steel screw steamer; built by Northumberland Ship. 
building Company, Limited; to the order of foreign owners; 
dimensions, 372ft., 48ft. by 30ft. 10in.; to carry 7300 tons d.w, on 
2ft. din. ; engines, triple-expansion, 25in., 4lin., 69in. by 4sin,, 
sressure 1801b.; constructed by Richardsons, Westgarth and Co,, 
Fimited ; a speed of 11 knots was easily attained ; trial trip, 
September 15th. 

CyGnvus, steel screw ; built by Wood, Skinner and Co., Limited, 
of Bill Quay-on-Tyne ; to the order of Conrad Blumer Hofgaard, 
of Christiania ; engines, triple-expansion, 184in., 30in., 4%in, by 
33in. struke, pressure 1801b.; constructed by the North-Eastern 
Marine Engineering Company, Limited; notwithstanding the 
strong weather, a mean speed of 10 knots was maintained ; trial 
trip, September 17th. 

MAUDE, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company; to the order of Messrs. Thomas Appleby 
and Co., West Hartlepool ; dimensions, 336ft., 47ft. vy 24ft. 10in.; 
engines, triple-expansion, 24in., 40in., 66in. by 45in., pressure 
160 lb.; constructed by Blair and Co., Limited, Stockton ; launch, 
September 18th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are asked to state that the United States Metallic Packing 
Company, Limited, of Soho Works, Thornton-road, Bradford, has 
opened a branch office at Angel Chambers, York-street, Swansea. 

WE are informed that the jurors of the Tourgoing Exhibition 
have awarded a gold medal to the exhibit of the United States 
Metallic Packing Company, Limited, of Soho Works, Thornton- 
road, Bradford. 











New Rovre to IRELAND.—We are asked to say that the 
arrangements of signalling and interlocking of the Barrow and 
Suir opening bridges were designed and executed by Saxby and 
Farmer, 53, Victoria-street, and have received the entire approval 
of the inspecting officer of the Board of Trade. 

Tue Rattway Civs.—The first meeting of the winter session 
was held on 11th September, at No. 92, Victoria-street, S.W., when 
Mr. J. F. Gairns delivered an address on ‘‘Some Railway 
Curiosities.” The lecture dealt with freak and curious locomotives, 
peculiarities in working, and other interesting curiosities, many of 
which abound on the various lines both at home and abroad. 


LEEDS ASSOCIATION OF ENGINEERS.—The members of the Leeds 
Association of Engineers paid a visit to the works of Messrs. 
Dobson and Burlow, of Bolton, on the 12th inst. They were 
accompanied by their president, Mr. W. H. Drake, and the secre- 
tary, Mr. Robert Lupton, and were received by Capt. B. P. Dobson, 
Mr. H. S. Forrest, and members of the staff. Dinner was 
provided at the Swan Hotel. 


THE INSTITUTE OF SANITARY ENGINEERS.-—The opening sessional 
meeting of the Institute of Sanitary Engineers was held at the 
Holborn Restaurant on Wednesday last. Unlike most of the 
technical institutions’ opening meeting, this one was of a social 
character. The members and their lady friends were invited to a 
musical evening by the president—Professor Coker, M.A., D.Sc., 
F.R.S.E. During the proceedings the chairman of the Council— 
Mr. Geo. W. Chilvers, M.R. San. I.—gave a short address, He 
remarked that the Institute was in a prosperous condition, and 
that during the past year 93 new members had been enrolled. 
They had now four district centres, These were at Manchester, 
Exeter, and Cardiff, whilst at Northampton a new centre had just 
been formed. Brief reference was made to the work of the Insti 
tute, and some of the papers to be read during this session were 
announced. ‘The proceedings terminated with a vote of thanks tv 
Professor and Mrs. Coker, a most enjoyable evening having been 


spent. 

Contracts. —We are informed that the Stalybridge, Hyde, &c., 
Tramway Board have decided to install a 2000-kilowatt turbine set 
in their generating station, and have placed a contract, which 
includes a turbine generator and condensing  aege in the hands of 
Willans and Robinson, Limited, of Rugby. The alternator, which 
is to be of the three-phase type, will be built by Bruce, Peebles, and 
Co., of Edinburgh.—Among the several contracts received by the 
Stirling Boiler Company, Limited, of Motherwell, we note one for 
a boiler having 2760 square feet of heating surface, for the Urban 
District Council of Colwyn Bay Electricity Works. Also an order 
for a Stirling independently-fired superheater, capable of super- 
heating 80,000 1b. of steam per hour, tired by chain grate stoker, 
for the London Electric Supply ee Deptford power 
station.—The contract for the electrical installation in the new out 
patients’ block of St. Bartholomew's Hospital, which is in course 
of erection, has been awarded to Messrs. Thompson, Ritchie, and 
Co., Limited. The accepted tender is in accordahce with the 
specification of Mr. F. Charles Raphael, and includes the lighting 
of the block—about 900 lamps—wiring to the lift and fan motors, 
and the provision of the motor generator and circuits for the 
medical applications of electricity.—Tbe firm of John I. Thorny- 
croft and Co., Limited, has booked an order for a large passenger 
paddle steamer for Messrs. Thos. Cook and Sons (Egypt), Limited, 





for tourist service on the Nile. 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. Z. 


n invention is communicated from abroad the name and address of 


When @ is printed in itatics. 


F i t . : - 
vb Lang wiper find is not illustrated the Specification is without drawings. | 
fications may be obtained at the Patent-Office Sale Branch, 25, | 


When a ( 

Copies of Specyfica 

-buildings, Chancery-lane, London, W.C., at 8d. each, ‘ 

oe atrat date given is the date of application : the second date at the end of 
the abridgment is the date of the adver t of the 4 Of the 


waa may on any of tie grounds mentioned in the Acts, within two | 
jnths of the date given at the end of the abridgment, give notice at the | 
Patent-Office of opposition to the grant of a Patent. } 
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STEAM ENGINES AND BOILERS. 


gv71, April 5th, 1906. —IMPROVEMENTS IN THE VALVE GEAR OF 
STEAM ENGINES, James 2. Hopper, 16, Danilov-street, Moscow, 
Russia. 

This invention relates to the valve motion of steam engines, 
having admission valves of the double or multiple-beat type, 
actuated by a lever, one end of which is pivoted to the valve stem, 
while the other end receives motion from suitable valve gear, the 
underside of this lever roiling on a fulcrum plate so that the valve 
is lifted with a varying purchase. There are three figures. Fig. 
] is a cross section of one end of a cylinder with admission valve 
ond fulerum lever, and a side elevation of the valve lever, excentric | 
and cam motion gear, the fulcrum lever being at its upper position 
and the valve full open. The valve A has its stem B attached to 
the ho'low piston guide C, which by means of the spring D acting | 
against the cap E presses the valve to its seat when not otherwise | 
controlled by the motion gear. The valve lever F has one end G | 
pivoted to the piston guide C, and the other end H connected by } 
the rod I to the excentric J on the motion shaft K, and the lower 
surface uf the lever F comes into rolling contact with the fulcrum | 





plate M on the lever L, which has its end N pivoted to the valve 
casing O, preferably in such a position that its axis of oscillation 
coincides with that of the end G of the valve lever F when the 
valve is closed. The end P of the lever Lis attached to the rod Q, 
which has its lower end R carried by the lever 8, pivoted on the 
pin T and made in one with or attached to the lever U carrying 
the roller V, which rests against the cam W on the shaft K, the 
roller being held up to its work by the spring X.Y is the larger 
radius of the cam, and Z is the smaller radius of the same. Some 
time before it is required to open the valve A, the larger radius Y 
of the cam W comes opposite the roller V, andjthrough the levers U 
and 5 and the rod Q forces the end P of the lever L into its upper 
position. The lever F then opens the valve A by the action of the 
excentric J and rod I on the end H, using the plate M as a | 
fulcrum. The cam W is capable of being shifted round an are of | 
the circumference of the shaft K, and its position is so adjusted | 
either by hand or by an automatic governor, that at the point in 
the revolution of the shaft « wher it becomes necessary to close | 
the valve A, the smaller radius of the cam W comes opposite the | 
roller V, allowing it to approach the shaft K and the spring X to 
bring the end P of the Jever L to its lower position. 


The fulcrum | 
plate M therefore drops out of contact with the lever F and the | 
end G of this lever, remaining unsupported, allows the spring D to | 
close the valve A.—A wqust 22nd, 1906, | 


INTERNAL COMBUSTION ENGINES. 


$218. February 9th, 1906,—IMPROVEMENTS IN OR RELATING TO 
INTERNAL COMBUSTION ENGINES OF THE SLOW COMBUSTION | 
Type, Gebriider Sulzer, Winterthur, Zurich, Switzerland,—L ate 
under International Convention, February 10th, 1905, 

This invention relates to improvements in internal combustion 
engines, and has for its object to provide means by which the com- 
bustion curve and the development of the diagram may be com- 
pletely controlled. Internal combustion engines of the slow com- 
bustion type are provided, according to this invention, with an 
auxiliary chamber into which the combustible gas or mixture is 
admitted. This chamber communicates with the main cylinder, 
so that the fuel or charge, whilst retained in the ordinary chamber, 
is compressed by the pressure transmitied by the engine piston 
through the communication conduit and over an ignition device 
into the main or engine cylinder, and by controlling the movement | 
of this piston by its driving mechanism the charge can be forced 
into the cylinder more or less gradually, the diagram being dster- 
mined by the quantity of fuel thus supplied, There are three | 
figures. Fig. 1 is a central longitudinal section through part of | 
the cylinder ; a is the engine cylinder and ¢ is the piston, At the | 
side of the cylinder a isa small auxiliary cylinder or chamber } 
having a piston c. The chamber 4 is in open communication with 
the compression chamber of the main cylinder. The piston c is 
driven by suitable gear, such as excentrics or cams. When the 
two pistons are moving outward during the filling period the piston 
é sucks in gas or any suitable combustible mixture through the 
valved. This filling pf the chamber } with a combustible charge 
can be effected if desired whilst the motor is stationary by simple 
introduction of the gas through the valve d, the entering gas in 
such case expelling the air contained in the chamber oceans we 
pipe 7. During the subsequent compression in the main cylinder 
the pressure created therein operating through the conduit / serves 
to simultaneously compress the contents of the chamber 4 without 
the contents of the chamber and cylinder being intermingled, the 
two charges being only in contact at a given point. The position 
of the point of contact may be varied by varying the conditions of | 
the suction stroke of the piston c so that the main cylinder may | 
contain practically nothing but the combustible gas or mixture | 

















7397. March 27th, 1906.— IMPROVEMENTS RELATING TO IGNITION 


| 18,055. 


drawn in by the 


I c. Little power is absorbed in moving the 
piston ¢ if the cyli 


nder / is in open communication with the com- 


| pression chamber a on both sides of the piston by means of the 


conduits /ande. For this reason the piston ¢ does not transmit 
any back pressure or negative work to the parts of the driving 
gear. The latter have merely to overcome frictional resistance. 
After the piston & has arrived almost at its dead point, the piston 
c gradually drives the contents of the chamber b into the compres- 
sion space of the cylinder a over a known ignition device -. The 
combustion or working process in the engine cylinder depends on 
the kind and speed of the passage of fuel from the chamber, and 


| ean be thoroughly controlled and regulated ly the driving gear, so 


N° 3,218. 
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Fig.! 


‘hat these important conditions heretofore left to themselves are 
now brought thoroughly under control. The small chamber } and 


| its piston do not act as a compression pump for the gas, as the 
| compression, owing to the open communication of the two chambers, 


is effected by the main piston. The piston c acts only as a device 
for regulating the combustion, and transfers the fuel into the com- 
pression chamber more or less gradually, thus determining the 
shape of the combustion curve, whilst the quantity of fuel intro- 
duced controls the area development of the diagrain.—A ugust 15th, 
1906. 


Devicgs FOR ExpLosion Motors, Henri: August Bertheau, | 
6A, Urvddersgrind, Stockholm, Sweden.— Date under Inter- 
national Convention, January 31st, 1906. 

This invention relates to ignition devices for explosion motors, 


consists of a lengthwise axially-pierced cylinder of some fire-proof | 
heat-resisting material, preferably of soapstone. The cylinder a, 
which on the outside is provided with brackets or studs 4, is placed 
within a large cylinder ¢, also of soapstone, and this cylinder, 
being provided with edge flanges d on the outside, is put into the 
eylindrieal ignition chamber 7. In conseqnence of th? presence of 
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| the brackets } and the flanges d, there are free passages for tae 


gas mixture between the ignition chamber and the cylinders 
enclosed therein, and the gas mixture may thus enter the ignition 
chamber through the orifice 4, and from there through orifices 7 
into the cylinder c, where they come into contact with the ignition 
body a. The mixture may thus be spread around both of the | 
soapstone cylinders before the mixture is ignited, and when the | 
motor has been running some time these cylinders will be exces- 
sively heated, especially the cylinder a, which, surrounded by the 
cylinder ¢, and outside that by the wall of the ignition chamber, is 
perfectly protected against being cooled and remains incandescent, 
thus ensuring a quick ignition, The innermost cylinder a, that is 
the ignition hody proper, may be surrounded by more than one 
soapstone cylinder C if desired; & represents the vaporiser 
chamber communicating through passage / with the cylinder.— 
August 22nd, 1906, 


MOTOR BOATS. 


September 6th, 1905.—IMPROVEMENTS IN MOTOR 
LAUNCHES AND OTHER SELF-PROPELLED VESSELS, The Saunders 
Patent Launch-building Syndicate, Limited, and Samuel E. 
Saunders, both of Solent Works, Cowes, I. W. 

This invention relates to motor launches of the kind wherein the 


N° 18,055. 

















| 
hull is formed of a central portion —- outwardly-bulging | 
lateral compartments, the lower surfaces of which are designed to 
be at, or slightly below, the water level and of a median channel- 





| zive access to the interior of the boat. 





| distance «part from each other. 








shaped chamber serving as a keel, the object of the invention 
being to improve the construction of this class of vessel. The 
boat has a hull with a flat bottom; the median channel-shaped 
chamber of the hull is comparatively narrow, and tapers or 
narrows from amidships to the bow in the forward direction, and 
in the rearward direction preferably to a point approximately half- 
way between the centre of the hull and the stern, the channel- 
shaped chamber serving to receive the motor in the well-known 
manner, and its depth being sufficient to permit of the propeller 
shaft being approximately horizontal. Furthermore, the hull of 
the boat is made of wire-laced veneers of the kind described in a 
former specification. This material is’ preferably moulded or 
shaped to form the hull of the boat, of which a portion is cut to 
There are three figures. 
Fig. 1 isa side elevation of a boat, and Fig. 2 isa plan; a is the 
hull of the boat, which is made of wire-laced veneers and is so 
shaped that the larger portion is formed of a flat bottom }, which 
rests upon the surface of the water. A median channel or bulb- 
shaped chamber is provided on the bottom of the hull and tapers 
or narrows fore and aft froin amidships and serves as a keel for 
steadying the boat. The hull and keel or median channel are 
moulded or shaped from the wire-laced veneers, and when so 
moulded a portion is cut away to give access ‘o the interior of the 
hoat. By constructing the boat in this manner a boat is obtained 
which, whilst possessing great strength, is yet sufficiently light to 
cause it to ride with its flat bottom upon the surface of the water, 
thereby practically overcoming the formation of waves and very 
materially lessening the frictional resistance to the motion of the 
boat. The design of the hull will be understood from the vertical 
mould sections 1 to 9 and the horizontal mould sections 1 to 4. 
Che channel-shaped chamber serves to receive the motor d, and its 
lepth is such that the propeller shaft ¢ is approximately horizontal. 
-August 22nd, 1906. 


RAILWAYS AND TRAMWAYS. 


25,193. December 5th. 1905.—IMPROVEMENTS IN TRAMWAY Ponts, 
Lorenzo William Crosta, Musters-road, West Bridgford, Not- 
tingham, and Frederick William Bidder, 13, Victoria-street, 
Westminster, 5.W 

This invention has for its object improvements in the construc- 
tion of fixed and movable tramway points from ordinary tramway 
rails. According to one method of carrying out this invention the 
point is made from two pieces of ordinary tramway rails, either or 
both of which may be straight or bent according to the require- 
ments of the point. The grooved portion of the head of each piece 
of rail is removed, and the pieces of rails reversed so that the 
tread portion of the heads of the two rails are aujacent to, or face 


| each other, the flanges of the rail pieces being cut to allow of the 


rails being placed in their proper relative positions. Between 
the rails there are intermediate arched spacing brackets, and at 


| both ends these brackets are shaped for the connection of the 
| and has for its object improve:nents in devices for protecting the | points to the end of the ordinary rails, and may also form a road 
| ignition body, which causes the explosion of the driving gas 
| mixture as fully as possible from being cooled. The ignition body 


surface between the two rails at the broad end of the point, the 





N° 25,193. 





rails and brackets being fastened together by bolts and rivets, and 
fish-plates where necessary. Fig. 1 is the plan of a fixed point. 
Fig. 2 is a section at A A, Fig. i. The points are built up of two 
lengths of rail 1 and, 2, the grooved portion of the rail lengths 
being cut away and the rail lengths so placed that the treads are 
adjacent to each other, the flanges of either or both rails 
being also cut away to allow of the rail lengths being 
placed in the desired relative positions. For the fixed the rail 
lengths 1 and 2 are connected together by brackets 3 which are 
recessed for the point centre piece 4, upon which the fixed tongue 
5 is formed. This centre piece may be let into recésses formed in 
the brackets or it may be attached to the brackets by screws. At 
the broad end of the point the bracket 6 is extended beyond the 
end of the rails for the connection of the rails 7 and 8 which are 
attached thereto by fish-plates 9 and suitable packings. At the 
thin end of the point there is another bracket 10 to which the rail 
1] is attached by fish-plates 12.—A gus’ 22%4, 1905. 


ROAD MOTOR VEHICLES. 


22,864. November 8th, 1905.—IMPROVEMENTS IN OR RELATING 
TO RUBBER TREADS OR TIRES FOR WHEELS, Edward Brice 
Killen, 52, Queen Victoria-street, London. 

This invention relates to improvements in or relating to rubber ' 
treads or tires for wheels. It consists principally of two wearing 
parts, one a rubber part and the other a binding metal rim, and 
this tire prevents the dangerous skidding and slipping which 


N° 22,864 


SSN 


My | 


Hm) 
y 


re 
Ai 





SSS 





prevail in all solid rubber and pneumatic tires of to-day, and also 
does not throw mud laterally when travelling over muddy roads, 
besides having many other additional advantages over all to-day’s 
tires. There are 38 figures. Fig. 2 is a view showing a wheel 
shod with two treads or tires. There is a tread or tire of rubber 
or its equivalent moulded preferably on the flat in a straight 
mould, and out of one continuous piece. The outside treading 
circumference of this rubber part is moulded into round studs Al, 
These studs project outwards from a common rubber base. In the 
case of lighter traffic they may project about jin. to fin. from such 
common rubber base, but in the case of heavy traffic they may 


| project as much as lin. to about 1fin. from such common rubber 


base. These studs may be about half an inch or any other suitable 
The inside base circumference of 
this rubber part is moulded with recessed air spaces, which in form 
may be like an inverted dish, and which are formed at suitable 
distances from each other, and having their open bases on the 
inside circumference of this rubber part. The number of these 
recessed air spaces exactly corresponds with the number of the 
studs moulded or formed on the outside circumference of this 
rubber part, and they are so placed that each stud has a corre- 
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sponding air space bencath it. Bis an angled metal rim having 
round holes made therein to take the heads of the rubber studs 


which pass right through such holes, leaving only what may be | 
called the necks of the studs surrounded by the smooth walls of | 


the holes in such metal rim. This rim is suitably flanged at both 


its edges, the tlanges being made inwards towards rim centre, and | 


on the edges of the rim’s outer circumference are formed three 
suitable angles. The steel rim floats on the rubber part A when 
the tread or tire is fitted over the wheel proper, and is always 
isolated from the wheel proper. The insertion of each rubber stud 
in its corresponding hole in the metal rim causes the rubber part 
to cling to the metal rim. To prevent this tread or tire from 
coming off the wheel proper or from creeping on it, suitable discs 
or washers C are provided, which are inserted in the recessed air 
spaces A® before the tire is fitted over the wheel proper. 
discs or washers are made preferably round, but may be of any 


desired shape, provided that they fit tightly the recessed air | 


spaces, into which they project, say, a quarter of an inch. They 
serve a two-fold purpose in that they preserve the shape of the 


base of the air space, and in that, when held and retained as | 


hereinafter mentioned, they serve to prevent the tread of tire 

being wrenched off the wheel proper. they are held and retained 

in their proper position relative to the wheel proper by means of 
the heads of screw bolt C!, which bolts C! pass through the felloe 

D and the metal rim E of the wheel proper, or through the tread- 

ing rim of a metal wheel.—August 22ad, 1906. 

242. January 3rd, 1906.—IMPROVEMENTS RELATING TO CLUTCHES, 
Société Anonyme ad’ Electricité a d’Automobiles Mors, 48, Rue 
du Tréatre, Paris.—Date under International Convention, May 
22nd 1905. 

This invention relates to improvements in metallic clutches of 
the kind which are constituted with a drum solid with one of two 
shafts to be connected, and upon which there are applied externally 
iwo half collars. There are two figures. Fig. 1 is a diametrical 
section through the clutch. Fig. 2 is an elevation. The motor 


Fig-t. 


te 


shaft A carr‘es the fly-wheel B ; to this latter there is fixed adrum 
C, upon the outer surface of which there are applied the two half 
collars D D formed of bars of steel, which may be lined with cast 
iron, bronze, or other metal. Each of these half collars is attached 
by one extremity d to a support E, which may be attached to the 
driven shaft F, and by its other extremity d! to the arm g of a 
lever g G pivoted at g! upon the support E. The two levers g G 


are applied by the part 9? of their arms G against a part H, generally | 


of conical form, which is mounted upon the shaft Fin sucha 
manner as to be capable of sliding longitudinally thereon. By its 
displacement, the position of the levers G g may be determined at 
will in such a manner as to apply the half collars D more or less 
vigorously upon the drum C. By forming this part H of such 


conical form, giving rise to a long stroke for a small displacement | 


of the levers, it is possible to obtain with a small force an extremely 
effective tightening of the half collars upon the drum. 


levers 7 G are maintained in contact with the part H by means of | 
springs I connecting their arms G. 


the shaft A, which is connected to the shaft F by a square fitting 
forming a joint as shown at J.—Avgust 15th, 1906. 


PUMPS. 

22,835. November 7th, 1905.—IMpROvVEMENTS IN PUMps, Thomas 
Henry Collett Homersham, Vulcan Ironworks, Thornton-road, 
Bradford, Yorks, and Thwaites Brothers, Limited, of the same 
address, 

This invention relates to pumps operated by electricity, steam, 


N° 22,835. 


Such | 


< t The longi- | 
tudinal displacement of the part H is controlled by a fork i. The | 


(co : As illustrated, these two | 
supports E E form a single piece journalled on the prolongation of | 


! 
| means operated by hand for opening the suction valve, the 
delivery valve, or a special valve, without stopping the motor cr 
| engine, ere is one figure, a vertical section; 1 is the 
pump cylinder, 2 is the plunger, 3 is the suction chamber, 4 is the 
discharge chamber, and 5 the discharge or delivery valve seating ; 
6 is the suction valve, and 7 its seating, 8 is the rod for lifting the 
suction valve, this rod being separate from the valve, and passing 
through a stuffing-box 8*, A lever 9 is fulerumed by the pin 
10 to a bracket 11 secured to the cylinder 1. The lever 9 
engages with the rod 8, which is effected by passing the 
lever 9 through a slot 12 in the head at the lower end of* the 
| rod 8, the lever 9 being retained in position hy the- lever 
| moving over a quadrant guide 13, to which it can be clamped or 
secured by a nut 14 screwed on a bolt passing through the lever, 
and through a curved slot 15 in the quadrant guide 13. The lever 
| 9 and rod § are shown in their lower position, so that the rod 8 
allows the suction valve to close in the usual way under the force 
of the fluid being discharged. By raising the lever 9, and_secur- 
| ing it in its raised position, the rod 8 is raised so that it hold# the 
suction valve open, and there is no discharge through the delivery 
| valve. as the fluid already in the pump will be circulated through 
the suction valve so held open.— August 22ad, 1905. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 
828,523. CORNER FASTENING, C. E. Springer, Chicago, Il.—Filed 


August 7th, 1905. 
This is an invention for securing large plates of glass for show 





The drawing explains itself. The curved 
bracket is resilient. There are two claims. 
828,530. REFRIGERATING APPARATUS, JW, 

England.—Filed September 21st, 1901. 
The single claim isfor: In refrigerating apparatus the combina- 
tion with the ammonia vessel A, the second ammonia vessel B and 

| means for circulating water around them, the gas burner K, 
dehydrator E, pipes C and [) for the ammonia, of an external 


cases or windows, 


Brothe rs, Prestuich, 


= 


| 





ico 
nN 
fee) 
seal 
































| 
| 
chawnber /? in which the ice is formed, means for raising and lower- | 
| ing the ice chamber /?, the water supply pipes F for supplying | 
| water to the chambers, the water taps 7’ on the water pipes F, | 
| the gas supply pipe K’, the gas tap / on the pipe K’, the drain pipe 
H’ and drain tap / thereon, and the lever G connected to the 
| several taps to move the taps and reverse the operation of the 
| apparatus simultaneously. 
823,563. Nct-GrinpDInc Device, J. Miller, jun., Beloit, Wis., 
assignor to C. H. Besly, Chicago, lit.—Filed January 19th, 
1996. 


828,563.] 





The nuts are secured in a fratne, as shown, and passed between 
two emery grinding discs in batches. There are ten claims, 








or other motive power, and of the class where'n the pump- | 
ing of fluid can be stopped and started, and also, in the | 
case of double or multiple-cylinder pumps, the quantity of 
fluid pumped by the pump as a whole can be altered by 


| 828,807. APPARATUS FOR SUPERHEATING STEAM, A. Bolton, 
Manchester, England.—Filed November 2ad, 1904, 
This invention will be readily understood from the drawings. 
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There is an outer flanged box carrying dependent tubes. There is 
over these an arched diaphragm, fitted with smaller tubes, which 
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hang inside the larger tubes, The course of the steam is showr 
che arrows. ‘There ere four claims, 
828,826. SuHarr ror Turpines, J. C. Prescott and HW. 41, 
Prescott, Philadelphia, Pa.—Fild September 25th, 1905, 
This invention is an elastic shaft, the elasticity being obtained 


nly 


by buitdiog up the shaft in short lengths secured to cach other by 

flanges an‘ bolts fitted with coiled springs as shown in the engray 

ing. There are three claims. 

828,861. SHAFTING FOR CAISSONS AND THE LIKE, J), 
Moran, Mendham, N.J., and J. W. Doty, New York, N.Y. 
Filed April 4th, 1906. 

This invention is fairly described by the following claim, the 
fourth of no fewer than nineteen. A caisson comprising a workin, 


828,661] 
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chamber, a body of masonry, and shafting passing through said 
body and serving as a passage to and from the working chamber, 
said shafting be‘ng substantially air-tight and adapted to be 
connected to an air-lock at its upper end and being adapted to 
resist the external pressure of the masonry and the internal 
pressure of air above the masonry, said shafting being collapsible 
to lessen its diameter so that it may be readily withdrawn whey 
the pier is sunk to the required depth. 


829,100. MECHANISM FOR PIERCING OR SHAPING METALLIC INGOTS, 
L. DI. Davis, Erie, Pa.— Filed September 8rd, 1901. 
This inver.tion consists in the use of two dlises, their axes set at 
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an angle, between which the ingot is rolled as shown, on a piercer, 
There is only one claim. 
829,172. ApsustaBLE Dam, F. Pokorny, 
Austria-Hungary.—Filed March 30th, 1904 
The dam swings ona pivot, and is fitted with a float on the 
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829,172. 
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down-stream side, which drops into a chamher, the heizsht of the 
water in which determines the position of the dam. There are 
four claims, 
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= locomotives had already attained the maximum limit of 

“ ADRIATIC en ce aaa STATE weight allowable per axle, it was not possible to increase 
RA i atid the capacity of the boiler in the new engines. The form 

Tur extraordinary and continuous increase of railway | of the boiler is altered. The fire-box head is sloping, so 
traffic in Italy has created such a demand for locomotives | diminishing the number of crown stays by two rows and 
and rolling stock to supply deficiencies that locomotive | giving more cubie space in the cab. The fire-box ring 
construction is now very active in that country, and/ has been suppressed, and the Webb method of jointing 
during the present year this activity has reached the pro- | the plates there has been adopted. The cab has the 
tions of a boom. In the course of the year there were | form of a small cabin, with a doorway in the left-hand 


por’ . ° . . ° ° : 
ais 700 locomotives in construction, or contracted for, | —driver’s—side and a closed opening on the right-hand 
and the urgency of delivery necessitated half of these | side. The coal bunker is on top of the boiler. The charge 


rders £ ‘ - : 
: By far the most interesting type of all Italian | descends to the right-hand—fireman’s—side. Of this 
Jocomotives built in Italian works during the past! weight one ton—briquettes—is stored in the bunker in 


Left hand side 
looking forward 
Orivers side, 





Triphased balanced 
regulator. 
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roing abroad. | of four tons is dropped in through the eab roof, and | 





| ment—see Figs. 2 and 8—simply amounts to a radial 
| axle-box arranged for vertical instead of horizontal dis- 
| placements. The rounded edges of the axle-box liner con- 
| stitute a pivot around which the axle-box is free to turn in 
a direction transverse to the locomotive. The resulting 
action is, to some extent, comparable to that of spherical 
| axle-box crowns. These circular axle-box liners, intro- 
duced by Signor G. Zara—the designer of the Valtellina 
electro locomotives—were subjected to tests on the 
earlier “ Adriatic” compound locomotives, the results 
being such as to induce their application in all the 
newest engines of this type. 

The triphase balanced regulator, also invented by 
Signor Zara, two forms of which are shown in Figs. 4 





Right hand side 
looking backward 
Drivers side. 


Gutter 


Fig. 1—-CROSS SECTICAS OF ITALIAN CCMPOUND LOCOMOTIVE 


year, 1905, is illustrated in tke accompanying engrav- frontofthecab. The result is that the weight of the coal is 


ings, and by the view on page 322. It embodies a carried near to the middle line of the engine. The 
number of new features which will be described in detail. regulator valve is of the balanced tri-phase type, but the 


A variation of the type is also being built during the flat valve which admits steam to the receiver during the 
present year. It will have a single pair of wheels under initial opening of the valve remains as before. The crank 
the cab and under the front end of the locomotive, axle now employed is of the oblique type of rectangular sec- 
the details being arranged according to the plans of tion, and is hollow both in the journals and crank bearings. 











Locomotive on short 
ar radius curve. Section 
D—J at articulated liners 
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Fig. 2—-AXLE BOX 


the eminent engineers, Plancher and Zara. These later | The new feature in the axle-koxes of these locomotives is 
locomotives will be very powerful engines, having wheels | the provision of articulations between the axle-box and 
of only 6ft. diameter, tall with a large boiler, requiring to | the horn plate guides, by means of which the driving 
be pitched 9ft. 2in. from rail. Some very powerful goods | and coupled axles are free to tilt obliquely under shocks 
locomotives—10-ty pe—have also been designed with the | due to the irregularities of the track, or otherwise permit 
same “ Adriatic ” engine disposition. | the vertical axis of the locomotive to shift freely upon 
_the new arrangements adopted in the locomotives | the riding springs, without these relative displacements 
illustrated, which, we may add, were made by the | disturbing the regular and continuous seating of the axle- 
Societ’ Italiana Ernesto Breda, of Milan, leave the | box upon the whole length of the journals, or imparting 
engine and its mechanism unchanged. As the previous | any torsional strains to the hornblocks. This arrange- 


and 5, is of the ordinary cylindrical type, but with only 
one instead of two seats asin the American pattern. Its 
purpose is to avoid certain inconveniences of the double- 
seated valve in which the balanced or differential pressure 
on the two ends is such that leakage is possible and the 
valve may, occasionally, be lifted without the regulator 
handle being touched, unless, as is becoming usual, the 
regulator handle be provided with a spring bolt working 
in a notched sector. There is also the difficulty with the 
balanced valve of graduating the opening of the valve 
when starting, for as soon as the valve is lifted from its 
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Fig, 3-AXLE BOX 


seat the minimum opening which it is possible to give by 

hand to valves of this type that are rarely less than 6in. 

diameter, at once corresponds to a considerable displace- 
| ment of a flat valve, the port of which is very often 
| of a triangular shape, to render the increase in sectional 
}area gradual. Besides this there are constructional 
| difficulties in the fitting of the valve on its two seatings, 
| while by reason of the possibility of unequal dilatation of 
| the valve, as compared with the head in which the seat- 
|ings are machined, it is usually sought to reduce this 
| trouble by shortening as much as possible the distance 
‘ between the two seatings, and by running’ the head and 
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valve from the same melt, so that the two have to be 
replaced together in case of repairs. 

In the Zara valve the valve proper is a combination of 
drop-seat valve with a piston valve—the one above the 
other. The admission is from the top only, and the 
whole pressure of the boiler steam bears against the 
single-beat valve. The first movement of the regulator 
lever is to operate a small valve which admits steam into 


Valve Stem and small valve for 


balancing main)valve. 

















Longitudinal Section cf Vaive 
st. 


Tho Engineer 


former arrangement was found to be simplest, since the 
auxiliary flat valve for supplementing the pressure in the 
low-pressure valve chest, when starting, was already 
there. The arrangement will be understood from the 
longitudinal section—Fig. 5. There are in use some 230 
or more locomotives fitted with this regulator valve, 
which, besides its steam-tightness and gradual opening, 
is said to be easily made and economical to maintain. It 


“\_Reguiator full open__ 
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Fig. 4-BALANCED REGULATOR 


a closed chamber below the sliding portion of the valve. 

This piston valve does not fit tightly. The annularclearance 
: 4 y — Wi 

allowed by it gives an area 7 ° 3 through 

which the steam escapes in part to the regulator 

steam pipe and valve chests, the other part 

remaining in the chamber for the purpose of balancing 


the pressure on the single-beat valve. This is termed 





Fig. S—-SALANCED REGULATOR 


the first periol—see Fig. 6—of the three-phase | 
valve, for starting a train without slipping. The | 
limit of this period can be felt through the regulator | 
handle just when the stop on the small valve encounters | 
the underside of the loose-fitting piston valve. By con- | 
tinuing the upward motion the single-beat valve is un- 
seated, but as its cone extends down below the seating | 
the full sectional opening of the valve is not attained until 
that cone is raised clear above the top of the seat. This 
is termed the second period, its purpose being to accelerate 
slowly the speed of the pistons without slipping the 
wheels. When the valve is raised so much that the | 
lower side of the conical portion is level with the top of | 
the seat, the third period is entered, and thenceforward the 
action does not differ from that of ordinary balanced 
valves in the progressive increases of steam volumes | 
admitted to the valve chests. | 
The small valve by which steam is admitted below the | 
nether face of the valve is either a small auxiliary flat 
valve, or else it is a small valve formed by the vertical rod 
which lifts the valve—this rod being turned to form a | 
miniature piston in a cylindrical part of the valve proper. | 
In the compound locomotives under consideration the 


admits steam only at the highest point in the regulator 
pipe—which in low domes is an advantage—and it is said 
to render unnecessary the employment of relief valves for 
the automatic discharge of water from the cylinders. 

The blast pipe dimensions, the central core extending 
from the latter to the top of the chimney, and the form 
of variable exhaust shown in the drawings, are the out- 
come of a long series of practical tests of various types 


made by the engineers of the Rete Adriatica. All the 
driving and coupled axles are hollow, and the Z-type 
crank axle is worthy of attention as shown in the details. 
The bogie frame is built of rolled I-sections as before, but 
the free swinging of the cradle carrying the front end of 
the locomotive is now subjected to the controlling action 
of lateral springs in the manner shown by drawings which 
will be given later. 

The cab is provided with a door at the back end on the 
driver's side. The other side is blank, it being occupied 
entirely by the coal bunker. A ventilator has now been 
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Fig. 6-OPENING OF REGULATOR 


introduced in the top of the cab roof, and all arrangements 
for the enginemen increased in convenience. The front 
door and front gangway have been suppressed. 

The four piston valves are operated from a single set 
of Walschaerts’s valve gear, this being of the normal 
disposition—as for plain slide valves—the high-pressure 
group giving inside admission through crossed passages, 





' 
and the low-pressure group giving central ddmission 


direct through double-ended piston valves. The steam 
pressure in each pair of valve chests is maintained always 
co-equal by means of 1}in. pipes connecting together tho 
valve chests of each respective group. The design of 
the valve gear is an admirable example to follow, as it 
avoids with simplicity all torsional strains. 

In service the work done by these engines is exception. 
ally good. In fast accommodation trains—a service gene. 
rally admitted to be more difficult than non-stopping rung 
—they are required to pull trains up to 450 metric tong 
which is equal to five times the weight of engine and 
tender in average condition of gross load, or omitting the 
tender as a quantity too variable for permitting the 
mechanical efficiency of a locomotive to be expressed jn 
this manner, over 6} times the maximum weight of the 
engine with its four tons of coal. 

A calculation of the average power developed in a long 
period of regular work, covering a distance of 187,00) 
miles, shows that the full consumption was 2°62 1b. per 
indicated horse-power hour, the coal used being briquettes 
made from Cardiff slack averaging in thermal value—by 
calorimeter tests—7300 B.T.U. This fuel evaporates 
7 1b. of steam in ordinary boilers carrying lower pressures, 
and from 8°8 lb. to 9°2\b. of steam per pound of coal in 
the boilers of these compound locomotives. The coal 
economy is remarkable as it applies to an average of 
three months’ service in all conditions of daily working, 
and, therefore, is not to be compared with the results of 
single runs wherein a. much lower fuel consumption can 
be shown by many locomotives, as, for instance, 2-11]b, 
by the tandem compound locomotives built at Belfort for 
the South-Western Railway of Russia, some years ago, 
which may have been realised by other locomotives in 
special trials, but not, according to any published records, 
on the averages obtained during a long period of service, 

The following are the principal dimensions of these 
Adriatic compound locomotives, which are numbered 
5018-5043. One of these new engines forms the chief 
locomotive exhibit of the State Railways of Italy at Milan, 
Cylinders— 

Diameter, high-pressure... 

Diameter, low-pressure ... 

Piston stroke... ... 

Wheels — 

Driving diameter 

Bogie diameter... ... ... 
Boiler pressure, per ¢.m. sq. 
Tractive effort ... 2... a 
Boiler— 

Inside diameter, maximum cashes era 

Water capacity, 4in. above fire-box crown 

Steam.capacity ... 

A ee eae 

»» diameters outside... ...  ... 
» length between tube plates 
Fire-box— 

Length 

Li ee : 

Height (from grate)... 1-465 m. 
Grate area a) ven.) ade o8eh tsa Dacies etl sss) “eee. ORO eQaRRs 
Fire-box heating surface (inside) 2.0.0 00. wees -23 sq.m, 
Tube heating surface ... ... 0... ose coe cee ove | 199-78 sy. m, 


211-01 s+. m. 


+360 m, 
+520 m, 
+650 m, 


-920 m, 


6600 kilos, 


1-514 

4. 100 cm. 

oes .. 29170 ¢e.m. 

125 **Serve” 4 smooth 
2#in. and sin, 
4-000 m. 


2-017 m. 
1-500 m. 


Total 

Weights 

Engine cots URES eerie mee 

Engine with maximum charge 
Tender (cylindrical) 

oe 

Full (20 tons water)... 
Maximum designed speed ... 


61-5 m. tons 
70-5 m. tons 


16 m. tons 

36 m, tons 

deme . 8lm.p.h. 
The engine runs normally with the cab in front, but 

is provided at both ends with water-tank hose couplings, 

so that, for convenience in shunting operations, the tender 

can be connected to either end of the engine. 








ON THE SECTION OF WEIRS. 
By W. G. BiicH, M. Inst. C.E. 
NG, Vi." 
Fig. 23 is a model section for a submerged weir, 
subject to flotation, the dimensions being proportionate 
to H?. The equiangular section hes been given a forward 
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cant. The battered portion of the base, viz.,b — v H 
is made } more in face of wall than at the back, being 
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s ; 4 3 F | of water which causes this velocity, and when V is the Example.—Let H = 20 and r or d = °38. 

26 — JH) beyond the crest in front, and 8 (b — / H) mean velocity of the stream, this head will be | * D 

4 rear. h = +0155 V2. | Then ) ee 20 (1 — * 297) = 20 «x 1°297 oa 26 - 

' Having thus elucidated approximately precise rules for | The following table gives the values of 1 due to various | vP VP CE 

the base width of weirs subject to flotation, it will be a | mean velocities of approach :— Or if = 2}, then tr a 2 x 26 = 17°3tt 

comparatively easy task to do the same with regard to | Table of Values of Head due to Velocity 1 pproach “e 3 3 

weirs not so affected. As in the last case, as well as in — ; A. sis If the same ratio be adopted as in the previous example, 

that of dams, it 1s evident that the base width of an un- ~? | ve | viz., °45 (H being the same in both cases) then in that 

submerged weir must be some function of H', the height ah we | = at , . ‘ a pee 

“¢ woservoir level above the base, and when the weiris| ‘\°" ee : . | 0155.) he ‘ ; ‘ 9 

of reset , : : V. -0155. | 20(1+°4) _ 28 _ 2, 96 — 18-¢6¢ 

drowned the governing height will be that of the upper) °_)_ |_| ee eee b= a ee xX 28 = t. 

walet when the tail water is at crest level or some lower 2 ae | | 06 . ae 7 “56 For small submerged weirs of below 10ft. in height, the 
vel. | toe ; ? 09 + a ” 6b a i 

' We have already seen in Art. I. that the overturning | 3h 4 >= ” | a iB an ” - | formule = be ; 

moments of water pressure on either side of a wallare| 4° | 16 — ae ee s | . 99 1, H, being >~H+d=H+rD; 
proportional to the cubes of these respective depths. In| 4) 20-25 pe er 8h | 72-25 | ze 1-12 P oe 

ce of a weir with water passing over the crest this; 5 25 » | *39 9 | 8i | + | 1-40 | (d being reciprocal of D when the latter = H). The 

statement is not strictly correct, as the water pressureup | 93 30-25 » | ‘47 $10 | 100 | 1-55 | formula can then be expressed entirely in terms of H and 

eae , | | r, and will be— 


stream is represented, not by a triangle having its apex | 
at the higher level, but by the trapezium formed by | 


truncating this triangle at the crest level. But if the cap 
of water resting on the weir crest be omitted from con- 
sideration, the difference will be reduced to something 
hardly worth consideration. 

When the back water is at crest level, or when 
H'=H, then D, or depth of tail water, is zero, conse- 
quently the balance overturning moment M will be H’. 

Let H have a value of 12ft.; then M = H* — 0 = 1728. 

1 when D oH 


; : , ' ad : 
Assuming a uniform ratio, o D3’ 9 cr 


6 


| application. 


| H + d,, dy being the depth 


6ft., H' will be 12 + —= 14. The balance moment M 

will then be 14% — 6% = 2744 — 216 = 2528. Again, 

when D =H, H! will=12+412= 16, and M will be| 
Oo 


= 2368, 


16° — 12° = 4096 — 1728 





of film reciprocal to the 
| assumed increase of D by 
H 
10° 





These should, strictly speaking, be added to the height 


H, or H, on which the calculation for the base width is 
dependent, but for moderate velocities of approach, which 
mostly prevail when D = H, h can safely be neglected. 


The results obtained by the foregoing investigations | 


can now be formulated so as to facilitate their practical 
We have seen that with free overfalls 
subject to flotation where the tail water rises anywhere 


towithin - of the crest, the 
Vv 

height above the base, taken 

as the basis for the calcu- 

lation of the base width, is 


-~H+rD_H+rH_Hiit+7) yw 
VP VP VP 
The value of 6 thus obtained is somewhat higher than 
| the exact one suitable for high weirs given in formula (2). 
When the base of the weir is on rock and uneven, the 
| base width will vary with H, r of course, remaining 
fixed. 
In formula (1) D will vary as well as H, D represent- 


b 





As before, D is maximum 


150 
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Thus, with D varying from 0 to crest level, the minimum 
horizontal pressure occurs when D = 0, andthe maximum 


when D = = , that of D = H following closely after. 


~ 


Now supposing the weir to be drowned to a depth of 
sft, then D = 15ft., and Ht will be 12 + 4? = 17ft; M 


then will be 17% — 15° = 4913 — 3375 = 1538; this balance 
pressure being the least of all. From the above it may 
safely be deduced that the level of D and H' producing 
the maximum pressure lie somewhere between D = s 


and D = H. ‘ 


The exact relative levels can be found by using the 
reciprocal values of D and d suitable for the bed slope of 
escape channel from Tables III. or IV. 


For approximation it will be sufficiently precise to 


d 
make the base width of a submerged dam = (H + 2 ), d 


Vp 
being the reciprocal to D = H. 
With regard to unsubmerged weirs the same formula will 


he 
H+ 3, @ 
vp 


in this case being the actual depth of film passing over 
the erest. 

Any adjustments can be made by drawing the resultant 
pressure on the profile by graphical process, which is 
much less complicated than in the case of weirs subject 
to flotation. 

In the above calculations for the approximate base 
Width, the pressure on the weir due to the velocity of 
approach of the stream has not been taken into con- 
sideration. This velocity is the mean velocity of approach, 
not that of the actual film passing over the crest. 

The depth of the actual film at the weir crest is always 
less than the depth d we have been considering, which 
latter is the height of the reservoir level some short 
distance above the weir, measured up from the crest, #.e., 
before the break in the water level, which always occurs 
on the current approaching an overfall, causes a diminu- 
tion in the depth. owing to increased velocity. 

The velocity of approach of the current, except where 
the weir crest is much contracted below the average 
Width of the normal river bed, is the same above stream 
as below, provided no change in the bed slope occurs at 
the weir site, 

Its effect on the weir is that of the corresponding head 


answer with sufficient approximation, viz.: 6 = 





Tac Exorxrsx 


height of tail water above base, then D + i ‘is the as- 


sumed increased depth, the reciprocal depth of film (dz, 


will then be r( D + = ); The base width will then be | 


b=H+r7(D+°1H). ei cehcw tensa nee 
# Example :—Let H, i.e., height of weir = 2ft. 
» ror the ratio 4 = °45) 
Let D, or height of Hood above base of weir = 12ft. 
Then the required base width will be 
20 + +45 (12 +2) _ 26-30 
r/o VP 
2 
(or if p = 2}) = ; x 26°3 = 17°5ft. 
If velocity of approach is considered h, or V? x *0155 
must be added to the numerator. 
Next as regards submerged falls subjected to flotation, 
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Scale cf Feet 
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or those in which the tail water rises to above 


4 i. In these cases the height governing the base width 

5 

will be as before H + dz. Now dg is the reciprocal of 
_ (4 oe : 

D= fF H + i) = ‘9H, and is the same for all depths 


of D ranging from si to H and above. 
Whence d, = r + ‘9H, and Hy, the height governing 
base width = H+ -9Hr=H(1 + ‘9r) whence 
p= H+ '9r) oy) 
dt 





2=167 








ing the height of the incidence of tail water on the weir 
face above the base of the weir. 

Allowing for velocity of approach, (1) will become— 
_H+h+r(D+-1H) 


b (lja 
n/p 
and (2) becomes H (1 + °9r) + he (2a 
vp 
and (3) becomes H(l +7) +4 he (3)a 
+P 


The approximate formula for base width of weirs not 
subject to flotation will become 


d 
bun OT He. 71h aie eel 





VP 

With regard to crest width, this is more or less a matter 
for individual judgment. Most submerged river weirs 
are now supplied with falling iron shutters which raise 
the surface of the water during low supply. These are 
generally about 3ft. in depth and require a crest width of 
6ft. to manipulate. 

Then, again, weirs subjected to the impact of floating 


| bodies such as rafts, tree trunks, &c., will require a wide 


crest to withstand such shocks. Usually, however, such 
articles only come down the river during spates, when the 
weir if drowned is completely protected by the depth of 
water overflowing the crest. For a general rule that 
adopted in the model profile, Fig. 23, viz., 4/ H will be 
found suitable. It may be increased in high weirs to 
V Hi,crto yy H'+1. 

We will now give two examples of design in accordance 
with the formulas 2 and 3 for weirs subject to flotation. 

Fig. 24 is the design of the section of a submerged weir 
under the following probable conditions :— 

H or height of weir = 12ft. = D. 
d or depth of film reciprocal to D = H = 4ft. 


Then r the ratio of < will be : or *333ft. 
o 


In the table given previously we find that with D = 12 
and d = 4 the river bed slope will be about 1 in 20,000 
(with n = *0275), and the value of V will be 2-3ft. per 
second, therefore will be only ‘1, and hence can be 
neglected. 

This being a submerged fall, formula (2) is applicable, 


via, 6 = H (i + °9 7) p being assumed as 2}, with 


p 
oe ee being 12, we have 6 = 12 
wi: ye 38 


9 


+(1+'9 x °83) 3 = 8 x 1:3 = 10'4ft. (made 10Hft.) 


A top width of , H has been adopted, i.e., 4/12 
and the profile is on the lines of the model Fig. 238 


=3'5 
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Another example, under similar conditions of flotation, 
is given in Fig. 25. In this the weir is not submerged, so 
that H, represents the actual atilux flood level, while D is 
the maximum depth of the river below the weir. The 
velocity of approach is assumed at 5ft. per second, with 
corresponding value of kh = *4ft. The formula applicable 
(H+h+r(D+:1H) 


is 14, or d= In this case 


vp 
H = 80,k = °4,7r = °254, D = 16. 
Thus b = (30°4 + °25 (16 + 8) x ; 


= (80°4 + 4°75) 2 = 23-43, 
v 

In the profile the base is 23-5ft., and the top width 
6°5ft. = /H 

The final resultant R, just passes through the third 
division of the base. Anincrease in the crest width to 
./H' would bring it within the middle third. 

In the case of weirs built in canals, and also occasion- 
ally as reservoir waste weirs, the weir wall itself is wholly 
or nearly so in cutting, as is exemplified in Fig. 26. 
Under such conditions, the excavation for the weir wall is 
cut back to a slope, and the hollow prism thus formed at 
the rear of the weir wall is filled up with puddle. This, 
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the year of the Thorpe collision, and in that year 86 
passengers were killed. Four accidents accounted for the 
39 fatalities in 1905, viz.:—Hall Road, 21 passengers ; 
Witham, 10; Cudworth, 6; and Huddersfield, 2. In 
addition to the 39 passengers killed, there were 396 
injured by accidents to trains, and 6 servants killed and 
112 injured in the same way. 

During 1905 there were practically 1200 million journeys 
made by passengers—exclusive of season-ticket holders, 
of whom there are 663,040—and the average was one per- 
son killed in every 31 million journeys, and one injured in 
every 3,027,834. The average in the latter class has only 
once been bettered, and that was in 1894, when 324 


passengers were injured in train accidents, or one in every | 


8,180,309. 
As the casualties arising from the movement of trains 


are principally due to collisions and derailments, it may be | 


remarked that during 1905 there was a total of nearly 
401 million miles run and 199 collisions and derailments, 
or one such casualty for every two million miles. There 
have been several years when fewer collisions and derail- 
ments have occurred, but only in 1892 and 1895 has the 
average been better. 
every 2101 thousand miles, and in 1895 one in every 2029 
thousand. The leading English companies are responsible 
for the following number of collisions and derailments, 


For the former year it was one in | 


————————— 

| 
,and 989 injured from falling on to the platform, balla t 
| &c., when alighting from trains. The next highest ete : 
| of injuries is 488 by the closing of carriage doors, whj h 
| would appear to suggest greater care on the part of th 
| staff as well as of passengers. The number of kill i 
| from such causes as those just given is one in every rh 
| millions, as compared with one in every 8 millions the 
| average for the previous twenty-five years. The avera 4 
| number of killed from such causes for the last twenty.ty 
| years is 106, the numbers varying from 78 to 135, but the 
| number of passenger journeys, exclusive of those made 
| by season ticket-holders, has increased from practical] 
| 604 millions in 1880 to practically 1200 millions in 1903, 
or nearly double the number. , 
Before considering the average number of Passengers 
injured from such causes as those given above, ‘aad 
;not by train accidents, it must be remarked that 
|in 1895 an order was issued by the Board of Trade 
| amending the instructions as to reporting the non-fatal 
| accidents, so that in considering averages only the 
last ten years must be taken into account. The 
average for the last ten years of the number of pas. 
sengers so injured is 1627, varying from 1198 in 1896 to 
| 2135 in 1904 and 1972 in 1905, so that the total for thy 
| year under consideration is above the average, and, un. 
| fortunately, when the number of journeys is considered, 
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if properly done, is absolutely water-tight, and should | whichare here given in the order in which the average works the record appears no better. The number of such 


safeguard the wall from any hydrostatic pressure due to 
the head of water. The wall is then practically in the 
condition of a retaining wall upholding earth to the canal 
bed, on which is superimposed the weight of the water 
in the channel. The common practice in canal falls is to 
adopt a lighter section of wall than would be admissible 
under the conditions invariably imposed for walls subject 
to full hydrostatic pressure, viz., that the centre of 
pressure on. the base line of the weir must fall within the 
middle third of the base, thus ensuring the absence of 
any tension in the masonry. At the same time, it is 
evident that the section should be such that in case it is 
subjected to the full hydrostatic pressure by failure of the 
puddle protection, it should not overturn. To guard 
against this, the base must be of such width that the 
incidence of the resultant line of hydrostatic pressure 
falls within the outer toe of the base. When the wall is 
subject to flotation, this is effected by making the base 
y 2 
width of that obtained by the formula ean 
3 Vp lt 
their modifications. The same rule is applicable in cases 
where the weir wall is not subject to flotation—the 
margin of safety in this latter case being greater. 


or 








ACCIDENTS TO PASSENGERS ON BRITISH 
RAILWAYS. 


BLvE-Bo0oKS are poor fare, and are certainly unattractive 
to a busy man, who has frequently to wade through an 
interminable amount of matter and columns of figures in 
order to get even the principal points. It is necessary, 
however, to put such matter and figures on record, for com- 
parison purposes, and they should not be omitted. The an- 
nual return issued recently by the Board of Trade as to Br'- 
tish railway accidents for theyear 1905 is anexample of such 
blue books. To the railway officer and those interested in 
railways it is full of useful information, but there are those 
—the greater number—who wish to be acquainted with 
broad facts and to have a general knowledge, but who are 
not sufficiently interested to purchase a report and to 
spend some time overits perusal. For these the summaries 
that appear in the daily Press are not sufficient, and 
therefore we have analysed this report for 1905 in the 
same way as was done in Tue EncineER for March 30th 
last with the report for the year 1904, except that the 
former article made comparisons with the figures of 
American railways. 

The year 1905 was the worst experienced by British 
railways for many years so far as accidents to 
passengers are concerned. There were 39 passengers 
killed. The previous worst year was 1889, when 88 were 
killed, but of these 80 were in the Armagh disaster. In 
1879, 75 passengers lost their lives, but of these 73 were 
drowned by the failure of the Tay Bridge. For a fair 
comparison, we have, therefore, to go back as far as 1874, 


out according to the total mileage of each company :— 


Name. No. Average 1 in every 
wee eee eee 68... 6000 thousand miles 


3725 


3590 |, ax 


Midland ; 
Great Northern... ... ... = 
London and North-Western... 13 ... 
Great Western... ... ... ... 18 ... 2640 ms 
London and South-Western ... -. 2941 - 
Lancashire and Yorkshire ... 12 ... 1466 ‘ ae 
Great Eastern ... ... ... ... 16... 1331 ” 
Great Central ... ... ... ... 14... 1106 : ae 
North-Eastern ... ich eee sok oi fs 
A fact that speaks for itself as to the greater immunity 
from mishaps to trains in motion, and passenger trains in 
particular, is the gradual decrease in the number of in- 
quiries held by the Board of Trade into such accidents. 
During 1905 there were 24 inquiries, as compared with 
64 in 1900, the figures for the intervening years, com- 
mencing at 1901, being 44, 37, 31, and 29 respectively. 
The causes for these 24 accidents given by the inspect- 
ing officers in their reports may be summarised as follows : 


Signals passed at danger ... 

Errors in block working “ 

Failure of signal apparatus... ... ...  ... 

Insufficient care on the part of enginemen ... 

RATMEIBIEND 665 oo ck oso, cnsets tees <aleen” ake 

BOUOE BUOD DOMINION os oye Sea. asi po aeds wee, sees eee 

Failure of rolling stock (broken buffer in privately- 
IR NIRS 65sec kas) cate eden ich ou 

Collision due to signals not being seen in foggy weather 

Insufficient care on the part of signalman ... ... 

Collision between two portions of a divided train 

Excessive speed round acurve... ... 0 0.0... 0.02 eee 

Insufficient care on the part of signalmanand motorman 1 


In addition to the passengers who met with casualties 
due to the running of trains, there were 109 killed and 
1972 injured from other causes than mishaps to trains. 
These are classified under the following heads :— 

Killed. Injured. 
71 
86 


(a2) When entering trains 
(6) When alighting from trains ... se 
From falling on to the platform, ballast, &¢ — 
(a) When entering trains al 
(6) When alighting from trains .. ... ... 
From falling off platforms and being struck or 
PUR OVER OF ERIS cs. oes ass, wae, ts" oes Ds TS 
While crossing the lines at stations 
(a) Where there is asubway or overbridge .. 
()) Where there is neither a subway nor 
OVONINEGRO <5, see cio ene. aed) wot 
By the closing of carriage doors ... ... ... 
By falling out of carriages during the running 
of trains ee ee ee 


From falling between trains and platforms— 


oo DD 
.. 912 


— i. 45% 
et iieba 33... 46 
By other accidents ; ace, (Sa. gue est Oe. 

It is a matter for meditation that 23 per cent. of those 
killed met their death by falling out of carriages during 
the running of trains. There are admitted objections to 
keeping doors automatically locked whilst vehicles are in 
motion, but such measures would not only lower the 
death roll, as indicated above, but would remove a cause 
for 12 per cent. of the deaths and 46 per cent. of the 
injuries—the highest cause under that head—viz., 9 killed 


journeys has increased nearly 25 per cent. in ten years, 
but the average for the previous nine years to 1905 has 
been one passenger injured in every 704,657 ; but in 1905 
the average rose to one in every 608,023. From the causes 
given above it will be seen that the majority of the cases 
are due to a want of caution on the part of passengers and 
that the companies are not incriminated by the figures. 








FUEL ANALYSIS FOR STEAM USERS. 
By Joun B, C. Kersuaw, F.I. °. 
No. I. 

Sampling fuels.—The sampling of fuel has not in tke 
past received from engineers the attention itrequires. It 
is perfectly useless having elaborate chemical and calorific 
tests made of fuel, if the sample be a non-representative 
one. In the majority of instances, in which engineers have 
submitted fuel samples to the writer for analysis or report, 
they have evidently given inadequate thought or atten- 
tion to the problem of sampling the fuel. The sampling 
operation is, in fact, one demanding as much care and 
attention as the later chemical examination; and the 
idea that a few pounds of coal selected haphazard from 
any part of a wagon load or heap of fuel can form a 
representative sample, is utterly absurd. _ 

The sampling of slack and small fuel is simpler than 
the sampling of mixed large and small coal ; but in each 
case a truly representative sample of coal can only be 
obtained by strict adherence to the rules for sampling 
given below. The sampling of liquid fuels is simplest of 
all, since here the contents of a barrel or tank can be 
well mixed by blowing air through; or, in the case of 
tar, by using a plunger for a few minutes before taking 
the sample. The only difficulty, then, is the selection of 
the number of barrels from which to take samples, and 
the usual proportion in sampling work is every third or 
fifth—except when the total number is small, when 
every barrel may be sampled with little extra expenditure 
of time. ; 

The sampling of peat and briquette fuels is best carried 
out by taking borings out of a large number of selected 
blocks, and reducing these to powder by rubbing between 
serrated iron plates. A proper sampling plate and suit- 
able hammer—see Fig. 1—are required for the prepara 

‘tion of fuel samples when this work is often carried out; 
| and in large works where fuel orgy | is a regular por- 
tion of the scientific management of the plant, a small 
| mortar mill or large crushing and grinding mill are 
| essential for the speedy performance of the work. ; 
The ordinary type of coffee mill is useful for crushing 
samples of fuel in the final stage of their preparation for 
| laboratory examination. 

| Preparing the sample.—The sample of fuel after the 
| operation of sampling, as described above, should 
| amount to about 1lb., with no particles that exceed 
| in. in diameter. This should now be passed through 
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a brass wire sieve (A) Fig. 2, of jin. mesh, and the 
portion which will not pass through should be finely 
crushed by grinding in a No. 3 Kenrick mill. Fig. 2 
(B) shows a small mill adapted for the preparation 
of laboratory samples of fuel. If the fuel be very 
wet, or if the sample contain any very hard lumps of shale, 
this method of preparing the sample requires modifi- 
cation. : ; 
The excessive moisture can be removed by spreading 
out the whole of the fuel sample on a piece of paper, 
and by leaving it exposed to the air for two or three 
hours in a warm place in the laboratory before sieving 
and grinding. The difficulty caused by lumps of very 
hard shale can be dealt with by picking these out of the 
sample, and by crushing them separately in the steel 
mortar shown in Fig. 2. Care must be taken that none 
of the shale is lost in this operation, for shale possesses 





little heating value, and the proportion of it in a sample of 
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Fiz. 1—-SAMPLING PLATE AND HAMMER | 


fuel, has great influence upon the tests for ash and calorific 

value. Shale and Girt are, in fact, the chief causes of the | 
difference in value of bituminous fuels, and when the 
thermal results are worked out upon pure coal or com- 
bustible matter only, the variations are small, and are 
chiefly those due to differences in the chemical constitu- 
tion of the coal. For this reason, it is wise to cover the 
mortar and the grinding mill with a card or towel when 
crushing shale, since bits have a decided tendency to 
jump out and to get lost during this operation. After 
crushing in the mortar, the whole of the shale must be 
passed through the grinding mill, and the ground material 
returned to the general mass of the sample, which will 
now occupy double the former volume, and resemble in 
appearance a heap of coarse gunpowder. 

The sample is then reduced by repeated mixing and 
quartering, until only about 120 grammes—} ]b.—remain. 
This is divided into two equal portions, one of these 
being used for the following tests, and the other being 
reserved in a stoppered bottle for use in case of any 
mishap in carrying out the tests with the first portion. 

The remaining portions of the sample are likewise not 
thrown away, but are retained in the 1 |b. tin, in case of 
accident ordispute. Each sample tin should bear a label 

















Fig. 2—SIEVES, MILL, AND MORTAR 


giving full particulars of the date of sampling, the origin 
of the fuel, and any other information regarding it that 
may be necessary for proper identification of the sample 
and test. In cases where a large number of samples are 
being dealt with at one and the same time, considerable 
care is necessary to prevent confusion of the samples, 
and the use of written labels is all the more urgent. 
For testing purposes the samples may be simply marked 
A, B, C, &e., if the original sample tins bear corresponding 
letters in addition to the full details of the fuel and date 
of sampling. 

Testing the fuel_—The approximate analysis of fuel 
covers the estimation of the following constituents :— 
(1) Moisture; (2) ash; (3) volatile matter; (4) coke; 
(5) fixed carbon ; and (6) sulphur. These will now be dealt 
with in the order named. 

(1) Moisture.—Tengrammes of the fuel sample, prepared | 
as already directed, are weighed out upon a chemical | 
balance reading to one milligramme, and are heated for two | 
hours at 280 deg. Fah. (110 deg. Cent.) in a copper or | 





and weighed while still hot, as this will give increased 
weighings. 

The crucible must be covered during heating in the air 
bath, and the lid only removed when weighing. 

The balance shown in Fig 3. is most suitable for 
fuel testing work; it carries a load up to 50 grammes, and 
reads correctly to one milligramme. The weights should 
always be placed in the left-hand pan, the fuel in the 
right. The sample of fuel should not be weighed out 
directly upon the pan, but in a tared porcelain crucible. 
(A No. 1 Berlin crucible holds 10 grammes of most fuels.) 
A lead counterpoise can be made from sheet lead with 
little trouble, and the operation of weighing out ten 








Fig. 3 BALANCE 


gramunes of the fuel sample with this crucible is then very 
rapidly performed, since the lead counterpoise undergoes 
little change in weight, and only rarely requires fresh 
adjustment. The lead counterpoise should be bent into 
the form of the letter L, to facilitate removing on and off 
the pan of the balance. The second weighing of the fuel 
sample, after heating two hours at 230 deg. Fah., can be 
most quickly performed by placing the lead counterpoise 
and the ten-gramme weight on the left-hand pan of the 
balance, and by adding the fractional parts of one gramme 
to the right-hand pan, in which the crucible is placed, 
until equilibrium is obtained. The final adjustment should 
always be made by ineans of the rider—the little platinum 











Fig. 4-AIR BATH 


| weight which rides across the beam and records decimal 


fractions of one centigramme—with the front of the 
balance case closed, in order to avoid any disturbance by 
draughts. 

The total of the weights placed in the right-hand pan 


aluminium air bath. The loss of weight multiplied by|to restore equilibrium after heating then represents 
ten gives the percentage of moisture in the original! directly the loss of moisture—and multiplied by ten 


sample. A desiccator must be employed for cooling the 
sample before weighing, as perfectly dry fuel absorbs | 
moisture from the air and gains in weight even while | 


gives the percentage of moisture in the original sample. 


The air bath most suitable for heating fuel is shown in 
Fig. 4. It is made of copper, and is provided with a 


being weighed on the balance. It saves time, however, | thermometer reading up to 300 deg. Fah., and with an 
if the crucible be allowed to go nearly cold in the air with | automatic gas regulator which keeps the temperature 
the lid on, before being placed in the desiccator. On no| within 5 deg. Fah. of that desired. That shown in Fig. 4 


account must the crucible be placed on the balance pan | 


is the Reichardt Muencke type of regulator. The burnor 





is a Bunsen gas burner with a rose top, and this must be 
placed quite close to the bottom of the oven. Unless a 
gas regulator be used, the air bath requires constant 
attention, for the gas pressure varies greatly at different 
hours of the day. The only precaution necessary with a 
gas regulator is to see that there is no danger of lighting 
back when the main gas current is entirely cut off, and 
only the by-pass supply is in use. 

A water bath is less troublesome than an air bath, 
but the temperature attained in it cannot rise above 
212 deg. Fah., and therefore it is of no use for deter- 
mining the moisture in fuels, the last traces of which can 
only be got rid of by heating above 212 deg. Fah. 

Should it be necessary to determine the total moisture 
in very wet fuels, or in the fuel as delivered, it is necessary 
to determine the loss which occurs during the grinding 
and sampling operation. 

For this purpose the whole of the sample contained in 
the sample tin is placed on a porous plate, and is weighed 
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Fig. 5-BASINS AND ASBESTOS SUPPORTS 


as accurately as possible on a pair of ordinary scales. 
The plate with its contents is then placed in the sun, or 
in a warm place on the boilers for two hours, and the 
fuel is twice turned over during this period. A second 
weighing of the plate is made when cold. The loss of 
weight during this preliminary drying is then worked out 
as a percentage on the original weight of fuel, and must 
be allowed for in the final calculation of the moisture, 
as ascertained by the second and more accurate drying 
operations. 

The remaining tests are all carried out with the 
10-gramme sample of fuel, after drying in the air bath at 
230 deg. Fah. (110 deg. Cent.). This sample must, how- 
ever, be still further reduced in fineness before com- 
mencing these further tests. The sieve D and steel 
mortar and pestle C, shown in Fig. 2, are employed for 
this work. The former is of very fine brass wire, in. 
mesh, equal to 3600 holes to the square inch; the mortar 
is of cast steel, and is 4in. in diameter. The whole of 
the 10-gramme sample must be passed through this 














Fig. 6-APPARATUS FOR ASH-TEST 


sieve. It will be found that this is most quickly carried 
out by repeated sievings, and return of the larger particles 
free from the finer portion to the mortar. With semi- 
inthracite and shaly fuels this final grinding operation is 
troublesome, but it is essential that it be carried out 
carefully, and that the whole of the ten grammes be 
passed through the ,;4in. mesh sieve, if correct results 
wre to be attained. The final particles of very hard coal 
or scale, which resist crushing to the last, must on no 
uccount be rejected. Correct sampling is the basis of 
correct testing, and it is too often performed in a slovenly 
and careless manner. If left to untrained persons, it is 
certain to be badly carried out, and the whole of the test 
results are then worthless. 

The finely ground sample is now carefully mixed on a 
sheet of glazed paper, and is then transferred to a No. 00 
—2}in. diameter—porcelain basin, which is covered with a 
clock glass, and is placed in the air bath for one hour’s 
re-heating at 230 deg. Fah. 

This is necessary to remove the moisture taken up 
during the final grinding of the sample. The sample is 
now ready for the remaining tests, and must be trars- 
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ferred to a stoppered glass weighing tube, or kept covered 
in the porcelain basin in the desiccator. Should the tests 
b e delayed some hours, a re-heating of the sample in the 
air bath for one hour will be necessary. 

Ash.—Two grammes of the finely-ground and perfectly 
dry sample are weighed out in the pan of the balance,” 
and are transferred to a No. 00 size Berlin porcelain basin. 
This is placed upon an asbestos board having a hole cut 
in its centre for the reception of the basin—see Fig. 5— 
and is heated until all the carbonaceous matter of the 
fuel is volatilised or burnt. The heating of the basin is 
best carried out over a No. 1 Bunsen burner, the asbestos 
board being supported by a tripod stand tilted at an 
angle, as shown in Fig. 6, so that the products of 
combustion may pass away behind, and a current of 
heated air flow over the fuel from the front. 

Bituminous fuels require very gentle heating at first in 
order that the volatile matter may escape gradually, 
without carrying off any particles of solid fuel, and that 
the residue may not bake itself into a very hard mass 
of coke. The fuel should be turned over repeatedly with 
a platinum wire orspatula during this stage of the heating 
process, to facilitate the escape of the hydrocarbon gases, 
and to prevent sintering together of the mass. After 
the hydrocarbon gases have escaped the heat of the 
lame can be gradually increased, until the bottom of the 
basin where the fuel rests is ata dull red heat. The fuel, 
as the fixedcarbon burns away, gradually becomes lighter 
in colour, but it is somewhat difficult to get rid of the last 
few per cent. of carbon. In order to effect this the basin 
should be removed from the flame, allowed to cool on a 
piece of asbestos board, and the ash carefully crushed 
with a small agate or glass pestle. The ash adhering to 
this is then brushed back into the basin with a small 
cauel’s hair brush, the fine carbon dust which collects 
round the edges of the basin is brushed down into the 
centre, and the whole is again raised to a red heat 
temperature, commencing with a small flame to avoid 
cracking the porcelain basin. 

The first heating of the fuel to remove the hydrocarbon 
gases, and to burn off the greater part.of the fixed carbon 
of the coke, requires generally from thirty to sixty 
minutes, and a further tea to twenty minutes heating are 
required to remove the last traces of carbon. 

From one and a-balf to two hours are, therefore, 
required for carrying out the ash test, and any attempt 
to. reduce this time with bituminous coal will produce 
incorrect results. The ash should be light in colour, and 
quite free fom black specks, which denote unburned 
carbon. The basin, after removal from the flame, is 
aliowed nearly to cool in the air, and is then placed in 
the desiccator and its contents weighed when cold. The 
ash is carefully brushed out of the basin on to the pan 
of the balance, or on to the copper foil, for weighing, and 
the spatula or wire used for mixing the fuel must also be 
carefully brushed free from any particles of ash adhering 
to it. The weight of ash multiplied by 50 gives the per- 
centage of ash in the dry fuel. 

Ash which is red in colour denotes the presence of iron 
impurities in the fuel, probably as “coal brasses ”—or 
pyrites. 

The behaviour of bituminous fuels on heating is quite 
different from that of semi-anthracite and anthracite 
fuels; aad after a little experience in testing coals from 
various sources, much information can be obtained as to 
the character and quality of the fuel by careful observa- 
tion during the ash test. 

When a large number of ash tests have to be performed 
daily, it saves time to use a mufile heated to redness in a 
gas-mufil2 furnace, the fuel samples being contained in 
shallow trays made from platinum foil. These must be 
numbered from one onward by notches cut with scissors 
in their edges, and great care must be taken to avoid 
confusion of the samples, and given to the question of 
& proper current of air over the samples. If the heating 
be too rapid, or if the draught be too great, some of the 
finer particles of fuel or ash may be carried away with 
the exit gases. For this reason the porcelain basin 
method is the safest for ash determinations, especially 
for those non-conversant with mutfile furnace manage- 
ment. The ash obtained from each fuel test should be 
placed ina small paper bag and kept in the tin with the 
original fuel sample for reference in case of trouble with 
the fuel. or of dispute. 

Volatile matter, coke, and fixed carbon. — These 
three constituents of fuel are all determined by the 
one test, which consists in heating one gramme of 
the finely crushed and dry sample of fuel, in a covered 
platinum crucible, until all the hydrocarbon gases are 
expelled. The crucible and its contents are then again 
weighed. The loss in weight multiplied by 100 gives the 
percentage of volatile matter, and the residue multiplied 
by 100 gives the percentage of coke. On deducting the 
percentage of ash, as ascertained in test 2, from the 
percentage of coke, one obtains the percentage of fixed 
carbon. 

Very careful manipulation is required in carrying out 
this test in order to obtain correct results, and the 
following conditions must be strictly adhered to. The 
apparatus is shown in Fig. 7. The platinum crucible 
should measure 1°40in. by 1°10in. diameter, and should 
be provided with a very closely fitting lid. If the crucible 
has been bent out of shape, causing the lid to fit badly, 
it can be restored to its original circular form by rolling 
on a hard surface while hot, with pressure applied bv a 
rounded stick or glass rod in its interior. The crucible 
and lid should be thoroughly cleaned after each test, by 
burning off the adhering graphite and soot, and by 
polishing inside and out with wet sea-sand. The grey 
deposit formed by the burner flame on the bottom of the 
crucible—due to formation of a carbide of platinum— 
should also be removed by sea-sand after each test, as a 
platinum crucible rapidly corrodes and deteriorates when 
dirty and dented. 





tt the balance be unprovided with removable pans, a piece of copper 
oil 2fin. by 2in. can be bent into the form of a small scoop. A lead 
ounterpsise must thea be made to balance exactly this piece of foil, 





A platinum wire triangle is made for holding this 
crucible by twisting together three pieces of thin platinum 
wire, and by mounting these in the centre of an ordinary 
pipe-stem triangle—as shown in Fig. 7. No other method 
of supporting the crucible in the flame is admissible for 
coke tests, since it is absolutely essential that the crucible 
and its lid should be entirely surrounded by flame during 
the test. The Bunsen burner must be of No. 1 size, and 
should give a steady colourless flame, at least Tin. high. 
The tripod stand should be Sin. in height, and must be so 
arranged that the boltom of the crucible, when supported 
by the platinum wire triangle, is not more than 1}in. 
from the top of the burner. If the place where the test 
is carried out is at all subject to side draughts, cardboard 
screens must be arranged round tbe tripod and burner, to 
prevent access of air to the crucible, while the heating is 
in progress. 

A lead counterpoise should be made for the crucible 
and its lid, to facilitate the weighing operation. This 
counterpoise will require adjustment at short intervals of 
time, since the platinum crucible will lose gradually in 
weight by the frequent cleanings. The one gramme of 
fuel must be very carefully weighed into the crucible, 
with a possible error of not more than one milligramme. 

The crucible is then covered, inserted in the triangle, 
and placed upon the tripod stand in the centre of the gas 
flame, which has been previously ignited and surrounded 
with any draught-protecting device that may be neces- 
sary. The hydrocarbon gascs commence to escape from 
under the lid as soon as the crucible attains a-red heat, 
and these burn with a yellow and smoky flame for a 
period which depends upon the percentage of volatile 
matter in the fuel. 

As a rule the gas evolution lasts from one to one and 
a-half minutes with bituminous fuels, and its duration 
and volume enables one, with a fair degree of accuracy, 
to judge the character and nature of the fuel. As soon 
as the last luminous “candle” has disappeared from the 
Bunsen flame above the crucible lid, the crucible is 
removed from the flame very carefully, by lifting away 
the tripod which supports it without disturbing the lid, 
and is allowed to go nearly cold in the air before placing 














Fig. 7—APPARATUS FOR VOLATILE MATTER, &c., TEST 
in the desiccator. When quite cold it is then weighed 
with the lid still on, and from the loss in weight, the per 
centage of volatile matter, coke and fixed carbon are 
calculated as already described. The final weighing must 
be within one millegramme. The deposit of soot found 
upon the inner surface of the lid, and the deposit of 
graphite upon the inner walls of the crucible are ignored 
in the final weighing, since, although they appear to be 
of considerable volume and importance, they weigh only 
from three to five millegrammes. 

The coke left in the crucible after the expulsion of the 
hydrocarbon gases is very hygroscopic, and on this 
account it should not be exposed to the air before weigh- 
ing. The appearance and character of the coke differs 
greatly with different coals, and it may be obtained either 
as a powdery non-adhering residue, or as a solid cake. 
With the South Wales steam coals, which cake together 
on heating, a slight explosion often occurs during the eoke 
test, and some of the fuel is generally thrown out of the 
crucible. This effect appears to be due to the formation 
of an impermeable crust of coke around the fuel, before 
all the volatile matter has escaped. 

The best way to obtain correct coke tests, with this and 
similar fuels which produce detonations, is to use only 
‘70 or ‘50 gramme for the test, in place of one gramme. 

Sulphur.—The determination of sulphur in fuel 
involves the performance of an ordinary gravimetric 
analysis, and some practice in quantitative analysis will 
be necessary before accurate results can be obtained. It 
is, therefore, useless to attempt this test without some 
training in the methods and apparatus used by chemists 
in analytical work. The directions for carrying out this 
determination are consequently only given in condensed 
fori. 

If a bomb calorimeter be used for finding the calorific 
value of the fuel, the determination of the sulphur is 
simplified, for the liquid obtained by rinsing out the bomb 
after the explosion contains all the sulphur in the form of 
sulphate. The whole of the rinsings are transferred to a 
porcelain basin, and are evaporated to dryness with 
addition of 5 c.c. of pure hydrochloric acid—1°18 sp. gr.— 
in a water-bath, in order to remove the nitric acid formed 
by oxidisation of the nitrogenous constituents of the 





coal. The residue is dissolved in 100c.c. of water, 2 ¢,¢, 
of pure hydrochloric acid are added, and the solution jg 
filtered before precipitating the sulphur with barium 
chloride. Boiling the solution for five minutes after the 
addition of the barium chloride renders the precipitate 
more dense, and less likely to pass through the filter paper, 

The remainder of the determination is carried out in 
the usual way. The weight of barium sulphate finally 
obtained, multiplied by *1375, gives the corresponding 
weight of sulphur, and this multiplied by 100 and divided 
by the weight of fuel used in the calorimeter gives the 
percentage of sulphur present in the coal. 

Should a bomb calorimeter not be available, the 
sulphur in the fuel must be oxidised by means of lime or 
magnesia and sodium carbonate, according to the method 
described by Garrett and Lomax.** One gramme of the 
fuel is placed in a small platinum crucible, and is inti. 
mately mixed with four grammes of a mixture of four 
parts of pure lime to one of anhydrous sodium carbonate, 
The crucible is completely filled with this lime-soda 
mixture, and a larger platinum crucible is then placed 
over the smaller one, mouth-downwards. The two 
crucibles are now inverted, and the space between the 
two is filled with the same lime-soda mixture. The mouth 
of the larger crucible is then covered with a small square 
of thick asbestos board, and the whole is placed in a 
muftle furnace heated to bright redness. Distillation of 
the volatile portion of the coal occurs in about two 
minutes, and as soon asa flame appears round the asbestos 
board this may be removed. To ensure complete oxida- 
tion of the carbon the heating must be continued for two 
hours. The contents of the crucibles are then allowed 
to cool, brought into water, and the sulphides oxidised to 
sulphate by means of bromine. The solution is then 
made acid with hydfochloric acid, filtered, and the 
sulphur determined in the filtrate by precipitation with 
barium chloride in the usual way. The calculation of 
the percentage of sulphur in the fuel is made 
before. 

Rules for sampling fuel.—As each barrow load or 
fresh portion of fuel is taken from the pile or store hea, 
a count is kept of the number used, and the whole con- 
tents of each tenth or twentieth barrow or portion are 
placed on one side, in a cool place, under cover. Care 
must be taken that the barrow or portion selected for 
the sample does not contain an unfair proportion of 
lumps or smalls. At the end of the day, or period for 
which the sampling is to be carried on, the heap of fuel 
obtained for samyling purposes, as described above, is 
transferred to a samp'ing plate, and the larger lumps are 
all crushed down to walnut size. Should no sampling 
plate be available, four of the iron plates used for cover- 
ing man-holes and boiler-flues may be utilised to obtain 
a hard clean surface on the floor of the boiler-house, and 
the crushing down of the sample may be carried out on 
these plates, with any heavy and flat lump of iron at 
hand. The heap of fuel, after this first crushing, is 
thoroughly mixed by turning over and over with a spade. 
The heap is then flattened down, two lines are made 
across it at right angles with the edge of the spade, and 
two of the four opposite sections are selected to form the 
reduced sample. The lumps in this are again crushed, 
the sample is again mixed, and the quartering opera- 
tion repeated, until about 8 lb. or 10 ]b. of fuel only 
remain, with no lumps that will not pass through a }in. 
sieve. Two 1 |b. tins, with ordinary or patent lids, are 
filled from this remaining heap of fuel. after thoroughly 
mixing the same with the hands or with a small shovel. 
One of these tins is to be sent per parcels post to the 
fuel expert for analysis; the other is to be kept for refer- 
ence in case of dispute. 


us 





THE FRENCH BATTLESHIP REPUBLIQUE. 


At the present time all the battleships of the last French 
naval programme are now being fitted out. The République, 
the first ship of her class, will be commissioned in the course 
of the next few weeks. This new addition to the French 
navy is a first-class battleship of 14,867 tons displacement. 
The ship, of which we give an illustration, is 439ft. in length, 
79ft. Tin. beam, and has a draught of 27ft. 5in. when fully 
loaded. There is little to say about the general construction 
of the vessel which would be of interest. We may, however, 
mention that the hull is not fitted with a metal keel, but it 
has only a safety teak keel and two steel bilge keels, 216ft. in 
length. These, it is said, will increase the steadiness of the 
ship materially. 
The disposition of the armour is shown in Fig. 2. The 
upper protected deck extends from stem to stern, 7ft. Tin. 
above the water-line. The side belt armour extends from the 
stem nearly to the stern. ‘The total depth of this armour is 
18ft. 5in. forward, 12ft. Gin. amidships, and 3ft. 3in. aft. 
Below the water-line the depth of the belt is 3ft. 10in. 
forward, 5ft. amidships, and 2ft. Sin. aft. The following 
table shows the different thicknesses of this side belt :— 
At the top Amidships, ‘jin. ... Forward and aft, Gin. 
Water-line .. os Se ne pe vin. 
At the bottom ae 4in. .. i‘ : 3in. 
Between the lower and upper protected decks there is 
formed, by means of a belt of armour, a tranche cellulaire de 
protection, the thickness of the armour varying according to 
its position. Behind the side belt armour there is a 
3in. teak backing and a double plating of fin. (20 mm.) 
thickness. The lower protected deck consists of 4in. plating 
throughout. The upper protected deck has a thickness 
of gin. double plating throughout, except at the 
stern, where the thickness is reduced to 1gin. The steel 
plates of the gun deck are jin. in thickness, The belt at 
the stern is carried across by a transverse armour bulkhead of 
8in. thickness. This bulkhead is worked from the lower to 
the upper protected deck. All -the turrets, casemates, and 
conning tower are connected with the tranche de protection in 
such a manner that there is no discontinuity between the 
protected and the fighting parts of the ship. : 
On the Republique there is only one conning tower. 
It is on the forward lower bridge, and has front plates 12in., 


Journal Society Chemical Industry, December 15th, 1905, page 1213. 
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THE FRENCH BATTLESHIP 


REPUBLIQUE 








rear plates 10in., and a shieli of 8in. in thickness. The top 
and floor plates are respectively ljin. and 2in. thick. The 
armour tube extends from the conning tower to the protected 
deck. This tube is 12in. in diameter and is Sin. thick from the 
conning tower to the first protected deck, and 1fin. in thick- 
ness from this deck to the lower protected deck. 

The machinery consists of three main engines of the four- 
cylinder triple-expansiontype. The diameters of the cylinders 
are 860 mm., 1250 mm., 1400 mm., and 1400 mm.—34in., 
49in., 55in., 55in.—and the stroke is 1 m.—39in. The 
maximum capacity of the bunkers is 1860 tons, and the 
normal supply of coal 900 tons. At aspeed of 10 knots the 
steaming radius is 8500 miles and 4200 miles, depending upon 
whether the full or only the normal quantity of coal is carried. 
However, in order to enlarge the steaming radius, and to 
increase quickly the production of steam, a quantity of liquid 
fuel is shipped in special tanks and in the double bottom for 
this purpose. The auxiliary machinery includes four 
dynamos of 1000 ampéres each, at 83 volts pressure. The 
turrets, ammunition hoists, steering gear, winches, fans, Xc., 
are all driven by electricity. There are twelve electric fans 


installed for ventilating purposes, having a combined capacity 


Six 


of 480,000 cubic metres, 1,699,000 cubic feet per hour. 

















every satisfaction, and on board the Republique the Ministre 


de la Marine congratulated the builders of the boilers on their 


success. The details of the trials are as follows :— 


Four hours’ trial 
full speed. 


24 hours’ trial 
without 
forced draught. 


Consumption 


tria. 
at low speed. 


Trials. 
Con- P 
tract. Trials. Con- Trials Con- Tria! 
tract. ~ | tract. ‘ah 
September... 20th 15th& 16th 12th 
No. of boilers at 
work ae ae 24 24 24 24 3 
Square feet of 
grate in use I2smq = = =128 mq 128 mq 128 mq — | 15-62 mq 
i . 2a 17,500 19,626 10,000 10,965 1050 | 1263 
Consumption of | 
coal per hour | 
and 1.H.P. . 7/800 g 0-707 kg) 6/800 g | 0-567 kg 
Consumption per | 
square metre 
of grate.. 120 kgs 117 kgs - TU kgs fikgs 
Average speed . Ink 19-150 k - 16-74k _ 7: 


8k 


We must point out that the average speed at full power 
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LA REPUBLIQUE 


searchlights are fitted, two forward, two aft, and two on the 
masts, and they can be manipulated by means of special 
Soman, situated some distance away from the actual 
amps, 

The steam for the engines and for heating the ship is 
obtained from a battery of twenty-four water-tube boilers. 
The grate area is 1378 square feet, and the heating 
surface 46,049 square feet. The normal working pressure is 
2501b., but this can be raised to about 2751b. if required. 
Fresh water is obtained from two evaporating and distilling 
plants, capable of supplying 19,000 gallons of water per day. 

The primary armament comprises four 12in. guns; six 
64in, guns, two forward and four aft; twelve 64in, guns in 
six turrets on the spar deck, three on each side; twenty-four 
3-pounders of the quick-firing type; and three 1-pound 
guns. The guns are so placed that the forward fire consists 
of two 12in, and ten 6}in. guns; and the aft fire two 12in. 
guns and twelve 64in. guns. The broadside attack is com- 
posed of four 12in. guns and nine 6gin. guns. 

There are five 18in. torpedo tubes. ‘Iwo of these are just 
in front of the boilers, and the other two are situated in the 
first ’tween deck, béhind the thin armour strake. he fifth 
tube is astern in the efficers’ quarters. The tubes are levelled 
19 deg. both on the starboard and port sides. There are two 
masts. The foremast has a military top and a signal plat- | 
form; the mainmast is provided only with a signal platform 
and wireless telegraphy apparatus. 

The Republique finished her official trials on the 20th inst. 
at Brest. According to the contract the builders had the 
right to make six trials, if necessary, but three only were 
needed, 4 ; 

The ship is fitted with Niclausse boilers, which have given 





exceeded the contract speed by 1150 knots. On the normal 
consumption trial the average speed for twenty-four hours 
was about equal to the contract consumption at full power. 





A BALTIC AND BLACK SEA CANAL. 





Some years ago the Russian Government conceived the 
idea of connecting the Baltic with the Black Sea by means of 
a canal leading from Riga in Courland to Kherson, which lies 
19 miles from the mouth of the Dnieper, on the northern 
shore of the Black Sea. Russian engineers drew up various 
projects, which would make use of the intervening river 
system, and each of these projects estimated that the cost 
would amount to about one milliard roubles. However, the 
matter was allowed to drop, for the Siberian Railway proved 
to be a great drain upon the Russian exchequer, until a few 
months ago an American syndicate approached the Russian 
Government with a scheme which would cost £33,468,750 to 
carry out, and it was reported recently that the syndicate has 
received the concession to construct the canal. This report 
was duly contradicted, and the latest rumour is that the 
Russian Ministry of Ways of Communication intends 
to carry out the scheme at a cost of £7,968,750. 
No details of the work are known beyond that the pro- 
jected canal will be very wide and very deep, for the 
canal is to be capable of allowing the biggest warships and 
merchant vessels to use it in either direction. Thus, true to 
Russian methods, the canal is destined to serve commercial 
and strategical purposes. 


| by the Dresden Committee—address : 
| Dresden — until an agency is opened in London. 


From an economic aspect, the | 





canal would benefit chiefly the corn-growing districts of 
Southern Russia by bringing the agricultural produce 
within easier and cheaper reach of the foreign markets. The 
value of the canal from a strategical standpoint is equally 
manifest, seeing that it would enable the Ru:s‘an fleet to be 
concentrated at will in the Black Sea or in the Baltic, and 
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| this is a possibility which could not fail to increase greatly 
Russia’s position as a naval Power. when her navy is restored 
once more. The projected canal will be nearly 1250 miles in 
length. It remains to be seen whether Russia can afford to 
undertake this gigantic work, or whether the rumour has 
been set about simply to lead the outside world to believe 
that the Russian exchequer is in a flourishing condition after 
all, 








UNION OF SCANDINAVIAN ENGINEERS. 


We have received from the first president, Herr C. von 
Frenckell, the following statement about the foundation 
of the Union of Scandinavian Engineers :— 





At the beginning of June several Scandinavian engineers and 
students collected in Dresden to discuss the formation of a Union 
for Scandinavian Engineers. The idea of a Union met with so 
much approval, even at the first meeting, that the Union could be 
formed immediately, and now not only are the rules of the Union 
already framed, but also a large number of members eulisted. 
This recently formed organisation has received the highest 
approval of the Scandinavian Press, and seems to be on the high 
road to a promising future. 

At first the Union intended to act only as the organ of students 
and practising engineers living abroad, but it has been already 
extended so as tu include all Scandinavians—/.-., in the narrowest 
sense, Norwegians and Swedes—-and, further, Vanes and Finns, 
who, because of their closely related language, will also be 
numbered with Scandinavia. At irst sight it seems strange that 
the Union should be formed beyond the boundaries of the northern 
country, vut this is explained by the large number of Scandinavian 
engineers studying at the academies abroad—according to the 
official report, for instance, 197 Scandinavian students matriculated 
for last summer term at the German technical academies—and, 
further, by the fact that in order to avoid narrow, party, or national 

| politics, a neutral ground is best, perhaps, alone suited for a union 
of representatives of several nations under one banner. 

According to the statutes, the Union will serve academical and 
ideal as well as practical and business purposes. Firstly, there shall 

| be kept lists and addresses, not only of the members, but also in 
general of all admissible persons. This is framed in order to give 
any references desired by members and others interested. 

Secondly, the Union is intended to be a meeting ground for old 

, members who can procure positions and practical work fcr the 
younger generation. 

Thirdly, good advice will be given as regards the carrying out 
of studies, as well as pecuniary relief for members. Eventually, 
the publication of a journal may be considered. 

In the work programme of the Union information in the interest 
of trade will be made a strong point. In this way the Union will 
be of value for English technical and industrial enterprises, as also 
for commercial houses which have export or import trade with the 
North, or receive orders for or from Scandinavia. 

The Union is under the direction of a Central Committee ; under 
the Central Committee are local committees at the technical 
academies, mine academies, as also in the capitals of Scandinavia. 
Agencies are being established in other places. 

Detailed information concerning the Union will be readily given 

Technische Hochschule, 











NAVAL ENGINEER APPOINTMENTS. 





THE following have been made at the 


Admiralty :— 


appointments 


Engineer Commander.—W. J. Mindling has been placed on the 
retired list. 

Engineer Lieutenants. -%. H. Fletches, to Eacopa, vice Long- 
land ; W. McGregor has baen plased on the retired list; Kh. b. 
Morrison, F. Barter, H. L. Giles—all lent—and J. Legate, to the 
Victory, for oil fuel course; E. J. Rosevere, to the Leander, for 
the Tirasher; and J. D. W. H. F. Cranley, to the Sapphire, for 
the Quail. 








Tue U.S. Cabinet have decided to lay before Congress a 
Bill authorising the Government to carry out the plan for the 
defence of the River Plate by the construction of land forts and 
floating batteries, and the progressive increase of the strength of 
the} fleet. The proposals will necessitate an expenditure of 
£6,500,000, spread over%a period of eight years. 
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ENGINEERING EXHIBITION AT OLYMPIA. 
No. IT. 


In addition to the firms of machine tool makers men- 
tioned in our last issue as exhibitors at the above 
Exhibition, there is the firm of Geo. Richards and Co., 
Limited, Broadheath. The tools shown are a boring and 
turning mill, slot drilling machine, and a side planer. 
The latter will plane a width of 20in. and 6ft. long. It is 
motor-driven, the motor being connected direct to the 
main driving screw, and is fitted with a reversing mo- 
tion. A distinct novelty shown on this stand is a new 
system of forced lubrication for bearings. The construc- 





tion and operation of a bearing constructed in accordance | 
with this system will be readily understood by refer- | 
ence to the drawings, Fig. 1. On the shaft is placed | 
an excentric collar C. D and D! are end chambers to 
contain the oil; E is a passage to connect the end cham- 
bers together; F is a pump plunger or thimble, made 
from steel tubing forced on to a solid end; G are inlet | 
holes in the plunger for oil to pass to the inside of the | 
pump. H is a spring to keep the plunger against the | 
excentric; I is a non-retnrn ball valve; and J an outlet 
from the pump to the shaft. L is a screwed plug to | 
drain off spent oil and dirt, and M are leather washers to 
prevent the oil travelling along the shaft; N is a screwed | 





Fig. 1—FORCED LUBRICAT:ON BEARING 


plug for drilling and cleaning the passage E. The pump 
plunger or thimble F is reciprocated by the rotation of | 
the excentiic. When the plunger F is at the top of its 
stroke, the oil in the end chamber D escapes through the 
inlet holes G inside the pump. As the plunger descends 
the inlet holes G are cut off by the casting, and thus 
the oil is forced past the non-return valve I, and 
through the outlet J to the shaft. The bearings 
are made by the Forced Lubrication Co., Limited, 73, 
Bridge-street, Manchester. While on the subject of 
bearings attention should be called to the exhibit of 
bearing metals, made by Willams and_ Robinson, 
Limited, Rugby. These are intended to demonstrate 
the value of the special method of treating all alloy 
castings in cylindrical or semi-cylindrical form. In a 
circular issued by this firm it is claimed that the success 
of the Eatonia system lies in the fact that it entirely 
gets over the troubles due to segregation of the different 
constituents of the alloys, so that a practically complete 
equality in the structure of the mass of the bearing is 
obtained, and a consequent equal distribution of the load 








wear. The tool-box is arranged to swivel in the hori- | 


zontal and vertical planes, so that, in conjunction with 
the compound slides, its movement is universal. it 
will carry tools of any section up to 2}in. square. The 
advantages claimed for this machine are as follows :—The 
cutting is done in a straight line, giving the water free 
access to the tool; the bevel of the wheel gives a larger 
grinding surface than that of a square-edged wheel; all 
sides of a tool up to 2}in. square may be ground without 
moving the rest round; and the wheel may be auto- 
matically trued up by the slides working on the samo 
angle as the wheel. A backing-off lathe, working on an 
original principle, which obviates the usual reciprocating 
movement of the tool rest, is ingenious. In this lathe 
the work is both revolved and given a reciprocating 








Fig. 3—TOOL GRINDER FOR SHAPING MILLING CUTTERS 


motion by acrank. The motion is smooth, and there is 
an absence of jarring. By applying the reciprocating 
motion to the head, a rigid tool rest is ensured, and the 
discrepancies which frequently arise in the usual lathe are 
avoided. The backing-off arrangement can be supplied 
for fitting to an ordinary lathe. Tig. 3 represents the 
Lejeune tool grinder for shaping milling cutters. In this 
machine the cutter is brought down-to the abrasive 
wheel instead of the wheel being brought to the work. 

In order to facilitate the changing of speeds in the 
usual sliding gears of motor cars it has been found desir- 
able to round off the edges of the teeth on the “ coming- 
in” side. This is generally done by hand with a file, 
and is a slow and expensive process. The Lejeune 
tooth-rounding machine—Fig. 5—shown by Messrs. 
Schuchardt and Schutte, has been devised to round off the 
teeth by means of a profiling cutter. It is as ingenious 
as it is compact. 
box column, having an oil tray cast around its base. 
the top is a cross slide B, carrying the head for the cutter 
spindle, and on the front is a vertical slide to carry the 
knee bracket for the work headstocks. A single belt 
drives the machine from a pulley at the rear, and a pair 
of three-speed cone pulleys, together with a three-speed 
change feed gear-box, provide nine variations of feed. 
The half-round shape of the tooth is obtained by a com- 


| bination of a backward and forward movement of the 


| cutter spindle, and a circular movement of the spindle 


Fig. 2—EMERY TOOL GRINDING MACHINE | 
over every particle of wearing surface. A bearing cf 
white metal cast by this method is said to have with- | 
stood a pressure of 1500 lb. per square inch at a speed of | 
300[t. per minute, whereas the same alloy cast in the | 
ordinary way had repeatedly failed under a load of 800 Ib. | 
per square inch. In the case of an ordinary yellow brass | 
rod with an average tensile strength of 7°4 tons per 
square inch, the tensile strength when cast by this | 
method was increased to 15°4 tons per square inch. 

A remarkably interesting collection of machine tools— | 
many in motion—is on view on the stand of Messrs. | 
Schuchardt and Schutte, 34, Victoria-street, Westminster. | 
One of the most noteworthy machines is an emery tool 
grinder, shown in Fig. 2, with an abrasive wheel 24in. | 
diameter bevelled on both sides. The frame consists of | 
a rigid casting which acts as a water trough. The head- 
stock is adjustable for position on the body of the 
machine, and carries a hard steel spindle running in | 
adjustable gun-metal bearings. The spindle is_belt- | 
driven, and well lubricated. An effective guard is pro: | 
vided for the wheel, to protect the operator in case of | 
accident, and to prevent the splashing of water. The | 
vertical slide moves in square section ways, its weight, 


by an adjustable spiral spring. 
operated by a lever with a minimum of effort. 
slides are compound, and are operated by screws and 


handles, proper adjustments being provided to take up | bracket, which has vertical adjustment on the column by | 
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Fig. 4—THE DAVIES 


carrying the work. The headstock carrying the cutter 
spindle is driven by gearing, and reciprocating movement 
is obtained by a cam C and lever D, the traverse being 
adjusted by moving the fulcrum pin shown. The posi- 
tion of the head can be controlled by the screw and 
handle independently of its automatic longitudinal move- 
ment. 


be done. The work headstock is carried on a knee 


The machine is built up on a vertical | 
At | 


The spindle has a taper hole provided for fixing | 
together with cross slides and tool-box, being balanced | the cutter, and the bracket carrying the spindle may be | tubes, and a different method of grouping the tubes. 
This enables it to be | swung toan angle either to the right or left hand, accord- | dimensions of the boiler shown are : 

The cross | ing to which side of the wheel the rounding is required to | 


bevel wheel, screw and handle. The spindle carries at its 
rear end a large dividing wheel L, the movement of which 
is controlled by change gears, and the work to be operated 
upon is placed on a suitable mandril, the outer end being 
supported by the movable headstock shown. This tool 
will be found a great time saver, while the uniformity of 
the work is a distinct advance upon that produced by a 
file. Other tools shown in motion are a gear wheel 
hobbing machine for spur, worm, or spiral gears, in which 























Fig. 5-TOOTH ROUNDING MACHINE 


only one hob is required for any number of teeth of the 
same pitch; and the Landis bolt cutter, in which the die 
for screwing is composed of four chasers, made from flat 
pieces of steel, with threads milled their entire length on 
their flat side. The chasers open and close automatically. 
The throat is formed by bevelling the front edge of the 
chasers, giving permanently uniform shape. The 
chasers are set in lines tangential tothe bolt, and at an 
angle to agree with the pitch of thread to be cut. Port- 
able electric drills provided with reversing motion, and 
specially designed to withstand the large overload which 
this class of tool is bound to meet with, are shown in 
various sizes. Builders of multi-cylinder petrol engines 
will find in a cam milling machine a tool which will 
enable them to turn out cams in quantities and absolutely 
uniform in contour at a high speed. 

The steam supplied to the Thames-Reavell generating 
set, consisting of a compound three-crank engine, which is 
coupled to a direct-current 220 kilowatt 220 volt dynamo 
for providing energy to the exhibitors, is obtained froim « 
Davies water-tube boiler, the chief features of which are 


| Battle Put 


L2./¥4Blow Cocks | 


WATER TUBE BOILER 


| already familiar to readers of Tuk Encinerr. A modified 
/form of this steam generator, as supplied for marine 
purposes to the Vulcan Shipbuilding and Iron Company, 
| is shown in the accompanying illustrations. The modifi- 
| cations consist chiefly of the addition of an extra top 
'and bottom water drum; the provision of more hand 


holes in the top drums for giving access to the — 
1€ 


Grate area, 9ft. 8in. x 6ft. 2in. = 59-6 square feet, 
Total heating surface, 2756 square feet. 
Ratio of heating surface to grate area, 46-2 to 1, 
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lorki essure, 200 lb. 

Lae -F gina from 15,000 lb. to 20,0001b. per hour from 
ind at 212 deg. Fah, 

“Seven indicated horse-power per square foot of ground space 
e wwered by boiler. 

The general construction of the boiler will be under- 
stood from the illustrations. The travel of the gases is 
cimilar to that in the dry-back or marine type of boiler. 
The furnace being below the lower drums, the gases 
therefrom pass over the bridge and into the brick-lined 
combustion chamber, where they are mixed with hot air 
introduced through hollow fire-bars. In this way the 
inventor claims that complete combustion of the gases is 
ensured before entering the tube chamber. The pro- 
ducts of combustion circulate among the tubes, pass on 
to the superheater, then on to the smoke-box, and 
through an economiser to the funnel. The superheater 
tubes are inserted horizontally, extending to about three- 
fourths of the length of the tube chamber. These tubes 


are expanded into suitable steel boxes provided with | 


hand holes for renewal or repair of the tubes. The fecd- 
heater or economiser is placed in the smoke-box, below 
the base of the funnel. The makers of the boiler are 
the Davies Patent Boiler, Limited, 28, Victoria-street, 
London, 8.W. 

The Cambridge Scientific Instrument Company, 
Limited, Cambridge, has an exhibit which no engineer 
who has to deal with temperature measurements will 
care to miss. A specially effective apparatus is that for 
recording of the temperature in the steam plant of the 
[:xhibition, the thermometers being placed more than 
500ft. from the recording instrument. The thermometers 
consist of copper constantan couples suitably protected 
in steel tubes, one being inserted into the steam pipe 
leading from the superheater, and the other in the feed- 
water pipe. These thermometers are connected by means 
of leads to the patent thread recorder on the stand. Thx 
electromotive force generated by the thermo-electric 
couple is measured by the deflection of a galvanomete: 
coil which carries a boom, this boom being depressec 
every minute on to the paper wrapped round a clock- 
driven drum. The boom when depressed forces a1 
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Fig. 6—-MIRZA AUTOMATIC SLUICE GATES 


inked thread on to the paper, leaving a small ink mark 
behind it. 

A further feature of the Exhibition steam plant is the 
provision of the Hudson feed-water heater, grease 
separator. and economiser. 
for use with non-condensing engines, which is said to be 
very efficient in its action. It consists briefly of a 
cylindrical vessel, varying in size according to the power 
of the engine whose exhaust has to be treated. The 
exhaust steam from the engine enters the lower chamber 
of the vessel, and in this chamber the grease brought 
over in the exhaust steam is precipitated by expansion, 
whence, mixed with water produced by the condensation 
of some of the steam, it is drawn off through a water pipe 
at the bottom. The purified steam passes up through a 
pipe to the upper chamber of the economiser and meets, 
on its entrance, a fine spray of cold water. Condensation 
of the steam takes place—a large proportion of the 
carbonates and other impurities of the original feed 
water being eliminated—and the hot water produced 
collects at the bottom of the chamber until the level of 
the feed pipe is reached. The hot water is then returned 
to the boiler.or discharged. 

Gas engines with suction gas producers are shown by 
Kynoch, Limited; National Gas Engine Company, 
Limited; Crossley Brothers, Limited; and T. H. and J. 
Daniels, Limited, of Stroud, Glos. The last-named firm 
has a 25 brake horse-power plant driving two engines. 
The Expansion Sprinkler Syndicate, Limited, Crombie- 
place, Aberdeen, shows an ingenious automatic fire signal 
and sprinkler apparatus, which depends for its action 
upon a system of pneumatic pipes and a sensitive detector. 
The action of the latter is based upon the expansion of 
& copper wire by heat and the release of a hammer, which 
breaks a small glass tube, thus releasing the compressed 
air in the pneumatic pipes and ringing alarm bells. 
In the case of the sprinkler, a taut copper wire normally 
supports a weighted lever, and a slot in the lever 
encircles a glass bulb, which closes the sprinkler 
orifice. The copper wire is attached to supports 
on the sprinkler supply pipes. With all normal changes 
in temperature the wire and pipes expand and contract 
together, but the abnormal rise in temperature on the 
outbreak of a fire occurring causes the wire to expand 
quickly and sag, so as to release the sprinkler lever, which 
instantly falls and breaks the glass bulb, thereby releas- 
ing water. 

A new type of rotary steam engine is shown by the 
Roto-Motor Syndicate, Limited, 12-13, Henrietta-street, 
London, W.C. Arthur Ross, Hotchkiss and Co., 1, 
G lengall-road, Old Kent-road, London, show the automatic 
circulator for steam boilers, which, in addition to circulat- 
ing the water, also collects and removes matters in suspen- 


This is a simple apparatus, | 


sion, such as grease and feed-water deposits. 1tconsists ofa 
globular vessel situated outside the boiler, and fitted with 
a diaphragm as well as with an inlet and exit pipe. The 
inlet pipe is connected to a flared mouthpiece placed 
inside the boiler near the water level, while the exit pipe 
is connected to a leg which descends nearly to the bottom 
of the boiler. There is also an air tap for use in starting 
| the apparatus, as well as a blow-off branch with tap for 
periodically discharging the contents of the vessel. On 
lighting the fire, a flow of water through the apparatus is 
set up, the warm surface water being gathered from near 
the working level and being discharged near the bottom 
of the boiler through the down pipe. In this way the 
circulation of the water at the bottom of the boiler is 
augmented. At the same time, any particles of grease 
or other impurities are collected by the flared mouthpiece, 
and deposited at the bottom of the spherical vessel, from 
which they can be blown off. 

Details of their well-known superheater are shown by 
McPhail and Simpson’s Dry Steam Patents Company, 
Limited, Wakefield. On the stand of the Joseph Dixon 
Crucible Company, 26, Victoria-street, London, is a work- 
ing model of the Chapman automatic cylinder lubricator, 
made by Messrs. Knowles and Woollaston. This is an 
automatic device for feeding a mixture of graphite and 
cylinder oil to the cylinders of high-pressure and super- 
heated steam engines, gas engines, &c. 

Easton and Bessemer, Limited, Taunton, show three 
types of steam engines—a horizontal tandem compound, 
| with drop valves and trip gear, having cylinders 9in. and 
| l5in. diameter by 24in. stroke, constructed for operating 
| with superheated steam. This engine gives 110 indi- 

cated horse-power at 120 revolutions per minute, and 
| with a steam pressure of 1401b. A high-speed enclosed 
| forced lubrication engine, with cylinders 8}in. and 14in. 














Fig. 7—SLUICE GATE CLOSED 


diameter by 6in. stroke, for 550 revolutions, to give 
| 95 indicated horse-power at 1501b. pressure, the engine 
| being designed for direct coupling to a 60-kilowatt 
| generator. There is also shown an open-type high-speed 
| engine, having single cylinder 84in. diameter by Sin. 
stroke, to give 35 brake horse-power at 300 revolutions, 
with 120 lb. steam pressure. 

Pneumatic tools are shown by the Consolidated Pneu- 
| matic Tool Company, Limited, 9, Bridge-street, West- 
| minster, and by the Howard Pneumatic Engineering 
Company, Limited, Eastbourne. W. H. Bailey and Co., 
Limited, Manchester, show, amongst other appliances, 
Koster’s air compressor, which has a mechanically 
| operated piston valve for admitting the air to the cylinder, 
and only one outlet valve, the action of which is con- 
trolled by the piston valve, so that it is allowed to open 
wide and to seat itself noiselessly. Opening wide it can 
be made small in diameter, leaving the whole of the 
cover of the cylinder, and a great part of the cylinder 
jacket, available for cooling. It gives a very high 
efficiency, and reduces wear and tear to a minimum. The 
valves opening wide enable the compressor to be run at 
high speeds. Holden and Brookes, Limited, West Gorton, 
Manchester, show injectors for almost every conceivable 
purpose, feed- water heaters, steam traps and water 
meters. Lancaster and Tonge, Limited, Pendleton, Man- 
chester, have an attractive display of steam traps, metallic 
packings, and the Lancaster patent piston rings, all of which 
are familiar. 

Norton and Gregory, Limited, Castle-lane, Bucking- 
ham Gate, S.W., show drawing-office appliances and 
materials. Specimens of prints of engineering plans and 
drawings reproduced by a process called Velography, are 
extremely sharp and clear, the lines being in black on 
white paper. Prints can be made by velography more 
quickly than by lithography or the photo-lithographic 
process, and are perfectly accurate. Although photo- 
graphically rendered, there is no distortion or shrinkage, 
and the permanence of the prints is assured. John 
Davis and Son, Limited, Derby, also show drawing 
materials and mathematical apparatus. 

The Stirling Boiler Company, Limited, 25, Victoria- 
street, Westminster, show stationary and working models 
| of their water-tube boilers and details. The inde- 
| pendently-fired superheater made by this firm can be 
| adapted to existing boilers. No modification is necessary 
| beyond the cutting of the steam main between the 
boilers and the engines, and the insertion of the super- 
heater, through which the steam may either be passed 
| direct or by-passed if necessary. The special feature of 
this appliance is that it consists of two upper drums and 





one lower drum connected together by banks of tubes. 
The steam enters the rear top drum, passes down the 
back bank of tubes to the lower drum, and thence up the 
connecting bank of tubes to the front steam drum, from 
whence is the outlet to the steam main. In front of the 
superheater proper, however, is arranged a boiler, con- 


| sisting of an upper or steam drum connected to a mud 


drum by a bank of tubes. Circulation in this boiler 
section is obtained by downcomers placed at the ends, 
either in or outside of the brickwork in which the 
superheater is set. This boiler portion acts as a water 
seal on the superheater proper, and so serves to prevent 
an unnecessarily high temperature obtaining, which 
might serve to injure the superheater should the supply 
of steam passing through be suddenly reduced. The 
steam which is generated in the boiler portion is passed 
into the saturated steam side of the superheater, and so 
goes to add to the evaporative capacity of the plant. 
The independently-fired superheater can be fired either 
by hand or by mechanical stoker. 

A working model of an automatic sluice gate is being 
shown by Mr. Mirza, of 27, Medows-street, Fort, Bombay. 
The maker claims that it possesses special advantages for 
canal escapes and level crossings, and that it dispenses 
with superstructures, arching, and the masonry walls 
usually required for other gates with counterweights. 
A side elevation of the arrangement of the gate is given in 
Fig. 6, and an illustration showing a, gate in actual use 
is given in Fig. 7. This form is suitable for waste weirs 
or dams of storage reservoirs. The gate is suspended on 
trunnions 8, at about one-third of its height. The sockets 
are built into the masonry walls. When closed the gate 
bears against cast iron side frames d, near the bottom, 
und against steel or bent metal springs e, above the level 
f the shaft b. These metal springs are sometimes 
‘eplaced by stanchion rods. Two large bell-crank leversm 
are situated on the down side of the stream. These levers 
ire weighted at g, and are fitted with rollers 7. When 
‘he pressure of water is such as to cause the gate to fall, 

he latter is partially checked so soon as it touches the 
‘ollers 7, and a further heading up of water is necessary to 
force the gate into nearly a horizontal position. These 
levers cause the gate to rise directly the head of water is 

educed. This is the principal feature of the invention. 
“he small levers on the other side of the gate prevent it 
from flying open. 

In a recent trial carried out in India the gate was 
tested for opening and closing. It opened when the 
level of water rose to about *30tt. over the top and rested 
vgainst the back bell-crank levers till the water level rose 
to a further height of -30It., or a total of ‘6ft. above top 
of gate. With this level of water the gate opened to the 
‘ullest extent it was capable of opening under these con- 
litions. It closed completely when the level of water fell 
to 8°60ft., or *4ft. below the top. The minimum varia- 
tion of water level between opening and closing was °7ft. 
The extent of opening varied with the level of water 
above the gate. 

Mr. Mirza is also showing another form of gate for 
river weirs. This one does not in any way cause an 
obstruction in the waterway, as it is pivoted at the 
bottom. In other respects the principle of working is 
the same. 7 

In describing the Mork pulley block last week, it was 
erroneously stated that the worm could be thrown out of 
gear when the load is to be lowered. This, of course, 
would be a dangerous proceeding. What the makers of 
this ingenious pulley claim is that when the hook is 
empty it can be taken down or hauled up into the required 





position in a few seconds for a new load. 








THE METRIC SYSTEM." 





OvR second report is one continued story of success throughout 
the year. 

The prime purpose for which our Association was formed was 
‘to oppose the introduction of the metre or any of its derivatives 
into the British Empire.” We have now co-workers to that end in 
all self-governing Colonies and in India, and not only so, but the 
manufacturers of the United States have vigorously taken up the 
work, whilst practical engineers and manufacturers in other parts 
of the world are getting together to support our efforts, for they 
recognise that British units of measurement are greatly superior 
for manufacturing purposes to those derived from the metre, and 
have a much stronger claim for international acceptance. 

The fourth attempt to pass a Compulsory Metric Bill through 

the U.S.A. Congress has proved a dismal failure, and the newly- 
elected British Government has turned a deaf ear to the pleadings 
of the pro-metreists. The policy of the Colonies and India is to 
make no change but such as is made by the Mother Country. In 
Canada, it is true, the official element of either the Federal or the 
Provincial Legislatures—it is not quite clear which—has been 
successful in having a lecturer sent out to win over supporters for 
the metric system, but the manufacturers of the Dominion have 
protested against this as being entirely unconstitutional. They 
point out that, through the taxes, they have to pay for this 
lecturer who is preaching a policy detrimental to their in- 
terests. We understand he has now been withdrawn. In New 
Zealand the matter is left in the hands of the Governor ; 
in Australia the agitation for the metre is practically dropped ; 
and in South Africa a Commission, appointed to consider the 
subject, has just reported that ‘‘ until such time as the Imperial 
Government make the adoption of the metric system compulsory 
in the United Kingdom, the Commissioners feel it is inadvisable to 
make it obligatory here.” In India they do not seem to have made 
up their minds what todo. Some say, adopt the metric system, 
others, enforce the British units, whilst another party want Indian 
weights based on a standard tola of 180 grains. An Imperial Com- 
mission, on which India was represented, would be a Godsend to 
that country in delivering it from its multitude of systems, which 
were made still more chaotic some thirty years ago by the Strachey 
Commission attempting to add the metric system. 
The Manchester Chamber of Commerce, after supporiing the 
metric system unreservedly for over 50 years, has this year 
qualified its approval by asking for the exemption of the textile 
and engineering trades! Their example has been already followed 
by other Chambers. The Associated Chambers of Commerce of 
the Empire which have expressed approval of the metric system at 
all their previous meetings, this year rejected the usual resolution 
by a large majority. 





* From the second annual report of the British Weights and Measures 








Association. 
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FILE TESTING MACHINE. 


A Finer testing machine has been recently placed upon the | 


market by Edward G. Herbert, Limited, of Rosamond-street 
East, Manchester. The machine, which we illustrate, is of 


| is repeated until the file will cut no more. The amount of 
| material removed is determined, and also the number of 


strokes of the file. This data is mechanically registered on a 
revolving cylinder. It is arranged to take test bars lin. 
square, or lin. by 4in. in section ; these sizes being convenient 
7 for readily calculating the 
number of cubic inches of 
material filed away. The file 








holders can be adjusted to suit 
different lengths of files, and 
also for setting the side of the 
tile at right angles to the bar. 
The file 
headstocks fixed to a recipro- 


can be varied as required. The 
weight shown at the front of 
the machine in the illustration 
keeps the bar against tRe file. 


that one piece can be taken off 


in order to 


with this machine are illus- 


trated in Figs. 1 and 2. 


which is geared to give one revo- 
lution for about 120,000 strokes 
of the file. 


obtained from the test bar as it 
moves forwardand is filedaway. 
By this method a diagram is 
obtained which shows the speed 
of cutting —in inches per 10,000 


inches filed away. 


is sometimes found to exist. 
Asa rule, both sides cut equally 
as well for the first few thou- 
sand strokes, after which one 
side unaccountably fails and 
the other continues to cut. 
The curves C, D, E, F—Fig. 2 
—show the marked differences 
in the quality of the files 
tested. C was a particularly 








AUTOMATIC 


the type which t‘1¢ firm is supplying to the India-office, and 
to the War-office for Woolwich Arsenal. It is capable of 
automatically testing files up to 18in. long, and of drawing a 
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diagiam showing the speed of cutting, amount of material 
filed away, and the durability of the file. The principle 
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inches 

es 
Rate of 
per /0.000 


Inches of Material filed oway 


Number of Strokes of File. 
Fig. 2 
upon which the machine works consists in bringing a bar of 


steel into contact with the face of a reciprocating file on its 
forward stroke, and withdrawing it as the file returns. This 


FILE TESTING MACH.NE 


bad file, slow cutting to com- 
mence with, and completely 
failing after only 6000 strokes. 
Diagram D was obtained from 


a file which cut even slower than C when new, but which | 


lasted fourteen times as long, indicating a good quality of 
steel, but badly formed teeth. Diagram E is froma relatively 


fast cutting file of poor durability ; whereas the curve F | 


shows that the file was durable and had fairly fast cutting 
properties. 

It is extremely difficult accurately to test the quality of 
files when the personal element has to be taken into con- 
sideration ; and the curves just referred to emphasise the 
desirability of carrying out such tests with the aid of 
machinery. They show the necessity of continuing the tests 


until the file has been completely worn out, and this, without 


the aid of a machine, is a long and tedious process. 








AMERICAN ENGINEERING NEWS. 


Water hoist for mines.--The Hampton 
requires a large amount of baling, and this is effected by 
an electric automatic water hoist, which raises 4000 gallons 
of water per minute to a height of 550ft. The total weight 
of water, bucket, and 2in. steel rope, is about 23 tons, and 
the power required is about 800 horse-power. Over the shaft 
is a steel head frame 93ft. high, with sheaves for ropes carry- 
ing two steel buckets 6ft. diameter and 20ft. deep, with a 
capacity of 17 tons of water each. 
is formed by two gates, which are opened automatically when 
the bucket reaches the top, allowing the water to be dis 


charged into a spout beneath, which deflects the water to | 


either side, falling into concrete reservoirs. The machinery 
is operated by an alternating-current electric motor of 800 


horse-power, and as the continuous starting, stopping, and | 


reversing of such a motor would be impracticable, an arrange- 


ment of friction clutches is used to provide for accelerating | 
The buckets work alternately, one | 


and reversing the load. 
ascending as the other descends, and each making a round 
trip in 110 seconds. 
bevel pinion which drives two bevel wheels in opposite 
directions. These wheels run loose on the shaft and are 


fitted with friction clutches ; only one can be thrown in atone | 


time, although both may be thrown out of action. The 
drums are cylindro-conical, 10ft. to 16ft. in diameter, and 
run at 15 revolutions per minute for a hoisting speed of 
550ft. per minute. The operation of the hoist is controlled 
by a mechanical device which shuts off power and applies the 
brake as the bucket reaches the top. The hoist is locked for 
a period long enough for the bucket to be emptied, when the 
stop is withdrawn, the brake released, and the reversing clutch 
thrown in, automatically reversing the hoist. 

Refractory lining for rotary kilns.—The use of bauxite 
blocks for lining the hot zones of rotary kilns used in the 
manufacture of Portland cement has been adopted by an 
American cement factory, and tests have shown very satis- 
factory results. On March 17th, 1905, the 10ft. hot zone of 
a 6ft. rotary kiln, 60ft. long, burning pulverised coal, was 
covered with a Gin. lining of bauxite. 
1906, this lining was removed after a continuous run of 
eleven months five days, or 8208 hours, during which time 
about 75,000 barrels had passed over the lining. The inspec- 
tion showed that the average depth of wear was about 2din., 
while many of the blocks had not worn morethanlin. These 
blocks are basic, having an especially high content of 
alumina, and the affinity for the cement mixture is, therefore, 
not strong. They also have a low conductivity, reducing the 


is held between two 


cating table, the stroke of which | 


It is made in two pieces, so | 


when using the smaller bar, | 
allow the same | 
pressure per square inch area | 
to be exerted on either section. | 

Engravings of diagrams taken | 


The |} 


paper is placed on the cylinder, | 


The movement of | 
the pencil across the paper is | 


strokes - durability, which is 
measured by the number of | 
strokes before the file ceases to | 
cut, ani the total number of | 
The curves | 
Aand B in Fig. 1 were obtained | 
from the two sides of the same | 
file, and they illustrate the | 
extraordinary difference which | 


coal mine | 


The bottom of the bucket | 


The motor drives a short shaft havinga | 


On February 22nd, | 


! 

losses by radiation, so that a 6in. bauxite lining can be used 

in place of a Qin. fire-brick lining. They are made to a 
| certain degree of hardness and porosity, conducive to the 
| adhesion of the cement coating, which protects the lining 

from the direct attack of the flame. Taking the average life 
of a bauxite lining at twelve months and that of a fire-brick 
lining at six months, the cost would be 448 dols. for the 
former and 830 dols, for the latter, including material, labour, 
and the loss due to shutting down the kiln for re-lining. it 
may be noted that the kiln mentioned was not re-lined 
because the bauxite lining was worn, but because the plant 
was shut down to have all the kilns re-lined at once. 

Heavy shunting engines.—In large gravity shunting-yards 
powerful locomotives are required to push heavy trains up 
the incline to the summit, beyond which the wagons run by 
gravity to the classification tracks. Engines of the eight. 
coupled type are frequently used, sometimes with a leading 
two-wheeled bogie, while some very large yards have ten 
coupled engines. The Pittsburg and Lake Erie Railway, 
| however, has recently put in service some extremely heavy 
| six-coupled engines, the idea being to facilitate working 
through the points and crossings of yard tracks. ‘The weight 
is no less than 80 tons—of 2240 1b.—or 13} tons per wheel, 
The wheel base is 12ft., and the connecting-rods drive the 
rear pair of wheels. ‘The engines are equipped with the 
ordinary type of double-bogie tenders. The principal dimen- 
sions are as follows: 
2lin. by Soin, 
ift. 8in, 
izft. 
4ift. 2hin, 
oft. sin. 
lft by 3ift. 

200 Ib. 

450 

2in. 

13ft. 

2:06 sq. ft. 
206 sq. ft. 
3112 sq. ft. 
33} eq. ft. 
Shin, 

jin. 

ynin. 

104in. by 13in. 
Shin. by lun, 
. Sin. 


Cylinders a 
Driving wheels .. 
WE NN oa? gc neh. oid OS ow 
Wheel bise, engine and tender .. 
Boiler, diameter les es 
Fire-box, radial-stayed crown 
Steam pressure .. im! con 
Tubes, number .. 
Tubes, diameter 
Tubes, length sy an 
Heating surface, tubes 
| Heating surface, fire-box 
Heating surface, total 
ne 
Slide valves, balanced, travel 
Slide valves, steam lap .. 
Slide valves, lead 
Journals, engive axles 
Journals, tender axles .. 
Funnel, diameter .. = + st ae 
Funnel, height above rail ..) .. ..  .. 5. «15ft. 
Water capacity of tender 7000 gallons 
Coal capacity of tender .. 10 tons 
Weight of engine .. .. .. 176,510 1b. 
Weight of engine and tender 304, 
po” ero 
Six-coupled passenger locomotives.—The Chicago, Burling- 
| ton, and Quincy Railway is an extensive user of six- 
; coupled locomotives, and has a number of engines of the 
| 2-6-2 class for ordinary passenger and goods service, while 
| for heavy passenger service it employs larger engines of the 
4-6-2 class. In all these engines the driving wheels are 
grouped together as closely as possible, and the dimensions of 
the latest engines of the two classes are given below. The 
smaller engine weighs over 96 and the larger over 100 English 
tons without the tender. 


| Clazs.. oo oe 
| Cylinders (two) 
| Driving wheels . 
8ft. l4in. 
3ft. étin. 
Min, < 12in. 
6in. 10in. 
Sin. ™ 12in. 
13ft. 4}in. 


| Leading bogie wheels.. 
| Trailing bogie wheels .. 
Journals, driving axles 
leading bogie 
| a trailing boyie 
| Wheel base, driviog .. 
| if oe hogie 
| 
| 


x l2in. 
l2in. 
Sin. x )2in. 
12ft. 10in. 
Tft. 
82ft. vin. 
é4ft. 3lin. 
5ft. 10in, 
ot. 
6ft. 
and 4in. 
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2}m. 
21ft. 
1M) sq. ft. 
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6in. 


30ft. tin. 
62ft. 2fin. 
5ft. 10in. 
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oft. 
4tin, and 4in. 
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2hin. 
ivft. 
11) sq. ft. 
S836 ,, 5, 


ee os total... . ae 

99 », engine and tende-: 
Boiler, diameter of barrels 
Fire-box, length ; 
Fire-box, width .. 
Water spaces .. 
Tubes, number. ck ces 

», outside diameter .. 

length 

Heating surface, 


4din. 


fire-box .. 

tubes ° 

- : total + 
eh, On ae 
Valves, piston type, diameter... 
Steam pressure .. .. .. 

| Height to centre of boiler 

Weight ondrivers .. .. 

on leading bogie .. 

on trailing bogic .. 

of engine.. i ake sae 

, of engine and tender .. 

Tractive effort cet nae 

re 


Sft. 10in. 
159,540 Ih, 
22,800 ,, 
33,660 ,, 
216.4100 ,, 
368,000 ,, 
35,060 ,, 
Bit. coal 


151,2%% Th, 
38,050 

41,000 ,, 
230,940 ,, 


Tender 
See ee 
Journals... .. . 
Type of tank.. 
ee ee ee ee 
WERE: 5 ee fon ee 5a) ee xe we 


8ft. Lin. 
Shin. x 10in. 
| Water bottom 
16 tons 
8000 gallons 


2ft. Sin. 
5hin. « 10in. 
Water bottom 

16 tons 

8000 gallons 

Mine-winding engine.—The winding engine for raising tail- 
| ings at the new plant of the Arizona Copper Company, 
is a Wellman, Seaver and Morgan direct-acting engine, 
embodying some new and interesting features. The 
valves are of the Corliss rotating type, but provided with a 
simplified valve gear. In this gear the releasing mechanism 
and dashpots are eliminated, and there are fixed connections 
from the valve arms to the wrist plate; positive action is 
thus secured under all conditions, and without limitations 
as to speed, while there are fewer wearing parts and fewer 
adjustments required. At the same time a wide range of 
cut-off is obtained, while the advantages of early cut-off 
have not been lost. By retaining the independent steam 
and exhaust valves of the Corliss system, it is possible to 
secure high efficiency and economy of operation. The 
cylinders are 14in. by 30in., and the valve gear is fitted with 
a steam-operated link-reversing motion. The winding drum 
is of the cylindro-conical type, this type being used to give a 
large starting torque to facilitate starting the load. The 
small diameter of the drum is 4ft. Gin., and is for four turns 
of the rope; the large diameter is Gft, Each half of the 
drum is designed to hold 350ft. of 1jin. rope. The engine is 
designed to hoist—with cages running in balance—a net 
unbalanced load of 9000 1b. at a maximum speed of 700ft. per 
| minute, and with 160 1b. steam pressure. The drum is fitted 
with post brakes operated by steam, and under control of the 
| engine-man. The operations of the engine are controlled by 
two levers, one of which operates the brake, while the other 
| operates the regulator. 











Stockport is running short of water. The stock in 
the Lyme reservoir has decreased to a very low mark, and the 
Waterworks Committee have given notice of their intention to 
discontinue the supply between the hours of seven at night and 
seven in the morning. 
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RAILWAY MATTERS. 
Tis  Peansylvania Railway has ordered 12,400 


freight cars for delivery in 1907, and the cost is estimated at 
£3,000, 000. 

live Mallet compound locomotives recently built by 
the Baldwin Locomotive ‘Works for freight service are the 
heaviest ever constructed. Each locomotive has twelve driving 
wheels. 

AnRANGEMENTS are completed. for the taking of a poll 
of the ratepayers oa the question of running the Bournemouth 
(Corporation trams oa Sundays. The date of polling is definitely 
fixed for to-morrow—Saturday. 


Snort experimental sections cf line have been laid 
with steel ties by some United States railroads, The Bessemer 
and Lake Erie Railroad, however, intends to lay stretches of con- 
siderable length with them, and has ordered 80,000 for this year's 
deli This will be enouzh tor 20 miles of track. 

Tue Midland Company will continue its service of 
through fast trains by the Midland route between northern towns 
and the South Coast during the winter. These trains give direst 
through carriage services with Folkestone, Dover, Deal, and other 
places e@ Herne Hill, and save travellers the inconvenience of 
changing stations in London, 


very. 


AccorbING to reports from Liberty, Texas, a discovery 
has just been made of about 10,009 tons of rails, which have been 
buried in the sand for forty-six years. These rails came from 
England just before the Civil War, to be used on a railroad up the 
Trinity valley. ‘The promoters died, and the rails were forgotten, 
after a Hood had covered them with sand. 


Tue Laneashire and Yorkshire Railway Company 
recently announced its intention to establish a motor train 
service between Preston and Hesketh Bank in November. It has 
also been virtually decided to establish a similar service between 
Darwen and Accrington, passing through Blackburn. The possi- 
hility of catering for the great holiday traffic in the Ribble Valley 
by motor trains from Blackburn through Langho to Whalley is 
also said to be under consideration. 


Tur railway wagon industry throughout the Midlands 
is in « condition of unprecedented activity. All the leading com- 
panies are engaged to their full capacity on home and foreign 
orders, and prices have risen considerably owing to the advance in 
steel. Extensive orders have been received from South America, 
the Indian State Railways, and the new line connecting Rhodesia 
with the great African lakes. Both Japan and China are also in 
the market for large quantities of rolling stock. 


Ar the meeting in London on Tuesday of the pro- 
prietors of the Ottoman Railway from Smyrna to Aidin Lord 
Rathmore stated that since the issue of the report a convention 
had been agreed upon between the company and the ‘lurkish 
Government with reference to the extension of their system to 
Egirdir, and an Iradé had been granted sanctioning it. The 
country through which the new line would pass was well known 
for its great grain-producing capacity, and he had every hope that 
i. would offer a profitable investment. 


An important experiment has been begun in the 
Potteries; A number of china and earthenware manufacturers 
opened a motor service for the conveyance of pottery goods to 
Liverpool for foreign shipment. This step is taken with a view to 
avoiding the high rates charged by the local railways and canals, 
about which strong complaint has been made recently. If the 
movement is successful wagons will be run to Manchester, Bir- 
mingham, and other great railway centres. The railway rate from 
the Potteries to Liverpool is 15s. 10d. per ton. 


Tue authorities at Belluno, Italy, and the northern 
towns have made arrangements for the construction of a railway 
from Belluno to the Cadore. The projected line will be of normal 
The estimated cost will be about 225,000 lire (£9000) per 
kilometre. As the line would also have strategical importance, it 
is hoped to obtain from the Government a subvention of about 
150,000 lire (£6000) per kilometre; the remaining 75,900 lire 
would be made up by grants from the local communes and by the 
}rivate capital of the company, which will undertake the building 
and working of the line. According to this plan the line will be 
3-4 kiloms, long. 


gauge, 


Av the last meeting of the Manchester City Council a 
question was asked as to what steps were being taken to prevent the 
seriots loss arising in the tramways parcels department, and 
whether there was any probability that the department would be 
dispensed with soon. The deputy chairman of the Tramways Com- 
mittee replied that the Committee were preparing a report as to 
the future policy of the department, and recommendatiors would 
be presented at the next meeting of the Council. At the May 
meeting of the Council it was shown that the actual loss in the 
year just passed was about £5500, but it was thought that this year 
the loss would be considerably less. 


On September 10th, writes a correspondent of the Times, 
the formal opening took place of the Canadian Northern Railway's 
short jine from the wheatfields of Southern Manitoba to navigation 
cn Lake Saperior. The new line, over which the wheat from 
Southern Manitoba is now streaming to Port Arthur, connects 
Emerson in the extreme south of Manitoba with the Canadian 
Northern main line between Winnipeg and Port Arthur at a point 
a short distance north of Sprague. The Emerson-Sprague short 
line is 73 miles in length, and it permits the grain of Southern 
Manitoba to be hauled to Lake Superior direct instead of having 
to go round by Winnipeg. Hitherto grain loaded at Emerson was 
obliged to go vid Winnipeg, 65 miles, thence ria Sprague, 6 miles 
further from Winnipeg than Emerson. 


Tur Northern Railway of Guatemala, which, it is anti- 
cipated, may be finally completed in March, 1907, has been, accord - 
ing to the Frankfurt Gazette, already upwards of over twenty years 
in course of construction. It will place Guatemala, the capital, in 
‘communication with the Atlantic Coast at Puerto Barrios, and will 
attain a total length of about 186 miles. The part of the railway 
already made from the coast to about 99 miles up country is, it 
would seem, in a very bad condition, being liable to suffer from 
frequent inundations during the rainy season, and it is so badly 
laid and the sleepers are already so rotten that trains have been 
known to take three days in making the journey. The line runs 
through a barren and unpopulated district, subject to malaria of 
- grave a character that even the natives find it impossible to stay 
there, 


A LonG discussion took place at Oxford City Council 
on Wednesday upon the consideration of tenders for the electrifica- 
tion and reconstruction of the present horse-traction tramways. 
Two tenders had been sent in, one by the National Electric Con- 
struction Company, Limjted, who proposed to lay down the Dolter 
system ; and the other by the Oxford Tramways Company, who 
gave, conditionally, the offer of three systems—-the Loraine, the 
Griffiths-Beddell, and the conduit slot. It was ultimately resolved, 
by thirty-two votes to ten, to accept the tender of the National 
Electric Construction Company, as, all things considered, it was 
the best, subject to the guarantees offered proving satisfactory, 
and also to an undertaking that, if the Dolter system did not prove 
satisfactory, the company would lay down another, and to such 


CoatinG at Gibraltar last week, the Victorious took on 
board 900 tons at an average of 305-4 tons per hour. This esta- 
blishes a new coaling record in the British Navy. 


In the course of the last ten years the population of 
Germany has increased by 8,350,000, and during the last twenty 
years by 13,170,000. The increase of the population since the 
formation of the German Empire totals 20,100, persons. 


Ar the Long Island City Power-house of the Pennsyl- 
vania Railroal dampers 17ft. in diameter placed 43ft. high in the | 
chimney are operated through 90 deg. by Thompson damper 
regulators, keeping a boiler pressure of 200 |b, within a variation 
of 1 per cent. The dampers weigh 2390 lb, each and are suspended 
in roller bearings, 


Tur Cologne Gazette announces the launch of the Ger- 
man torpeto-boat S$, 138, the first member of the two divisions 
sanctioned last session by the Reichstag. As compared with the 
torpedo-boats provided for in the Naval Budget of 1905, the new- 
comer, with its displacement of 525 tons, sbows an increase of 
119 tons. The engines will be of 9900 horse-power, and the speed 
is to be 30 knots. 


AccorDING to the Cologne Gazette, the new German 
19,009-ton battleship, which will be a rival of the British Dread- 
nought, will carry sixteen big guns, compared with the Dread- 
nought’s ten. They, however, wi!l be of rather smaller calibre, 
although their enormous length, 46ft., will enable them to carry 
an unusually heavy charge, while the projectiles will be 230 1b. 
heavier than any of the present German projectiles, 


Tue St. Petersburg correspondent of the Daily Tele- 
graph states that the long-distance record in wireless telegraphy 
wis broken by successful experiments made last week by order of 
the Military Engineering Department. ‘l'elegrams were despatched 
from Nauen, near Bergen, to Volkovo Polye here, about 825 miles, 
and were distinctly received on the apparatus. From the tiny 
Volkovo station, calenlated for 100-mile radius, it was impossible to 
despatch messages to Nauen, but there was no difficulty about 
receiving them. 


“QOxyLiquir” is a new explosive, which consists of 
liquid air mixed with oxidisible substances, especially wood char- 
coal. The bursting effect of mixtures containing hydrocarbons, 
&c., depends upon the heat of combustion of the combustible sub- 
stance. Petroleum carbon and cork charcoal have been used in 
place of kieselguhr as absorbing agents. The explosive acts well, 
but suffers from the disadvantage that its action is considerably 
diminished, especially in bore-holes of snall diameter, by rapid 
evaporation of the liquid air. 


AccorpinG to the report of the statistician of the | 
United States Geological Survey, the production of coal in the 
United States in 1905 amounted to 392,919,541 net tons, having a 
value at the mines of £95,351,392, surpassing in both quantity and 
value all previons records in the history of the country. Compared 
with 1904, the output in 1905 exhibits an increase of 41,102,945 | 
net tons, or over 11 per cent. in quantity, and of over 7 per cent. 
in value. Of the total production in 1905, 77,659,850 tons were 
Pennsylvanian anthracite, with a value at the mines of 
£28,375,800. 


Tue International Tourist Trophy Race for motor cars 
held in the Isle of Man yesterday resulted in an exciting finish. 
The Hon. C. S. Rolls, driving a 20 horse-power Rolls-Royce car, 
finished the distance of 161 miles 240 yards first, the time occupied 
being 4h. 6 min. ? sec. Mr. J. Ernest Hutton, driving a 22 horse- 
power Berliet, was second in 4h. 32 min. 58} sec.; and for the 
third place there was a dead heat between Mr. A. Rawlinson, 
driving a 15 horse-power Darracg, aud Mr. A. Govan, driving a 
16 horse-power Argyll, the time being 4h. 42 min. 48} sec. 








Very fine shooting by the armoured cruisers Duke of | 
Edinburgh and Black Prince has been made at their gun-layers’ | 
tests at Gibraltar. With her 9-2in. guns the Duke of Edinburgh 
did remarkably wel!. She tired ten rounds in 90 sec., and secured 
ten hits. Altogether her record with this gun was fifty-one rounds 
and forty-four hits. The average hits per gun per minute was 3-67. 
With the 6in. guns the record was eighty-one rounds and seventy- 
one hits ; best gun, nine rounds, nine hits. The Black Prince did 
net do quite se weil, but she had not had so much practice. With 
her 9-2in. guns she fired thirty-two rounds, making twenty-one 
hits. With her 6in. guns she scored sixty hits out of seventy-one 
rounds. 


Ix order to prevent the spontaneous ignition of large 
masses of coal, the most important precaution to take, says Pro- 
fessor Vivian B. Lewes, is to prevent, as far as possible, breakage 
during storing, as the exposure of fresh surfaces of coal just at the 
time when it is being put under conditions in which the heat 
generated by the action of the oxygen cannot escape is one of the 
chief factors that generally leads to the danger. The breaking up 
of the coal which has taken-place in the earlier stages of its career 
has probably had time to complete this action, and get rid of the 
heat to the air, whilst in the store itself the greatest care must be 
exercised in order that no flue, drain, or steam pipe that can give 
rise to an increase in temperature is anywhere near the stove. 


In the Midlands of Sweden there are large tracts of 
white moss, ‘‘sphagnum.” By passing the wet material between 
rollers, its water content can be reduced to 50 per cent., and 
experiments have shown that a mixture containing as much as 
70 per cent of the coarse powder thus obtained, together with 
30 per cent. of air-dried peat, can be burnt ina Talin’s so-called 
‘“‘combined gas generator and half gas-fired furnace” without 
impairing the working of the latter, or reducing the steam pressure 
of 851b. per square inch. Trials in a tube-welding furnace showed 
that 616 kilos, of air-dried white moss, cut into pieces, and con- 
taining a little over 38 per cent. of water, gave out as much heat 
as 356 kilos. of steam coal. The calorific value of white moss is 
4300-4700 heat units. ; 


Accorp1nG to the annual report of the Public Control 
Committee of the London County Council, 2846 premises are 
registered for the storage of explosives in the county, the greater 
number of these being in connection with the sale of fireworks. 
Gunpowder is stored on a large number of oilmen’s premises, 
generally in small quantities. Considerable quantities of explosives 
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MISCELLANEA. 


Tue Gazzetta Ufficiale of August 31st contains a copy 
of a Decree authorising the Provincial Government of Lecce. Italy, 
to construct and work a steam railway between Nard and Mazlie. 


Tue British Consul at Venice is of opinion that there 
would be a fair chance for the sale of steam rollers in Italy. One 
of the ¢ engines made at Lincoln, in England, has been bought by 
the Rovigo Provincial Deputation, and is now in use for the roads 
in that province, 


A PREPARATION which has been recommended for use 
in packing petrol engine cylinder joints is made by mixirg 
graphite and kerosene into a thick paste, which is applied to both 
sides of sheet asbestos. This may also be used in packing pipe 
joints when carrying petrol vapour. 


THe Newport—Isle of Wight—Town Council has been 
considering the question of damage to roads by the dripping of 
lubricating oil from motor omnibuses. The surveyor has, however, 
reported that whilst the roads are discoloured by the drippings, they 
are not, in his opinion, damaged. There are no asphalt roads 
in the island. 


Ir is most probable that the scheme for improving the 
island waterways in Venetia and Lombardy will soon be taken up 
more energetically by the people and by the Government. There 
is, in these provinces, a network of canals extending in every 
direction ; in some places they have been improved, but in ths 
majority of cases they have been entirely neglected. 


For the purpose of harbour improvement and works 
for the protection of the foreshore in the vicinity of the town of 
Wicklow, the Treasury have voted a grant of £20,000 to the 
Wicklow Harbour Board. On the recommendation of Sir A. M. 
Rendel, consulting engineer to the Irish Government, Mr. James 
ses0? M.I.C.E., Aberdeen, has been appointed engineer fer the 
works. 


Ow1nG to the cheapness of anthracite, gas, motors are 
said to be in increasing demand in Italy. There are several manu- 
factories in the kingdom, and it is growing more and more difficult 
for foreign motors to co:npete in respect of prices with those inanu- 
factured on the spot. Naphtha, petrol, and benzine motors are 
receiving attention from the manufacturers, chiefly for nautical 
purposes, 


NeEGoTIATIONS have taken place dming past years 
between the municipality of Venice and launch builders with a 
view to the adoption of clectrie launches for the public services, 
but the matter appears, says the British Consul, to have been 
abandoned by the municipal authorities, notwithstanding the 
advantages that would have been derived from speed and absence 
of smoke. 


Kent has more tarred roads than any other county, 
and highly encouraging facts were revealed in Mr. Maybury's 


| report to the County Council with regard to the saving which is 


now being effected in main road maintenance in Kent. The ex- 


| penditure for the first complete year under the new direct control 


system, as compared with that for the last complete year under 
the old contract system, shows a saving of more than £29,000, 


| while the amount of material used shows a substantial increase. 


THERE is now hardly a town or even a village in the 
district of Bilbao, especially when situated in the vicinity of 
running water, where electric light is not used. A great use has 
been made during the year of electric motors for small industries 
and workshops, these replacing in many cases small steam engines. 
As far as Bilbao is concerned, some further 4000 horse-power was 
introduced from Guipuzcoa, while 1906 will see some 8000 horze- 
power more employed. 


Accorp1nG to statistics published by the Jornal do 
Commercio, there are 10€ cotton factories established in Brazil with 
715,078 spindles and 26,048 looms, representing a capital, including 
reserves, to the amount of 162,939,953 milreis, at 1s. 3d. equal to 
£10,183,747, and debentures to the amount of 28,268,176 milreis, 
employing some 37,638 hands, and producing annually 234,473,424 
metres of grey cottons, prints, and fancy goods. 


Tue City of London Corporation is to be asked 
to vote a large sum t> the Thames Conservancy Board for the pur- 
pose of maintaining the upper part of the river. The (ty is re- 
presented on the Conservancy Board, and it is greatly interested 
in the proper maintenance of the higher part of the Thames. 
Whether the financial assistance will take the form of an annua! 
grant or a lump sum has yet to be settled, but it is said thatin the 
one form or the other the City will be prepared to grant between 
£80,000 and £100,000 for this purpose. 


A NEW submarine, named Squalo, was successfully 
launched from the arsenal at Venice on June 10th, 1905. She is 
supplied with four engines of 150 horse-power and two torpedo 
tubes ahead. The engines have been manufactured by the F.I.A.T. 
of Turin, while the two electrical motors for navigation under 
water are from the Savigliano factory. Her estimated speed will 
be about 15 knots on the surface of the water and 7 knots under 
water. The Venice flotilla of submarines is now composed of the 
Deltino, Glauco and Squalo, and three others are on the stocks in 
the arsenal. 


THE small steamer service in Venice has been muni- 
cipalised. The following services are now carried on under the 
administration and on account of the municipality :—To and from 
Santa Chiara and the Public Garden, about 3-10 English miles, 
the fare is ld. In spring and summer the small steamers go on to 
the Lido, a total run of about 4-96 English miles, for 2d. From 
the Riva degli Schiavoni to San Giorgio, Guidecca, Zattere, the 
cotton mills, and the maritime station, ld.; from the Ponte della 
Paglia, with ‘arger steamers, direct to the Lido, 14d.; and from 
Venice, San Michele, Murano, ld. 


AmonG the many unforeseen results that have come 
from the Sherman anti-trust law in the United States is one that 
seems to bear upon the matter of patent monopolies. A corpora- 
tion having obtained possession of about 200 patents relating to 
thrashing machines, permitted manufacturers to use these upon 
payment of royalties. According to the American Machinist, one 















































































































are stored at gunmakers’ premises, generally in the form of safety 
cartridges. ‘lhe manufacture of safety cartridges is carried on at 
twenty-two of these premisesin filling-rooms adapted for the purpose. 
These rooms are inspected frequently, and stringent precautions 
are enforced to prevent accident. Irregularities in connection 
with the manufacture, conveyance, and storage of explosives were 
discovered on twenty-four occasions during the year. 


THE melting point of tantalum is between 2250 deg. Cent. 
and 2300deg. Cent. Its resistance increases with a rise of tempera- 
ture, exactly as in the case of osmium. At ordinary temperatures 
the resistance of a wire 1 metre long and 1 square millimetre in 
section is 0-165 ohm; at the temperature of the incandescent 
lamp it becomes 0-85 ohm. The breaking strength of tantalum, 
when cold, is very great, being 93 kilos. per square millimetre, 
as compared with 70 kilos. to 80 kilos. per square millimetre, in 
the case of good steel, according to Kohlrausch’s figures. But 
when heated it becomes soft like osmium, and after burning for 
200 or 300 hours it is easily broken. The diameter of the filament 
is 0-05mm. to 0-035 mm.; with a diameter of 0-05 mm., a 
25 candle-power lamp for 110 volts requires a filament 650 mm. 
long, weighing 0-022 gramme, so that 1 kilo, of tantalum would 





other modifications and provisions as might be required by the 
CC rporation, 





make 45,000 lamps. 








manufacturer refused to pay, and based his refusal upon the ground 
that the corporation had established a monopoly contrary to the 
law referred to, and the case was taken into Court. The decision 
of the Court was against the claim for royalties. 


Yet another very important waterway project is 
announced. This time it is a question of bringing St. Petersburg 
into direct communication with Irkutsk, the ‘‘ Paris of Siberia,” 
by means of an unbroken waterway. Surveys have already been 
made, and further investigations are now being carried out in 
Siberia. The project, so far as it has gone, seems to consist of 
connecting the basin of the Volga in South-East European Russia 
with the basin of the Obi in Western Siberia, and the latter with 
the basin of the Yenissei in Central Siberia. European Russia 
already possesses an admirable means of communication by water 
in the Marian canal system, and as this system brings the Volga 
into direct communication with the Baltic and the Gulf of Finland, 
it is only a question of linking up the rivers where needed. It is 
said that the only piece of work of this nature to be done would 
be that of cutting a canal 5} miles in length between the Tschusso- 
vaya, a tributary of the Kama, which is the chief affluent of the 
Volga, and the Reshetnaya, a tributary of the Tobol, which is in 
Western Siberia. ; 
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TO CORRESPONDENTS. 


47 «In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


4 All letters intended for insertion in Tan EnciwgEr, or containing 
questions, should be accompanied by the neme and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 


427 ~=6We cannot wndertake to return drawings or manuscript: ; we must, 
therefore, reguest correspondents to keep copies. 


REPLIES. 


J. R. (Nottin bam).—No; Major Pr'ngle is dealing with Salisbury. 
report is expected within a fortnight. 

Suction Gas.—The report will be published in these columns as svon as 
it appears; probably ina week or two. See answer to K. W. below. 
The second set of articles described the producers at Derby. 

R. W.—There are no standard books on the running of gas producers 
and large gas engines. The construction of gas producers is described 
in several books on the gas engine —see Bryan Donkin’s book or 
Professor Robinson's. The best treatise on Jarge gas engines in 
English is a paper on “German Engines,” read before the Iron and 
Steel Institute in July last, by Professor Rneinhardt. The first part of 
it appeared in THe Enorxver of July ‘7th and succeeding iss‘ies. 
Suction gas producers were fully dealt with in our issues of March 31st, 
April 14th and 28th, May 26th, and June 16th, 1905, and 15th, 22nd, 

“oth June, 1906. 
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INQUIRIES. 

PISTON RINGS. 

I should be much obliged if any of your readers could give me 

John self-adjusting 
B. H.S. 


| 


| 

| 

| Sir, 

| the name of the maker and patentee of the “St. 
| piston rings.’ 

| September 25th. 

| ERRATUM. 

In our notice of the Engineering Exhibition at Olympia last week, the 
should have 


address of the Excelsior Engineering Company, Limited, 











| been given as ‘** Bowbridge, Stroud, Glos. 
| 
MEETINGS NEXT WEEK. 
| INsTiITUTE oF MARINE ENGINEER:.—Monday, Octuber Ist, at 8 p.m., at 
58, een road, Stratford, E. Paper, ‘‘The Advantages of a Technical 
| Society,” by the Hon. Secretary. 
Society oF ENGINEERS.—Monday, October Ist, at 7.30 p.m., at the 


Paper, 


| Royal United Service Institution, Whitehall. 
Past 


Recent Practice in Cane Sugar Machinery,” 
President. 


Ordinary meeting. 
by Perry F. Nursey, 
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The Grantham Accident. 


Inquiry into the circumstances of the derailment 
which took place at Grantham on the night of 
Wednesday, the 19th inst., has so far failed to 
explain why it occurred. Colonel Von Donop has 
made the usual inquisition on the spot; but the pro- 
ceedings are private, and so far nothing is publicly 
known of the result, save that he may find it neces- 
sary to re-open the inquiry to obtain further par- 
ticulars. The coroner’s jury completed their 
inquiry on Tuesday at Grantham, and delivered a 
verdict to the effect that “the deceased twelve 
persons had been accidentally killed; that the 
driver and fireman were both competent men to 
| work the train, but the evidence was not conclusive 
'to show whether brakes were applied in sufficient 
| time to stop the train at Grantham Station.” A 
| rider recommends the widening of the curve on the 
| Nottingham branch line, and that the main line 
| points should be set clear as soon as a train has 
| passed. 
| In another page will be found a plan of the 
station, and a statement of all the information that 
can at present be obtained concerning the facts and 
| circumstances. So far it would appear that the 
catastrophe remains unexplained. We can do no 
more here than consider the possibilities of 
the case; in other words, causes that might have 
brought it about. An examination of theories is 
the more desirable because of the wild speculations 
which have been circulated in the daily Press. The 
first with which we shall deal is the assumption 
that the brake pipe between the engine and the 
train had not been coupled up at Peterborough 
when the engines were changed. As the train 
stood in the station the brakes must have been 
hard on, and the new engine could not have 
moved the train an inch until the driver had 
‘blown the brake off” by restoring the vacuum in 
the chambers under the coaches. There is only one 
condition which would nullify the truth of this 
statement. Some criminal might have walked | 
down the six-foot and pulled all the release wires 
under the train and so rendered the brake “ dead.” 
But this is quite out of the question. We find then 











| ¢ 
| t 


that the brakes were in good order when the train 
left Peterborough. The evidence goes to show 
that when the train passed the distant signal at 
irantham it was running very fast. Its speed 
hrough Grantham Station was high. There is 
some small conflict of evidence, but so far as is 
known it seems to be certain that the brakes were 
then hard on. Both guards are positive that there 





was no vacuum in their vans. It must be understood 


that the vacuum keeps the brake off. As soon as 
it is spoiled under the pistons the brakes go on. 
In each guard’s van there is a large valve ; by open- 
ing this the brake is applied. It is purely an 
emergency valve, and is incapable of the fine 
adjustments provided for on the footplate. Both 
guards say that, knowing the train was running too 
fast to stop at Grantham platform, they went to 
open their brake valves. One man was knocked 
down before he could do this, but he seems to have 
seen that the vacuum had already been spoiled. 
The other man is quite clear that the gauge stood at 
zero—that is, atmospheric pressure; consequently 
the brake had already been applied by the driver. 
It is to be noticed, however, that the guard who 
was knocked down took no action until the train had 
already passed through Grantham some 300 yards 
or 80. 


Sensational posters were published by the 
evening papers on Monday to the effect that the 
regulator handle of the engine had been found open, 
and capital was made of this. It was taken for 
granted that, the regulator being open, the action of 
the brakes was neutralised; and on Wednesday a 
daily contemporary went so far as to suggest that 
the regulator might have broken away from the 
stop valve inside the boiler, so that steam could not 
have been shut off. Now about all this it is 
enough to say that whether the engine is under full 
steam or not makes a difference of not morethan afew 
yards in the distance which a train will run after the 
brakes are put on. Many experiments have been 
made to settle this point, and it is almost startling 
to stand on the footplate of a locomotive running 
at, say, 60 miles an hour and witness the prompti- 
tude with which the train is stopped under full steam 
and the reversing lever in the last go-ahead notch. 
But even if this were not the case, the engine, though 
running at full speed with steam on, could easily 
be reversed by the screw gear, now all but universal 
except on old-fashioned engines of the smaller class. 
Two theories are thus disposed of; we come now to 
the only explanation that appears to us to be 
plausible. It is that, running down hill as he did 
from Peterborough to Grantham, the night being 
dark and wet, poor Fleetwood, the driver, lost his 
bearings, got to Grantham before he expected it, 
and at once applied his brakes. But the rails 
were, we believe, greasy, and would not hold well. 
Not unnaturally the driver put the brakes on hard, 
and the wheels immediately picked up, and the coefti- 
cient of friction then fell off to about 60 per cent. or 
less of what it would have been if the wheels had con- 
tinued to revolve. The train pursued its way 
through Grantham, and then ran off the road. So 
far our theory is at least plausible. Now comes 
the true crux. Why was it derailed? For the 
answer to this question we must, we fear, wait 
for Colonel Von Donop’s report. If the brakes 
were put on in the station, the speed of 
the train ought to have been so far reduced 
that the curve would have been traversed in 
safety. In an ordinary service stop a train running 
at 60 miles an hour is brought to a stand in about 
450 to 500 yards. Running down 1 in 200 another 
hundred yards would have to be added. The dis- 
tance from the distant signal to the point where 
derailment of some kind probably took place was, 
as will be seen from our map of the station, about 
660 yards. If the brakes were used under “ emer- 
gency ” conditions, and the wheels did not pick up, 
the service distance would be reduced by at least 200 
yards. The derailment presents some peculiar 
features. It is not at all certain that the engine 
ran off the track. The possibility is that it was 
pushed off. Behind the tender were three six-wheeled 
coaches, which did not weigh more than 14 or 
15 tons each, or not more than, say, 2} tons per 
wheel. It will be seen that the tender was cut out 
of the train in a very curious way and flung down 
the embankment. To interpret the circumstances 
is a far more difficult task than appears at first 
sight. 


And so the matter stands. We believe we 
have put forward the only explanation con- 
sistent with all the facts and circumstances, 
but we do not pretend to know all the facts and 
circumstances ; indeed, that knowledge was only in 
the possession of two men—Fleetwood, the driver, 
and Talbot, who was firing for him. An attempt 
has been made to show that because Talbot was : 
“gentleman apprentice” he was incompetent. It 
is a pity that those who make accusations of this 
kind have not had a little footplate experience to 
compel their silence. Incompetent firemen could 
not discharge the duties of the highly competent 
men who only can keep steam for a modern express 
train. As to the comments which have been made 
on the system of working the Nottingham points, 
it is enough to say that it is necessary, and 





involves but an infinitesimal legitimate risk. Why 
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is it that certain of our daily contemporaries 
seem to be incapable of learning the simplest 
lessons concerning the working of railways ? 


A Proposed New Harbour of Refuge. 


For many years there has existed in the West of 
England a strong feeling that a harbour of refuge 
should be constructed somewhere on the north 
coasts of Devon or Cornwall to afford shelter when 
needed to the vast quantity of shipping passing up 
and down the Bristol Channel. A Select Com- 
mittee, appointed in 1857, recommended inter alia 
the extension of the then existing harbour at St. 
Ives, at a cost of £174,000, and a Royal Commission 
appointed in 1858 advocated a grant of £40,000 
towards the improvement of Padstow Harbour, in 
addition to the expenditure from national funds of 
the large sum of £400,000 on the construction of a 
refuge harbour at St. Ives. 

Notwithstanding these recommendations and 
numerous attempts during the past half-century to 
further the proposals, nothing definite was accom- 
plished until 1904, when, as a result of strong 
representation from West Country members and 
others, the President of the Board of Trade—Mr. 
Gerald Balfour—announced in the House of Com- 
mons, on April 28th, that “if an application came 
from the local authorities, and if it were favourably 
viewed by the Harbour Grants Committee, to whom 
it would be referred, he would press the Treasury 
to forego the contribution, which, under their rules, 
they could require from the local authority.” Sub- 
sequently, on June 8th of the same year, Mr. 
Balfour repeated this offer, and suggested the sub- 
mission by the local authorities interested of a 
report and scheme prepared by an expert engineer | 
to be appointed by them. 

As the result of this promise on the part of the 
Government, a joint committee of the County 
Councils of Devon and Cornwall was appointed to 
instruct an engineer to report on the following 
points :—(1) The grounds on which a harbour of 
refuge is considered nezessary for the coasting and 
fishing industries of Devon and Cornwall. (2) As 
to the site or sites most suitable for the above 
purpose, and the class of shipping that could be 
accommodated ; and (3) as to the estimated cost of 
such works. On the 21st January, 1905, Mr.—now 
Sir William—Matthews was appointed to prepare 
the required report, and in addition certain other 
questions arising out of the facts were referred to 
him for consideration. The following sites for the 
proposed harbour were suggested as the most 
promising:—Lundy, Barnstaple Bay, Porthquin, 
Padstow, Newquay, and St. Ives. 

Sir William Matthews has recently submitted to 
the Joint Committee an exhaustive report, which 
we shall summarise in a future issue. After de- 
scribing the several sites suggested, and dealing at 
length with the coasting and fishing industries, Sir 
William states that he is of opinion that the two 
most favourable sites upon the north coast of Devon 
and Cornwall for the construction of a national 
harbour of refuge are Porthquin Bay and St. Ives 
Bay. The former is more centrally placed than 
St. Ives, but the latter is conveniently situated for 
refuge purposes with regard to the Ivand’s End and 
the enormous traffic of shipping in its vicinity, 
including not only the traffic from the Bristol 
Channel and the Welsh coal ports, but also that to 
and from Liverpool and the Irish-ports. Furthermore, 
the prevalence of wrecks in the neighbourhood 
of St. Ives is an additional argument in favour 
of that locality. On the whole he considers 
St. Ives to be the preferable pasition to adopt, 
both for a national harbour of refuge and for 
the accommodation of fishing and _ coasting 
traffic. It will be noticed that this conclusion is 
generally in accord with the finding of the Royal 
Commission of 1859. The estimated cost of the 


Land’s End, naturally divides itself into two sec- 
tions or bays, separated by the bold promontory of 
Trevose Head. Should vessels he close in shore, or 
embayed during on-shore gales on either side of the 
| Head, their chances of rounding it, should the 
i harbour of refuge happen to be situated on the 
| farther side, would be very remote. Thus the con- 
struction of any one harbour on any part of the 
coast cannot be regarded as affording sufficient 
means of refuge for shipping generally throughout 
the channel, but only for those vessels seeking 
shelter and in the immediate neighbourhood of the 
harbour at the time of need. The reasons that 
have led Sir William to prefer St. Ives above other 
sites are detailed in his report, but it must be 
evident to any one acquainted with the physical 
conditions of the north coasts of Devon and Corn- 
wall, and ihe shipping industry in the Bristol 
Channel, that the benetit secured by the construc- 
tion of a harbour at that port must, to a very large 
extent at any rate, be purely local. For the 
benefit of coasting shipping and the fishing 
industry along the whole coast line, a moderate 
expenditure in improving the harbour accommoda- 
tion at several ports would probably be found 
more generally useful. Among localities in which 
such improvements might be made with useful results 
are St. Ives, Newquay, Padstow, Porthquin, and 
some part of Barnstaple Bay. With regard to the 
estimates Sir William Matthews has prepared, 
these, as he points out, must be regarded as 
approximate only. At first sight they appear to 
be high, but the difficulties of the work have, no 
doubt, been fully appreciated by Sir William, and 
due allowance made for them. On the other hand, 
we imagine that estimates of this sort, prepared by 
an authority of such wide experience and proved 
ability as Sir William, are not likely to be materially 


| exceeded, and that the author has probably erred, 


if at all, on the side of caution. 


St2el Works Consolidation in Germany. 


THE period of comparative calm which has 
prevailed in the matter of amalgamations in the 
iron and steel trade of Germany during the past 
year or two is now being succeeded by a new era 
of concentration, which is of importance both to 
British iron and steel producers and to similar 
works outside the Fatherland. Atthe present time 
at least 90 per cent. of the aggregate production of 
iron and steel in that country is vested in the hands 
of less than forty large works, which are banded 
together in the form of the German Steel Syndicate, 
which has proved of considerable pecuniary benefit 
to its constituents, as is demonstrated by the higher 
dividends which are being declared individually for 
the past financial year. The Steel Syndicate 
has been in existence for slightly over two 
years, and the present agreement will terminate 
at the end of next June, although negotiations 
are proceeding with a view to the prolongation 
of the combination for a period of five or ten years. 
It is partly the experience which has been gained 
during the past two years which has prompted 
the new movement in the direction of consolida- 
tion— experience which has not been gained with- 
out occasioning certain differences. Indeed, discord 
exists more or less in the ranks of nearly all the 
principal trade controlling organisations. In the 
case of the Westphalian Coal Syndicate, which would 
not be able to export a single ton of coal if it 
endeavoured to meet the requirements of the inland 
market, the coalowners are at variance with the 
other proprietors who also have ironworks, because 
the latter class use their own production of coal and 
coke as far as possible, and thus escape the pay- 
ment on their own consumption of the levy made 
by the syndicate to defray its working expenses. 
The Pig Iron Syndicate is in a similar position, as 
those constituents which have steel works work up 
their output of pig iron as far as lies in their power, 
and to this extent the supplies are diverted from 





works Sir William proposes to construct at St. 
Ives is £847,000. As an alternative, he submits a 
more modest proposal embodying the construction 
of a sheltering arm for the formation of a harbour | 
available for use by coasting vessels and fishing | 
craft for refuge purposes in the event of the more | 
extensive scheme for a national harbour not being | 
proceeded with. The estimate for the smaller work | 
he places at £400,000. Sir William estimates the | 
cost of constructing a refuge harbour at Porthquin | 
at approximately £812,000. 

It will be observed that both the sites recom- | 
mended by Sir William Matthews are situated to | 
the west of Hartland Point, and consequently, if | 
either should be ultimately adopted for the con- | 
struction of a harbour, it will be of no benefit to | 
vessels embayed off the North Devon Coast in that | 
part of the Bristol Channel east of Hartland. 
Again, the rocky and dangerous coast, 75 miles in 
extent, lying between Hartland Point and the 


the Dusseldorf Pig Iron Syndicate, and are not liable 
to be charged with the administrative expenses of 
the latter. Then, again, some of those members of 
the Steel Syndicate who rely upon it, apart from 
individual production of semi-finished steel, for 
additional supplies of this material, complain of 
inability to secure delivery of the quantity to which 
they are entitled under the agreement made in 
1904. These are a few of the differences of opinion 
which prevail. 

The fact that the German Steel Syndicate was 
originally constituted for aterm of three years has 
had the effect in the time which has elapsed of 
stimulating the members to undertake large exten- 
sions of works with the object of securing, in the 
event of the renewal of the combination, a larger 
allotment than they already possess, both in 
respect of the first group of products as represented 
hy semi-finished steel, railway material and shapes, 








and of the second group, which comprises bars 
plates and sheets, wire, tubes, castings, forgings 
and other manufactures. But the extension of 
blast furnaces, steel-making plant, rolling mills, and 
other departments occupies a considerable amount 
of time, and will eventually not give to any par. 
ticular works the special advantages which Yesy} 
from amalgamations of works, and which at oneg 
place a combination of two ahead of many of tho 
others individually. Not only so, but where ¢op. 
solidations tend to create a self-contained unit oy 
to enhance the strength of an existing self-contained 
unit, we find that this policy leads to the eleyatioy 
of such works to a plane which will be practically 
unassailable should the Steel Syndicate fail to ho 
renewed on its expiration in the middle of next 
year. It is then this idea of being fully armed 
for the fray, combined with the differences 
which have arisen since the foundation of 
the syndicate, which is largely promoting the fresh 
movement in regard to concentration. The first to 
take action is the well-known Phoenix Mining and 
Ironworks Company, of Ruhrort, which has a share 
capital of £1,750,000, and which has just made 
arrangements to absorb the undertaking of the 
Hoerde Mining and Ironworks Company, whose 
combined share and loan capital totals £1,400,000, 
The immediate effect of this amalgamation will be 
to place the Phonix-Hoerde combination at the 
head of the Steel Syndicate from the point of view 
of allotment tonnage, a position which is now held 
by the German “iron king” as represented by the 
Deutscher Kaiser Gewerkschaft and Thyssen and 
Co. <A second instance relates to the impending 
fusion of the Bismarck Hutte and the Bethlen. 
Falva Hutte, the latter passing over to the former, 
with the consent of Prince Henckel von Donuers- 
marck. It may be expected that these two instances 
will soon be followed by others of a similar 
character, especially as the period before the ex- 
piration of the Steel Syndicate agreement is now 
comparatively short. 

The special point to be observed by British iron 
and steel producers is that the pending amalgama- 
tions, following upon those which took place two 
or three years ago, are bringing into existence 
formidable undertakings which, when the present 
period of unprecedented inland demand is past, and 
irrespective of the question of the prolongation of 
the German Steel Syndicate, will exercise an im- 
portant influerice both in British home and colonial 
markets and in neutral markets from the point of view 
of competition. But the rivalry will be materially 
different from that which has prevailed in the past, 
and which has slackened or been suspended in recent 
months owing to the enormous consumption in the 
inland market of Germany. The competition of the 
near future, especially as a result of the expansion 
in the works in the industrial west of the Father- 
land, will not be concentrated so largely on the 
dumping on our home market of semi-finished 
steel as of finished manufactures. Our steel works 
will then not complain so much of cheap blooms, 
billets, and sheet bars as of cheap bars, shapes, 
plates, and sheets, tubes, rails -for the International 
Rai? Syndicate will, in all probability, vanish next 
year—forgings and other manufactures. A great 
deal will, of course, depend upon the question as to 
whether British works are making preparations to 
meet this rivalry, and whether the supplies of iron 
ore, which the Germans are again endeavouring to 
secure in other countries, will allow of any further 
development, or whether they have nearly reached 
the limit of their capacity. 


Ether Rights. 


WE have only to throw our memories or our 
imaginations far enough back in the history of man 
to find a time when all land was free and common. 
Gradually it was enclosed and rights in it were 
recognised. Then came the turn of the sea. Tora 
longer time still every man’s highway, it was at 
length found that in order to prevent regrettable 
incidents between rival fisher folk, and for other 
more political reasons, regions of the ocean had to 
be circumscribed, and the rights in them vested in 
certain persons or nations. The turn of the air to 
be also delimited is now approaching. In a few 
years every country will resent trespass on its air, 
and interference with—scientifically the straining 
and unstraining of—its wther by other nations. 
A paragraph in the daily papers, so small that it 
may easily have escaped attention, tells us of this 
significant fact. On September 24th the Institute 
of International Law sitting at Ghent discussed the 
regulations to be applied to aéronautics and wireless 
telegraphy, and adopted several articles. It began 
well. It declared, “The air is free,” and instantly, 
like recent imperial Russian manifestos, repenting 
itself of its magnanimity, it began to parcel out the 
ether to the nations. ‘ Each State shall,” it says 
in its third article, “ have liberty, so far as is neces- 
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for its safety, to oppose the passage of Hertzian 
- over its territory and territorial waters, 
whether such waves emanate from State apparatus 
. rivate apparatus placed on land, in a ship, or in 
: balloon.” Who shall say what beginnings of 
history are compressed into that short sentence ? 
if contains not only the intelligent anticipation of 
the time when the engineer, having completed his 
{the land and the water, shall seriously 
turn his attention to the air, but ‘it foresees the 
time when wireless telegraphy, bidding defiance to 
distance and all material objects, must be restrained 
b international agreements, and the air itself will 
be “ leased out like to a tenement or pelting farm,” 
and bound with “ inky blots and rotten parchment 


ponds. 


conquest (6) 





THE GERMAN EXCURSION OF THE AMERICAN 
INSTITUTE OF MINING ENGINEERS. 
No. IL. 


Tur third day of the Diisseldorf visit was devoted to a 
round trip in the “ Bergischen Land,” having Remscheid, 
the cutlery metropolis, as a central point of interest. 
The route from Diisseldorf was by railway to Vohwinkel, 
and thence through Elberfeld to Barmen by the overhead 
electro mono-rail line, which follows the channel of the 
river Wupper, and was fully described in our columns on 
the occasion of the visit of the Iron and Steel Institute 
in 1902. Comparing our recollections, we are inclined to 
think that the trains run more steadily than they did, 
and that, if possible, the river is dirtier than it was; but 
there is a prospect of this being altered in the near future 
by the development of a new joint sewage system for the 
two towns of Elberfeld and Barmen, which are now nearly 
continuous along the eight miles of river, with a popula. 
tion of 363,000. At Barmen a change was made to the 
Barmen Hill line system of electric railways covering the 
high plateau country between Barmen and Mungsten, by 
aroute almost as sinuous as that of the river Wupper 
between these points. The connecting link in the town is 
a ladder rack and pinion line, with maximum gradients 
of 1 in 5°4,and averaging 1 in 10 for about a mile, ending 
at the Tollethurm, a favourite excursion resort in the oak 
woods covering the hillsides. Here a change was made 
to the interurban line leading to Remscheid, where the 
works of the Lindenberg Electric Steel Company were 
visited, and the new process of electrical steel smelting 
was seen in operation, the details being fully explained by 
Messrs. Lindenberg, Dr. Rathenau, and Professor Eichoff, 
the recently-appointed coadjutor to Dr. Wedding at 
Charlottenburg, representing the company, and Dr. 
Heroult, the inventor of the process. The method con- 
sists in melting steel or malleable scrap of any kind, 
without any addition of cast iron, in a Wellman tilting 
furnace of about twenty tons capacity, and subjecting the 
melted metal in charges of about two tons to a refining 
and finishing treatment in an electric furnace. This is 
of the well-known Heroult tilting form, as used in 
aluminium making, with two large square holes in the 
roof for the passage of the electrodes, a working door at 
the side, and a spout for pouring the finished charge. 
The working bed is made of dolomite and the roof 
of Dinas brickwork, which requires to be renewed after 
working fifty charges. In the first stage of the refining, 
constituents of the metal other than iron are removed by 
oxidation and fluxing with oxide of iron and lime, the 
latter in the form of limestone, to which 25 per cent. of 
sand is added to form a fusible slag. The purified metal, 
which is in the condition of a highly over-blown converter 
charge, is then subjected to the action of carbon, which 
entirely reduces ferrous oxide, so that the final slag is 
perfectly white. After a short final heating, recalling the 
“killing” stage of crucible steel melting, the charge is 
poured into the ladle and teemed into ingots in the 
ordinary way. The refining is completed in two hours. 
From 350 to 500 horse-power is required to supply the 
necessary electric energy. When making special steels 
the alloy metals are added after the reducing stage, the 
available heat being sufficient to ensure perfect fluidity 
even with the most refractory additions. To prevent 
piping, instead of the ordinary fire-clay neck, a short, 
thick tube of steel, about one-fourth of the diameter of 
the ingot, is placed on the top of the metal in the mould 
as soon as it begins to set, this is packed round with sand 
at the bottom to form a tight joint. The tube is then 
filled with liquid steel from the ladle in the usual way. 
The method is said to be applicable to the production of 
steel of any kind of high quality and composition, from 
perfectly pure iron to special alloy steels with 28 per 
cent. of tungsten and 7 per cent. of chromium, the quality 
of the scrap being immaterial, Swedish or other high-class 
material being entirely discarded. An inspection of ingot 
and other fractures— among which a perfectly pure iron 
showing a large columnar structure with crystalline plates 
nearly jin, wide excited considerable attention—in the 
sample room then followed, and a. luncheon in the works 
office terminated a most interesting and agreeable visit. 

From Remscheid the party then proceeded by tramcar 
to the storage reservoir of the Remscheid water supply in 
the Eschbach Valley, about four miles south-east of the 
town. This is formed by a dam in masonry across the 
valley 525ft. long on a curve of 410ft. radius, 85ft. high, 
and tapered in thickness from 49ft. at the bottom to 13ft. 
at the crown, which encloses a basin with a water surface 
of 38 acres when filled, with a corresponding capacity of 
one million cubic metres (220 million gallons), or nearly 
one-third of the annual rainfall on the gathering ground. 

€ wall, built of hard schist of Devonian age (Lenne- 
schiefer), set in trass cement mortar from the volcanic dis- 
trict of the Eifel, has a total volume of 17,500 cubic 
metres; the proportion of stone to mortar is 65 : 35. 





* No I. appeared September 21st. 





The distribution of the water is effected by two lines of 
pipes leading to the pumping station and filter beds about 
three-quarters of a mile pv the valley. One of these, 
fed from the bottom of the valve tower, takes the town 
water supply, while the other, drawing water from the 
surface by means of a floating funnel and telescopic joint, 
delivers the compensation water after utilising the hy- 
draulic head for pumping. This is done by two turbines 
of 44 and 115 horse-power respectively, giving high and 
low-level services, with lifts of 380ft. and 340ft. above the 
pump wells at distances of 3 and 2} miles respectively. 
The compensation water averaging 6000 cubic metres, 
1,820,000 gallons daily, serves twenty-one small forges and 
other water-driven works below the pumping station. As 
the available head at the turbines varies between 60ft. 
and 83ft., according to the level of the water in the basin, 
an auxiliary steam pumping engine is provided for dry- 
weather periods. These works, constructed by the late 
Professor Dr. Intze, of Aachen, in 1889-91, have since 
been followed by many others in the neighbouring valleys, 
both for water supply and power, to the different hill 
towns of the district. An extension of the Remscheid 
works, including a reservoir in the Neye Valley, near 
Wipperfuth, of six times the capacity of the present one, 
and connected with it by an adit about eight miles long, 
is now under construction. A much larger scheme, the 
Urft power works, on the north flank of the Eifel, with 
an impounding dam 190ft. high, giving 4800 horse-power, 
besides protecting the lower ground from flood damage, 
is well advanced, but, unfortunately, the talented author 
did not live to see it completed. 

In addition to its main purpose, the reservoir has pro- 
vided the population of Remscheid with a favourite 
pleasure resort, having a large hotel to add to its attrac- 
tions. Here dinner was provided, after which the party 
returned to Diisseldorf by way of the Mungsten Bridge 
and Solingen. The lake was not, however, seen at its 
best, as, owing to the dry weather, the basin was about 
half empty, leaving a broad strip of gravel beach all round 
the shrunken water surface. 

The last day of the Diisseldorf visit, August 17th, was 
devoted to an excursion on the Rhine, including a railway 
journey to Coblenz, an inspection of the world-famous 
cellars of Messrs. Deinhard and Co., and a river trip up 
stream as far as Boppard, and then down to Cologne, 
which was reached in the early evening hours. This, 
however, being entirely a pleasure trip, requires no further 
notice here. It may, however, be stated that a very full 
account of the proceedings has appeared in the first Sep- 
tember number of our contemporary Stal! wnd Hisen, to 
which reference may be made to supplement deficiencies 
in the present account. 

Although the party, as a whole, dispersed at the 
end of the Diisseldorf visit, two smaller parties, 
numbering twenty-six and fifteen respectively, accepted 
invitations to visit Hanover and Luxemburg. The 
latter, under the guidance of Mr. Otto Petersen, after 
a Sunday rest at Luxemburg, visited the Differdingen 
works of the German Luxemburg Mining and Smelting 
Company on August 21st, when they were received by the 
general manager, Mr. Max Meir, and the members of the 
staff. These works are sufficiently well known not to call 
for a detailed description other than that of points of 
novelty. Among these is a new long-distance wire rope- 
way for conveying the ore from the mines at Ottingen to 
the works now nearly completed, the rolling mill for 
making broad-flanged joists on Grey’s system, an importa- 
tion from America, which, although it has not found 
favour in its native country, has here been very success- 
fully developed, and the great development of gas motors. 
The application of this source of power was commenced 
in 1898 with the erection of a central station, which now, 
to use the words of Herr Meier, is relegated to the category 
of industrial ruins, while its successor, still in process of 
development, but nearing completion, contains four gas- 
driven blowing engines of 1500 horse-power each, to be 
supplemented by three more of the same size, and four 
others of 2000 horse-power each, driving dynamos for 
supplying the whole of the electric energy required in the 
work. When fully equipped the station will be among 
the largest of its class in the world, with a gross produc- 
tion of 19,500 horse-pewer. According to Herr Meier, 
the large gas engines at present may, in point of excellence, 
be considered equal to the highest class of steam engines, 
even as regards regularity and safety in working, in which 
respect the earlier efforts were notably deficient. 

The party visiting Hanover in charge of Dr. Weiskopf 
proceeded there on August 19th, and after a banquet 
on Sunday afternoon given by the reception committee, 
which included representatives of the provincial and 
municipal authorities, the heads of the local engineering 
and chemical societies, and the United States Consul, 
Mr. Jay White, went on August 21st to the Peine-Ilsede 
works. This very flourishing establishment, whose 
prosperity dates from the introduction of the Thomas and 
Gilchrist process, has been developed from a blast furnace 
plant at Gross Ilsede, about five miles from Peine on the 
main Hanover-Berlin line, where the steel works have 
been erected. The ore, derived from a stratified deposit 
of Senonian—Upper Greensand—age at Gross Bulteu, 
about two miles from the furnaces, is a caleareous con- 
glomerate filled with nodules or pebbles of manganifer- 
ous brown iron ore, and fragments of ammonites and 
other fossils, mostly phosphatised, which is supposed 
to be derived from the waste and reconstruction of 
an older deposit of liassic age. The bed varies in 
thickness between 35ft. and 90ft., and has been proved by 
surface workings and borings for about ten miles along 
the strike, with a breadth across the basin of 2} miles. 
Along the workings, which are mainly in open cast, the 
bed dips about 8 deg. below the chalk and other overlying 
strata, so that the depth being now beyond stripping 
range, in many points, deep pillar and stall workings have 
been begun, but these as yet only supply about 5 per cent. 
of the output, the rest being derived from the open work- 
ings. As a whole, the yield of iron is about 35 per cent., 
the ore being sufficiently calcareous to carry a consider- 








able proportion of siliceous brown ore from the northern 
flank of the Harz, and the mill furnace cinder from the 
steel works as fluxing additions. The make of each of 
the four blast furnaces is from 210 to 250 tons daily of 
white iron, almost entirely free from silicon, with about 
2 per cent of manganese and 2°7 per cent. of phosphorus. 
A peculiarity in the furnaces is the position of the tuyeres, 
which are laid at a slight upward slope in order to raise 
the place of most active combustion, and so protect the 
hearth from the corrosive action of the metal. The ccke 
used is mostly brought from Westphalia, only a portion of 
the supply being made on the spot in a battery of Coppée 
ovens, but these will be supplemented by a new set of 
Bauer by-product ovens now nearly completed. A large 
proportion of the blast furnace gas is utilised for provid- 
ing power for the steel works by means of gas engines 
driving alternators, producing current at 10,000 volts, 
which is transmitted to the extent of 2000-3000 horse- 
power by bare copper wire conductors along the branch 
railway connecting the two establishments. The blast 
furnace slag, about equal in weight to the metal produced 
is partly granulated, but to a large extent cast into small 
conical blocks, which are reduced by rock breakers and 
circular riddles to various sizes for railway ballast and 
road metal, no portion being tipped to waste. The blast 
furnace metal, cast in chills to flat plates, is broken and 
sent by railway to the steel works at Peine, where it is re- 
melted in cupolas and blown in converters having a 
capacity of 18 tons of metal with an addition of 16 per 
cent. of lime. The blow is controlled by the spectro- 
scope, an afterblow of four minutes being given after the 
disappearance of the manganese lines in the flame. The 
slag is then poured off into rectangular tub wagons ho’ 1- 
ing five tons, an addition of about 10 per cent. of sand 
being made to the liquid slag as it flows from the con- 
verter. This neutralises free lime in the slag, and forms 
a compound that is more readily decomposed by weak 
organic acids than the quadribasic lime phosphate alone, 
and raises its citrate solubility from 70 to 95 per cent. 

The blocks of slag, containing about 17 per cent. of 
soluble phosphoric acid, are tipped on to inclined iron- 
plated cooling banks, roughly broken, loaded into tubs 
running on an electric mono-railway, and carried to the 
feeding hoppers of the rock breakers. These discharge 
into bucket conveyers connected with the storage hoppers 
of the Krupp ball mills, which grind the broken stuff to 
an impalpable powder. The ground material passes into 
a weighing machine with spouts, delivering into the sacks 
holding 2 cwt., which are filled to the exact weight 
automatically, the only hand labour required being for 
the removal of the full sacks and the supply of empty ones. 
There are sixteen grinding mills, turning out about 
350 tons daily. All the machinery in the mill is closely 
covered and connected with powerful exhaust arrange- 
ments which keep it practically free from dust. Unlike 
the Rhineland works, where the slag mills are usually let 
to contractors, the Ilsede Company works its own phos- 
phate slag business. 

The converter metal, which is mostly of low or medium 
hardness, is deoxidised with 80 per cent. ferro-manganese 
and cast into ingots of all sizes between 2 ewt. and 56 cwt., 
bottom filling being adopted in all cases. At the bottom 
of the rectangular casting pit is placed a cast iron plate with 
a series of parallel furrows of square section for the fire-clay 
feeding pipes, which are perforated at regular intervals 
corresponding in position with similar holes in a cast iron 
covering plate forming the bottom of the moulds. Upon 
this plate the moulds—which may vary in number, 
according to the weight of the ingots, from six or eight to 
thirty-six—are arranged in order about a central feeding 
pipe. When the cast is finished and the metal slightly 
set, the bottom plate is moved a short distance sideways 
by a hydraulic pusher, which shears off the feeding 
runners at the bottom, leaving the ingots free, which are 
then stripped and lifted by a crane and charged into long 
inclined heating furnaces, where they are brought up to 
the proper temperature for rolling with an expenditure of 
3 per cent. of their weight in coal. The largest ingots go 
to a three-high mill with four stands of rolls driven by a 
3500 horse-power steam engine, but for the smaller sizes 
two electric-driven mills are used. The current, coming 
from Ilsede at 10,000 volts, is changed to 500-volt con- 
tinuous current by Siemens-Schuckert motor transformers. 
Two of these, 1400 horse-power each, are in use at 
present, but a duplicate pair is nearly completed. 

The smaller mill, taking 4in., 5in., and 6in. ingots, is 
driven by a compound-wound continuous-current motor 
developing 330 horse-power when making 164 to 215 
revolutions, capable of carrying 50 per cent. overload for 
three minutes and 100 per cent. for short spurts. Making 
small bars with an average elongation of fifty times the 
length of the ingot, the average power consumed is 
55 kilowatt-hours per ton of finished bars. The larger 
mill, taking 8in. ingots for conversion to large flats, 
square and round bars, mine rails and the smaller sizes 
of joists and channel bars up to 28]b. to 301b. to the yard, 
has a 750 horse-power motor of the same kind as the 
smaller one running at 72 to 112 revolutions. The out- 
put varies with the section between six and eight tons per 
hour, the work per ton between 41 and 56 kilowatt-hours, 
and the effective work between 433 and 547 horse-power. 
The smaller mill has been running night and day con- 
tinuously during the week for about eighteen months 
with great regularity. It does not seem certain, however, 
that for the heaviest work, where the mills cannot be 
run continuously at a high speed, that steam driving can 
be entirely abandoned. 

A notable feature of the Peine works is the stockyard, 
extending for about half a mile along the railway, where 
a large assortment of sections of all kinds is stored ready 
for immediate delivery. The output of the works is 
about 1000 tons daily, mostly basic Bessemer, but some 
open-hearth steel is also made in three 30-ton Siemens 
furnaces from the works scrap, and a certain amount of 
purchased material with an initial bath of pure mangani- 
ferous pig iron, the Ilsede high phosphorus metal being 
unsuited for open-hearth furnace use. 
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Before leaving the steel works, the workmen's dining- 
room and canteen, and the baths and hospital, were 
inspected, the arrangement of the latter being extremely 
complete, with everything in readiness for meeting acci- 
dents of all kinds. Especial care is taken with the 
oxygen-administering apparatus, which has been found 
to be extremely useful in gas-poisoning cases. 

After the usual hospitable entertainment at the Works 


Casino at Ilsede the party returned to Hanover, where, | 


in the evening, at a special joint session of the local 
scientific and technical societies, Dr. Graessner, the 
general manager of the German Potash Syndicate, gave 
« lecture on the German potash industry by way of 
introduction to the visit paid on the following day to the 
Ronneberg Potash Works, which have Leen lately esta- 
blished for the manufacture of potash salts from a new 
deep-seated deposit at Ronneberg, about six miles south- 
east of Hanover. The visitors were received at the mine by 
Mr. Meyerstein, the president of the company, who 
gave an account, illustrated by the working plans and 
sections, of the nature of the deposit and the difficulties 
encountered in sinking the shaft, which was shortly as 
follows :—The sinking was commenced in April, 1898, by 
hand, with a diameter of 7} m., secured temporarily 
by channel iron rings, permanently by a 20in. brick 
lining with an inside diameter of 6} m. At 19 m. 
an iron sinking cylinder was inserted, but this got off the 
vertical in sinking, and had to be lifted by hydraulic 
presses and put straight, after which it went down regu- 
larly. Gypsum was struck at 22 _m., and the sinking 
continued in that rock down to 32 m. until February 20th, 
1899, when a feeder of water was cut, yielding 4400 
gallons per minute, and it was decided to continue the 
work by the Poetsch freezing process. The preparation 
for this, including thirty-four bore-holes on a circle of 9m. 
in diameter between 125 m. and 132 m. deep, required 
more than a year’s time, and the freezing operations only 
began in January, 1901, and the sinking in April of the 
same year. This went on successfully, and cast iron 
tubbings 2in. thick and 5}m. inside diameter were built 
in from seatings at 69 m. and 105 m. depth, until April 
29th, 1902, when it was stopped by water breaking in at 
124m. The freezing process. was then abandoned in 
favour of the Keid Chaudron method of boring, which 
was began on the 2nd September, 1902; the unsecured 
length below the tubbing was filled up with gravel, and 
temporary iron lining tubes were inserted. At 139 m. the 


the surface arrangements, which are of a very complete 
character. The winding engine, of 1000 horse-power, 
draws a gross load of 11°4 tons and net load of 8 tons 
at 49ft. per second, automatic cut-off and recording 
arrangements being provided to prevent running at a 
higher speed. The mill machinery, as well as the venti- 
| lating fan and underground pumping and other engines, 
are all worked by electricity from a central station con- 
taining two 500 and one 150 horse-power engines driving 
| dynamos producing continuous current at 500 volts for 
| useat the surface. A part of it is raised by transformers 
to 2000 volts for transmission to the underground 
machinery, some of which is at a considerable distance. 
The pumping engine is about 1} miles away. A Capell 
fan circulating 120,000 cubic feet of air at 2}in. water 
gauge is provided for the ventilation of the mine, which is 





boring passed from the gypsum into rock salt, and in | 
July, 1904, the tubbing column, 5:1 m. inside diameter, | 
was lowered; the bottom of the moss box is at 183°4 m. | 


and the top of the column at 82} m. The cementing of 
the back of the tubbing was done partly in magnesia 
cement, partly in 2°1 cement concrete, and partly in 
Stern's cement. Six weeks were allowed for the cement 
to set, during which period the freezing arrangements were 


dismantled and the lining tubes of the bore-holes drawn. | 


Iee was found adhering to one of these fifteen months 
after the stoppage of the freezing machines. Sinking by 
hand was resumed in June, 1904, a fresh length of cast 
iron tubbing 4° 1m. inside diameter was started at 209°7 m., 
and below that it was widened to 5 m. with a 16in. lining 
in brickwork. Sinking and walling from a suspended plat- 
form went on simultaneously, and a maximum of 70 m.of 
finished shaft was attained in one month. Potash sait 
beds were met with at 193, 306, 320, 480, and 530 metres 
depth, the maximum potash contents being 72 per cent. 
Working levels have been driven at 490 and 560 metres, 
and the extraction of minerals began in December, 1905. 


Unlike the Stassfurt salts, which include a large number | 


of potash and magnesia salts, many being strongly 
coloured, the Ronneberg mineral is almost entirely Sylvine 
—potassium chloride—which occurs in irregular bands, 
some of considerable thickness, up to 60ft. in the rock salt, 
which is of unknown thickness, in addition to the 1400ft. 
already penetrated. The two minerals being both colour- 
less. the quality of the product can only be determined 


THE GRANTHAM ACCIDENT. 


lor some weeks there have been appearing in the Pages 
of Tur ENGrINeER letters from correspondents op - 
subject of “Unexplained Railway Accidents.” [9 the 
list of unexplained accidents must now, apparently he 
added the most serious of all, that at Grantham oy the 
night of the 19th inst., when twelve lives were lost Owing 
to the derailment of the 8.45 p.m. Great Norther) Seotel, 
express from King’s Cross. ' 
Such a disaster, coming so soon after that at Salisbury 
naturally creates an unfavourable impression on the 
mind of the public here and abroad that our railways pod 
losing the high standard so long enjoyed for comparative 
immunity from aceident. Our record is certainly getting 
5 
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extremely Lot, the temperature in the bottom workings 
being about 90 deg. Fah. 

It is expected that this mine will become one of the 
most important producers of potash salts owing to the 
| richness of the mineral, which is considerably higher than 
that of the mines in the Stassfurt district. 

The final day of the Hanover excursion was spent in 
the Lower Harz, in the neighbourhood of Goslar and 
| Oker, and included visits to the Rammelsberg mine and 
| Oker smelting works. This was a long day’s work from 
| 6 a.m. till nearly midnight, and formed a fitting wind-up 
to a round of most interesting and instructive visits. 
|The arrangements were in all cases admirably planned 
and most completely carried out, and the excursion will 


tarnished. Last year there were 39 people killed by 
accidents to trains which, if the years 1889 and 1579 are 
excluded—when 80 out of a total of 88 were killed in the 
Armagh disaster, and 73 out of a total of 75 were drowned 
by the failure of the Tay Bridge—is the worst year since 
1874. the year of the Thorpe and Shipston catastrophes, 
But this year is already worse than last. In a derailment 
and subsequent collision on the Caledonian one life was lost, 
another was lost on the same line by a derailment; and 
28 persons were killed at Salisbury, so that the total for 
the present year has already reached 42. It is perhaps, 
however, some consolation to know that the number of 
persons that met with casualties by accidents to trains 
has grown less year by year, and no doubt this applies to 


> 
Ps 
) 
> 


Wall destroyed 
. [from here 


/ 
/j 
Wall To Nottingha:n 











ar 





Distant for down line 
to York at danger 
Yard Signal 





To York _ 





‘Home Signal Down Main fo Nottingham (at danger) 








awn Main to York (at denger) — 








80x 


~ Signal Box 
ee yy ee S——— = 


Ht 
4 





190 YOTOE — 3460 oe sre nns canes 310 YErGe 00m = : 


THe ENGINEER” 


by very close and continued assays of the mineral for 
each working place. At present the greater part of the 
output is sent away as mixed salt, with variable propor- 


tions of potassium chloride, as required, which is obtained | 
by grinding and mixing the different classes of minerals. | 


The grinding is done in conical mills, having a total 
capacity of 120 tons per hour, and the finished mixture is 
delivered by serew creepers to the loading arrangement, 


a tube mounted on a radial arm with a short delivering | 


screw, with a special electric motor, which deposits the 
salt in heaps on the floor of the covered railway wagons 
at the rate of one ton a minute. A small crystallising 
plant temporarily at work produces about 20 tons of 
potassium chloride daily ; but this in the permanent works 
will be increased to 100 tons. 

A few of the more adventurous American visitors went 
underground to examine the character of the deposit; but 
the larger number were content with an examination of 


Fig. 1—-GRANTHAM STATION 


| long be remembered by those who were fortunate enough 
| to take part in it. 








| IN @ paper on tramway car brakes recently read by 
| Mr. Henry Mozley, general manager of the Burnley Corporation 
| tramways, the author submits the following conclusions resulting 
| from actual experience :—(1) Bogie cars are easier to control on 
steep inclines than four-wheel cars, whatever the character of the 
| brakes. (2) Magnetic brakes, particularly those which affect the 
| wheel brakes, are unsuitable for tramways, either for service or 
| safety purposes. That they can only be considered as auxiliary to 
| the rheostatic brake, and not as independent track brakes. That 
they are highly destructive to the motors, They are treacherous 
and uncertain in their action. (3) The only formsof brakes which 
will safely control a car on gradients greater than 1 in 14 or 15 
are: (a) hand brake with adequate leverage actuating cast iron 
| blocks on the wheels ; (J) mechanical track brake with adequate 
| leverage provided with cast iron slippers; (c) rheostatic brake for 
| emergencies only, 
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the present year also. If fhe numberof derailments and co'- 
lisions may be taken as a criterion of the safety of British 
railways, then it will be a satisfaction to know that the 
record for last year, when the average number of collisions 
and derailments is balanced against the number of miles 
run, has only once been bettered during the last ten years. 
It should be put upon record, too, that the (Great 
Northern Company, to whom we extend our deepest 
sympathy, as well as to the sufferers in and by this 
regretable disaster, bear a very good record in this and 
other respects. Out of over 22 million miles run last 
year it had only six collisions and derailments, and 
takes the second-best place. for this amongst the leading 
companies. Its previous fatal train accidents oceurred 
over ten years ago—that at St. Neots through a broken 
rail, and that at Little Bytham through excessive speed 
| over a newly-repaired road, the flagman having been 
| prematurely withdrawn. 
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The train to which the present accident occurred was the 
mn. express from King’s Cross tothe North. Whilst 


rhe generally as a Scotch express, it is not on the 
ae high level as to speed and equipment as the other 


trains, like the 8.15 and 11.30. It is really the 
Great Northern mail, and carries a postal sorting van to 
Newcastle. It has also a sleeping car, which serves not 
only those passengers from London who desire to travel 
by it, 
do not call. 


night 


On the night of the 19th there were two 


leeping cars, but the second was being worked north | I : 
” | through at a high rate of speed, and, following the course 
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Fig. 2—POSSIBLE SITE OF DERAILMENT 


empty to provide accommodation for tourists returning | 


outh. 

— Peterborough engines were changed, and No. 276 
was attached. This is one of the 4-4-2 class. It was 
in charge of driver Fleetwood and fireman Talbot. At the 
coroner's inquest, held on the 25th instant, it was shown 
that engine No. 276 arrived from the North earlier in the 
evening, turned and took in water, and, as the engine 
crew were limited for time, assistance was given them 
in getting the coal forward on the tender. The men 
were both apparently in good and fit condition, and the 
only comment made by the driver was that he lost 
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but those from stations at which the faster trains | 


| of the train. 







is Grantham North Box, and worked therefrom are the 
junction home signals seen at the north end of the up 
platform in Fig. 1, and the corresponding distant signal 
under the home signal at the Yard Box. The North 
Box home signal was at danger, also the distant, 
but all the signals south thereof and applicable to 
the train were at “clear.” As the train was due 
to stop at Grantham there was nothing irregular in 
that. For some reason that will probably never be 
known, as both the driver and fireman were killed, 
the train did not pull up in the station but ran right 


indicated by the thick line in Fig. 1, was turned on to the 
Nottingham line. The train apparently took the curve 
all right, but when it reached the spot marked by a cross 
in Fig. 2, where the direction of the curve is reversed, the 
impetus would not allow it to follow the rails, so that the 
engine was derailed, fell over on its left side, and striking 
the wall, was carried about 100 yards past the end of the 
wall. 

The diagram in Fig. 3 gives an idea as to what became 
The engine was on its left side, with its 
smoke box dented in and the chimney and cab swept 
away. The tender went away to the left and down the 
bank. What became of the first van is not clear, but the 
postal van and the first of the eight-wheel vans followed 
the engine, came into collision with it, and were destroyed. 
The next three vehicles evidently jumped over the engine 
and went down the bank. The third-class coach and the 
composite were destroyed, and the van less so. It was 
in this that the leading guard rode, ana from which he 
escaped through a window. The sleeping cars were 
destroyed. The first of the three twelve-wheel composite 
carriages came to rest fairly upright against the engine, 
and was destroyed by fire from the engine. The last 
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Fig 3—POSITION OF WRECK 


eight minutes in running the previous night, for which he 
was not going to stand the blame. This loss of time, it 
was stated at the inquest, was due to the tubes leaking. 
Proof was given at the Board of Trade inquiry that the 
continuous brake was properly coupled and in good 
order, but the coroner did not think this was material for 
the inquest. A suggestion has been made by some of the 
daily Press that the brake was not coupled up at Peter- 
borough. It is only necessary to remark that had that 
been the case the brakes that were automatically applied 
tothe vehicles of the train when the first engine was 
taken off could not have been released, and so the train 
could not have started from Peterborough. @R@°o | abe 

The train was due to leave Peterborough at 10.20, and 
to arrive at Grantham at 11, so that 40 minutes are allowed 
for the run of 29 miles. For no non-stopping train is 
more time given than this, whilst some others have only 
35 and 38 minutes. The train was practically on time, 
and the load was not excessive. The train was made up 
as follows :—Engine, tender, 6-wheel van, 6-wheel postal 
van, two 8-wheel vans, 6-wheel third class, 6-wheel com- 
posite, two 12-wheel sleeping cars, three 12-wheel com- 
posites, and one 6-wheel brake—a total of twelve 
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vehicles and 106 wheels, with a brake application to 
76 wheels. Five and a-half miles south of Grantham is 
a tunnel which forms a good landmark. Two miles 
further is Great Ponton Station. South of Grantham 
Station there are three signal-boxes—Saltersford, Grant- 
ham South, and Grantham Yard Box. The latter is at 
the south end of the up platform of the station, and the 
others are about half a mile apart. The gradient is 1 in 
200 and falls towards Grantham. A former fireman of 
Fleetwood’s in his evidence before the coroner said 
that it was Fleetwood’s practice to check his tr in 
soon after leaving the tunnel, to shut off steam 
altogether at Saltersford distant signal, then put on the 
brakes steadily, and afterwards continue to apply them. 
This man said further that Fleetwood did this invariably, 
Whether he was going to stop at Grantham or not. In 
this Fleetwood was only working to rule, as it is one of 
the standard regulations to test the continuous brake 
efore reaching any point at which a stop has to be 
made, also before entering terminal stations, under which 
heading Grantham is placed. 

The signal-box at the other end of Grantham Station 


three vehicles were practically on the rails. Some of the 
vehicles, and the damaged wall, are seen in the engrav- 
ing on page 820. 

Leaving for a moment the consideration of the original 
cause of the disaster—the train not stopping in the 
station—we come to the contributory causes :—(a) The 
position of the facing points which turned the train on 
to the Nottingham line, instead of allowing it to continue 
on the main, and straight, line; and (6) the formation of 
the facing connection, which contributed, if it did not 


the position of the points. If the diagram of the line shown 
in Fig. 4 be referred to it wiil be seenthatin line with the 
facing points A in the down main there are in the up main 
trailing points B for the line from Nottingham. It is one 
of the standard rules of signalling and inter-locking that 
the levers working these two sets of points should 
be so inter-locked that before points LB are pulled 


and the “road is set”—to use a railway phrase— for 
a train to come from Nottingham, the points A 
in the down line must be made to lie for the 


Nottingham direction, so that if a down train overran 
its signals it would be turned on to the Nottingham line, 
and not cut through the train from Nottingham. This is 
an ever-present safeguard, and must not be removed. It 
also facilitates traffic, as, if the points A in the down line 
must be set for the York line when a train is approaching, 
all traffic from Nottingham is held up, and vice versd, 
when a train is approaching from Nottingham, the 
points B must be set for Nottingham,so that all 
trains from London will be kept back. Further, 
there is an overrun of 120 yards between the home 
signal and the facing points which ordinarily should be 
sufficient. The interlocking, in our opinion, is therefore 
correct, and as the schedule of working called for a stop 
of five mmutes in the station, the signalman was, again 
in our opinion, justified in leaving the facing points set 
for the Nottingham line—in which position they had just 
previously been placed in order to allow the trailing points 


| to be set for a train from Nottingham—-so that he could 


deal with any other trains coming from Nottingham. 

As to the curve, it must be admitted that it is not lai 
out for fast running. There is a speed limit of 15 miles 
ordered, but the question arises as to the necessity for 
improvement. It is really an emergency crossing, as 
there are no regular passenger trains that run through 
without calling at Grantham. As will be seen from the 
diagram in Fig. 1, the position of the connection is tied 
down by other connections, the disturbance of any of 
which will call for considerable inconvenient alteration. 

In our editorial columns we have dealt with the possible 
cause of the driver not stopping at Grantham. It need 
only be said here that whilst driver Fleetwood had lost 
some time this year through illness, yet his complaint 
—sciatica—was not of a nature to incapacitate him 
bodily, and not at all mentally, and excellent testimony 
was borne by his superiors as to his character. Talbot, 
his fireman, had been a premium apprentice, and much 
has been made of this; but we are thankful that the 
coroner cut short any attempt on the part of the 
trades union representatives to deal with this at the 
inquest. It is therefore a relief to hear that Talbot had 
“gone through the mill,” and, in the opinion of the 
district locomotive superintendent, had exceptional 
experience, and one of his former drivers said he 
was very clever with his shovel and in everything he had 
to do. 

There is one other point that must be referred to, and 
that is an outbreak of fire that subsequently occurred. 
The live fire from the engine had something to do with 
this, as it certainly destroyed the postal vehicle and 
second van, whilst the twelve-wheel coach that also lay up 
against the engine and was burnt was lighted by electii- 
city. We feel sure that Colonel von Donop, who has con- 
ducted the inquiry for the Board of Trade, will look into 
this matter, as he had the case before him of a vehicle cn 
fire after the Witham derailment, and he also referred to 
the subject of gas-lighted coaches in his report on the 
derailment in Catesby tunnel. 


























CANTILEVER CRANE 


actually lead, to the derailment. The coroner’s jury 
added a rider as to these matters to their verdict of acci- 
dental death, which was to the effect that it would be 
safer if a wider curve were made at the Nottingham 
branch line, and if the points on the main line at the 
junction in question were set clear as soon as a train had 
passed. 


Let us consider these two suggestions. First, then, as to | page 330. The crane consists of a portal, crossing two sets of 


PORTABLE TURNTABLE CANTILEVER CRANE. 





AN interesting type of a portable and turntable cantilever 
crane which was some short time ago built by Messrs. 
Bechem and Keetman—Duisburger Maschinenbau-Aktien- 
gesellschaft—of Duisburg, Germany, for Messrs. Markham 
and Company, of Chesterfield, is illustrated herewith and on 
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rails of the standard gauge, and a goliath crane with an arm 
stretching out at both sides. This crane is rotatable on the 
portal around a pinion let into the middle. The track for the 
crab, attached to the arm, runs from one end of the latter to 
the other. The cross section drawing on page 330 shows the 
clearance available for the crab and the load between the 
end supports of the goliath crane. Only loads of unusually 
awkward dimensions cannot be conveyed by the shortest 
way, between the supports, from one side to the other, and 
in these cases the revolving motion of the crane has to be 
requisitioned. The turning of the crane illustrated herewith 
was limited so as to avoid the rails of the Midland Railway 
Company, over whose ground the long arm passes at one part 
of its track. The four corner supports of the strong sub- 
structure of the portal rest on sixteen wheels running on 
four rails. Every fourth wheel is seated in a wrought iron 
bogie, connected with the leg of the portal by means of an 
equalising lever, and by this means it is assured that the 
wheels will be equally loaded, even if the track on the em- 
bankment becomes uneven. 

All the wheels of two of the four bogies are power-driven ; 
the travelling motor, with the reduction gears, is placed on 
the middle of the travelling platform added to the portal, and 
from this point a transmission shaft leads to these two 
bogies. The roller path, on which the turntable upper part 
of the crane moves, is screwed to the platform of the sub- 
structure, and rests upon eight pressure wheels, each pair of 
which is seated in bogies. The upper part is pivoted by a 
projection let into the substructure of the portal. The centre 
column, which carries at its top part a number of sliding 
contacts, is made hollow, and by this means a passage for the 
current conductors is secured. The revolving motor with the 
worm wheel reduction gear and a pair of spur wheels is 
arranged on a bracket at the foot of the goliath crane. 
Concentrically to the roller path a bent rack is fitted at the 
portal, with which rack the last teothed wheel of the revolv- 
ing mechanism meshes. This bent rack consists of a strong 
U-iron, with exchangeable steel bolts inserted as teeth. 
Whilst this design is admittedly an expensive one, yet it 
affords the facility for allowing single teeth, worn out or 
damaged, to be easily replaced and at a low cost. Anadjust- 
able sliding coupling is added to the turning device, which, 
through its sliding, prevents the driving gear from being 
exposed to violent jerks, when the revolving motion is quickly 
arrested. 

Several strong hooks, the claws of which reach beneath the 
flange of the roller path, are screwed to the iron structure of 
the goliath crane. In the event of the crane being over- 
loaded when working, these hooks avoid the tipping of the 
turntable upper part by making the weight of the heavy sub- 
structure of the portal assist in keeping up the stability. 
The revolving upper part is quite stable for itself under normal 
loading conditions. Underneath the jib with double arms 
the track of the trolley with the lifting gear and the driver’s 
stand is placed. Above this track provision is made within 
the crane arm for a member on which travels the carriage for 
the counterweight. The motor and the driving gear for 
actuating this counterweight and the crab simultaneously 
have their places on the first of the two tracks. The crab is 
connected with the counterweight by means of an endless 
rope, which pulls the former in such a manner that both 
move at the same time towards the outside and inner side 
respectively, and stand exactly one above the other at the 
middle of the jib. 

When constructing the crab, if was of primary importance 
to keep the deadweight down to the minimum. The 
lifting gear has been arranged for two distinct speeds, 
the lower for loads from 5 to 15 tons, and the higher one for 
loads up to 5 tons. Reverse coupling of the change wheels is 
done from the driver’s stand. For lifting a steel wire rope is 
used, this carrying the load in four falls, two of which are 
wound round the drum. In order to keep the load in place, 
a band brake, electro-magnetically controlled, is added to the 
lifting mechanism. The attendant’s stand, on which the 
four controllers for lifting, crab travelling, revolving, and 
crane travelling are placed, is attached to the carriage for the 
crab and planked up with wood. The current conductors to 
the switchboard at the driver’s stand and the branches from 
the controllers to the motors consist of bare drawn copper 
wires of adequate section. from which the current is picked 
up by means of contacts of the wheel type. A ladder, with 
resting pedestals provided at suitable distances, leads up to 
the attendant’s stand. The track of the carriage for the 
ballast is covered with perforated sheets over the whole length 
of the jib, so that every part of the construction is 
easily accessible for examination. The following are the 
leading dimensions and the working speeds of the crane :— 
Lifting capacity, 15 tons at a radius of 60ft., 5 tons at a 
maximum radius of 120ft.; highest position of the hook, 
83ft. 6in.; height of the lower edge of the track of the crab 
above the ground, 90ft.; lifting speed, 30ft. per minute for 
loads up to 5 tons, motor capacity 16-5 horse-power, 10ft. per 
minute for loads up to 15 tons ; travelling speed of the crab, 
65ft. per minute, motor capacity 8 horse-power; revolving 
speed, one turning in five minutes, motor capacity 12:5 horse- 
power; travelling speed of the crane, 65ft. per minute, motor 
capacity 12°5 horse-power. With the view to ascertaining 
the stability of the crane, a load of 5 tons was carried to the 
largest radius and then dropped, and, in spite of its sudden 
unloading, the crane remained perfectly stable. 





OBITUARY. 


ROWLAND PHILIPSON, 


Amona the victims of the railway accident at Grantham 
was Mr. Rowland Philipson, a well-known gentleman in 
commercial circles in the Neweastle district. He was the 
grandson of Mr. Ralph Philipson, who was at one time Town 
Clerk of Newcastle, and his father was Mr. Hilton Philipson, 
of Tynemouth, who died two or three yearsago. Mr. Rowland 
Philipson had large interests in many firms in the North. 
He was a director of the North-Eastern Railway Company, 
and was connected with several coal companies. He was 
also a director of the Wallsend Slipway Company, the Con- 
sett Iron Company, and the North-Eastern Marine Engineer- 
ing Company. Mr. Philipson will long be remembered for. 
his philanthropy. Quite recently he gave £5000 towards 
establishing a farm colony and convalescent home for boys 
in Northumberland ; and he had just presented the Tyne- 
mouth Volunteer Life Brigade with a searchlight costing over 
£2000 to aid them in the time of wreck. 
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WHITE STAR LINER ADRIATIC. 


IN our last issue on page 294 we gave a few brief particulars 
of the new White Star liner Adriatic, a ship of immense pro- 
portions, which would in any year that had not seen the 
launch of such notable vessels as the new Cunarders and the 
Dreadnought have attracted the attention she deserves. In 
giving, to-day, two views of the launch, which was effected 
with complete success from the yard of Harland and Wolff on 
Thursday, 20th inst., we may remind our readers that she 
displaces 40,000 tons, is 725ft. Yin. iong by 75ft. 6in. beam, 
and that her depth is about 50ft. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


UNEXPLAINED RAILWAY ACCIDENTS, 


Sir, —It requires some courage, if not audacity, for even a 
railway expert—after the accidents under the above heading at 
Witham, Stafford, Baillieston, Salisbury, and now most terrible 
and inexplicable of all the catastrophe at Grantham—to say, as Mr. 
Stretton does in his last letter, that in his opinion the present form 
of rail and tire is perfect, and that safety on sharp curves must be 
obtained by drivers carrying out the ‘‘ speed orders” to the letter. 

This means, if it means anything, that according to Mr. Stretton 
we live in the best of all possible worlds, we need look for no 
attempts made to prevent derailment without visible cause, and 
that passengers must continue to take their lives in their hands, 
trusting only to luck and to the procedure of the drivers to get 
safely through. I fear, however, such ‘‘ perfection ” and reasoning 
will not now satisfy the travelling public ; and if anything should 
now stir the pulse of the public, and even railway directors and 
managers, tofever heat, it should be the latest disaster at Grantham, 
in which a North-Eastern Railway director is amongst the dead. 

As regards the Grantham ‘‘accident,” and from what has 
appeared in the Press; -I-fear the true-explanation of the express 
passing Grantham Stgtion-at about half the speed of the fated 
Salisbury train, and with its brakes apparently hard on, will never 
be obtained. One thing, however, appears to be clear, and that is 
that the engine successfully negotiated the curve after passing the 
station, and that it was on the straight part of the Nottingham 
line that it jumped the track when the pace must have been con- 
siderably lessened. 

The question then comes to be, what caused the locomotive to 
derail on this comparatively straight bit of the line—and could this 
have possibly been prevented by the wheels having deeper guard 
flanges ? 

lm sorry I cannot agree with Mr. Stretton as regards the 
absolute ‘* perfection ” of the form of the tires with their present 
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so-called guard flanges, which—as has already been clearly indi- 
cated in your columns—in certain circumstance:, actually induce 
the wheels to climb either a guard rail or the ma n rail, and | fully 
believe if the said wheel guard flanges were, say, double the 
depth, it would be as difficult for a locomotive or train to derail 
itself without visible cause as it is for either at present to regain 
the track again once the derailment takes place. 

As I began this controversy last year in THE ENGINEER under 
the title that heads this letter, and once more started it lately 

being the first to suggest the deepening of the guard flanges 
on the wheels as the only practicable remedy against derailment 
without visible cause—I think it right to enclose a sketch showing 
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what the doubling of the present depth of the so-called guard 
flanges on the wheels would mean, and how, by this simple means, 
a snare and a delusion, as at present, might be turned into a real 
guard flange, and an absolute protection from derailment in the 
ordinary sense, As will be seen, the sketch of the wheel tire is 
merely added to an illustration of the latest form of rail and 
chair of the London and North-Western Railway which has just 
appeared in the Ruilway Magazine, and 1 trust you will kindly 
give your readers the benefit of the sketch ; the dotted lines show 
what the addition to the present flange would mean. ; 

In one of your notes in reply to one of my recent communications 
you suggested that the Salisbury incident was not quite a case of 
pure derailment, but I do not think it will be disputed that the 
present Grantham case, with the resulting holocaust, is, so far as the 
engine leaving the metals is concerned, anything but a question of 
derailment pure and simple, which it is conceivable could have been 
avoided had it been more difficult for the wheels to jump or get off 
the track. 

Up to date my suggestion of the deepening of the wheel guard 








1906 















Sept. 28, 1906 


THE ENGINEER 





329 








——_—— 
fanges holds the field, and appears to be the only practical form 
f solution offered for more protection against derailment ; and 
cel it is worthy of a trial. P x 
"| should say, after these repeated disasters, and especially after 
ful experience at Grantham, this is more a question for the 
of Trade than for anyone else; and it is to be hoped that 
this Government department will make some serious move in the 
right direction. But surely italso behovesrailway directors and engi- 
fall men, immediately to try and find an explanation for and 
such seemingly inexplicable blunders fraught with 
JAMES KEITH, 
Assoc. M, Inst. C.E., M. Inst. Mech. E. 
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some solution of | 
go much loss of life. 


Prondesbury. 


Sin, —Mr. Stretton, in your issue of the 21st inst., ss that he 
"f opinion that the present form of rail and tire is perfect, and 


is of Of} 
that derailments on sharp curves can only be prevented by 
« speed orders.’ . . 

In a former issue he reported the result of an experiment 


gnded to show that side-pressure alone is sufficient to cause a 
tire of the present standard section to mount a rail of the ordinary 
<ection, and from this he deduced that an engine wheel of the 
usual type must necessarily derail when driven round a sharp 
e at high speed, even though that speed was not sufticient to 


juts 


curv ys) 
cause capsizing. ‘ 

In your issue of the 2th ult. | endeavoured to show him that 
the danger of derailment by mounting is dependent largely upon 
the form of the tire, and that, even if it be serious with inade- 
quately loaded wheels, whose tires have the usual 30 deg. tlange 
bevel, this danger can be obviated by reduciny that bevel as much 
as may be necessary, and by designing the engine so as to ensure 
that there shall always he sufficient weight on the journal to pre- 
vent the ange climbing up the rail-head, however great the side- 
pressure, due to high speed, may become. For example, if the 
rubbing surfaces of the flange and rail were vertical, the side- 
pressure would have to be seven times the weight on the journal 
hofore derailment by mounting could occur, 

It would, of course, not be necessary to use such sharp tlanges as 
that but a Hatter bevel than 30 deg. is certainly desirable for the 
leading Wheels of engine bogies, on which it is difficult to place an 
adejuate load ; and I venture to think that Mr. Stretton would do 
better service to the railway community and the public at large if 
he would recognise that improvement in tire-section and wheel- 
loading is desirable than by merely reiterating his opinion that no 
remedy is possible, except reduction of speed. 


C. WH. 


S spleraly r ZAith. 


THE GRANTHAM ACCIDENT, 


Sin,—It would indeed be difficult to conceive any more ill- 
considered exhibition of bad taste than the remarks to which Mr. 
Bell, the Secretary of the Amalgamated Society of Railway 
Servants, has seen tit to give utterance on the subject of the 
lamentable Grantham disaster. The imputation of incompetency 
on the part of the fireman, Mr. Talbot, before the coroner had 
held his inquest, or the grave had received its eternal guest, is a 
piece of gratuitous impertinence, which I am sure the majority of 
railway ‘nen will treat with the contempt it deserves. Of course, 





' does not know by experience that it will. 
| thermodynamics may or may not be intinitesimal. 


and even of importance, particularly to engineers. Much has been 
said and written, mostly with small result, as to theory and 
practice, their similarity and antagonism, their merits and demerits. 
Very frequently acrimonious discussion has resulted simply from 
lack of clear definition—I shall not say of the meaning of the two 
words but of the sense in which they are used. I shall endeavour 
to keep out of a pitfall of this kind, although I say that 
invention of ali kinds is based on theory. Indeed, this letter 
may be regarded as, in a sense, the outcome of an ex- 
cellent article which appeared in THE ENGINEER for Sep- 
tember 7th, on ‘The Coefficient of Uncertainty,” in which 
you explained that no invention is complete as it is first Lorn. 
Two theories lie at the root of a few inventions ; one theory—or 
shall | call it an assumption /—at the root of all. This assumption 





| is that stated results may be obtained for the first time by 


mechanism, or that they can be obtained in a better way by 
methods which are improvements on those already in use. ‘Thus 
weaving was done by hand ; Cartwright had a theory that it could 
be better done by machinery. The power loom was the re:ult. 
The second use of theory means the utilisation of information 
obtained during the researches of physicists. The gas enzine 
affords an admirable example of this ; the dynamo is another. 

The questions which suggest themselves for solution are so many 
that it is quite impossible even to state them here. I must con- 
centrate attention on a very limited number. For examp!e, what 
does the word improvement mean! Even to this question various 
answers may be given. I shall confine myself to the interpretation 
likely to be put on it by the manufacturing engineer. Let us say 
that a particular type of steam engine requires 201b. of steam per 
horse-power per hour. The student cf thermodynamics knows 
that a higher economy is possible. The practical man knows that 
engines are working with 15]b. of steam per horse-power. He 
forms the assumption, or frames the theory, that by the 
use of a particular valve gear he can improve the engine 
so that the consumption of steam will ke very much reduced. He 
His knowledge of 
But practical 
experience has induced or compelled the conclusion that a valve 
gear with a sharp cut-off and small clearance will give rauch better 
results than that now in use. ‘The gear is tried and is successful. 
The consumption of fuel is sensibly reduced. A better engine 
altugether is made. The inventor is content, a pateut is securea, 
and, for the time being, he is happy. The soundness of his theory 
has been demonstrated in practice. 

There are about 30,000 patents applied for in this country every 
The larger proportion, it is true, never get beyond the 
but they are one and al] based on the theory 





year. 
preliminary stages ; 


| that the invention patented will do something better than it has 
| ever been done before. In a large number of instances the theory is, 


the innuendo contained in Mr. Bell’s remarks is intended to convey | 


the idea that Mr. Talbot’s having been a premium apprentice 
precluded the possibility of his having had such a training as 
would qualify him to act as fireman on such an engine. Everyone 
who has worked in an engineering shop of any good firm will assess 
this heresy at its true value. Butit is scandalous that a railway 
company or its managers should even by implication be accused of 
entrusting the lives of their passengers to any but fully competent 
hands. As an almost invariable rule, the class referred to includes 
in its ranks the men who eventually rise to fill all the higher posi 
tions in the locomotive or other engineering shops. 
very training and education which the unfortunate fireman had 
indergone was caleulated tu have endowed him with a superior 
legree of that very intelligence and presence of mind which any 
sudden emergency might have called for. 

September 25th. Jusvicr, 


Sirn,—I think that some significance attaches to the fact that 


| had no difficulty in selling it. 


| while a g 


In fact, the | 


the recent disastrous derailments at Salisbury and Grantham have | 


occurred to trains fitted with the vacuum brake 
the brake depends upon the proper seating of a ball valve, and if 
this does not occur the vacuum will be destroyed above the piston 
it the same time as that on the lower side, on admitting air to the 
train pipe. In the case of the Grantham accident it is possible 
that the brake was last applied when there was much grit and coal 
dust about the footplate, and this was sucked into the train pipe, 
and lodged on many of the valve seats, preventing the re-seating 
of the valves, 

Now, if there was a leakage of air just sufficient to gain slightly 
on the ejector, when the latter was placed in running position, the 
pressure would be restored so slowly as to enable the air to leak 
past the valves, and equalise the pressure on both sides of the 
pistons without applying the brake, so that when Grantham was 
reached the air in the train pipe, and on both sides of the piston, 
would be at atmospheric pressure, and the brake would be 
ineffective. 

This would account for the vacuum gauges in the guards’ vans 
apparently showing the brakes applied, when in reality they were 
out of action, 

September 25th. Cc. 8S. 


| Under the conditions supposed by our correspondent the vacuum | 


gauges on the engine and in the vans would have remained at zero, 
and warned the guards and driver that the brake gear was out of 
order.—Ep. THE E.] 

Sin,—In regard to the recent deplorable accident at Grantham, 
] would suggest some points as worth investigation. 
place, the engine seems to have passed the curve safely ; it is 
possible that a kink or defect in the connection of the curve with 
the straight may have resulted in a crucial jolt that caused the 
engine to leave the rails ; it is also possible that if the circular 
curve led directly into the straight a smoother and safer passage 
from the curve to the straight might have been effected by means 
of a transition or easement curve—assuming, of course, that such 
4 curve was not provided. This system of arranging curves is one 
of the features of American railway practice, and greatly conduces 
to steady and smooth running. The other point is as to whether 
all the wheels of the carriages were fitted with brake blocks to be 
operated simultaneously by the power brake, and whether the air 
pressure brake would not have been more powerful and effective 
than the vacuum brake 

London, September 25th. K. 





E. R. TRATMAN, 


MR 


Was open asa result of (1) forgetfulness or sudden seizure ; (2) 
inability of the driver and fireman to close it ; (3) its handle being 
struck by something at the moment of overturning, might be toa 
certain extent cleared up dy ascertaining if the blower valve was 
found open. If it were, it would be a significant evidence of the 
intention to shut off stgam, if closed the contrary would be 
pre rbable, BasiL K, FIevp. 
Coventry, September 25th. 


ASSUMPTION AND THEORY IN INVENTION. 
18,—To the psychologist must be-left the task of explaining 
cw invention is performed. That is an abstract problem the 
swer to which is of small value. The question why men invent 
S quite a differentaffair, presenting points of considerable interest, 


SIR, 


In the first | 


The action of | 


| difficulty in selling 1t. 


so far, quite sound ; and practice and theory go hand in hand. 
Even the ‘practical man,’ who, moving in a groove like the 
\-slide of a planing machine, is intensely useful thcre, and 
nowhere else, cannot escape from the Jaw that if he invents, the 
basis of that invention must be a theory. This being <0, it is 
incumbent on the improvement seeker for his own sake ‘o make 
his theory as complete as possible. That he seldom thinks « f doing 
this is the reason why so much money is wasted in the Pater t-office. 
An invention that does not possess commercial value had best 
remain on paper—its theory is incomplete. 

Let me illustrate this truth by an example from actual life. A 
mechanical engineering firm some years ago brought out a hori- 
zontal compound engine which gave great satisfaction. There wasno 
The makers formed the theory that they 
could curn out a better compound vertical engine. They did th’s, and 
It was in many respects bettcr than 
the horizontal engine. It ran faster and used less steam. But 
wod profit could be made out of the horizontal engine 
that to be had from the vertical was guite infinitesimal. An 
attempt to raise the price was always met by the reply :—‘‘The 
horizontal engine is quite good enough for us; send that.” In 
other words, there are physical improvements which possess no 
commercial value, and this ix the reason why so many really good 
things fail to repay the inventor the cost of his patent. 

I have said that there is quite a different species of theory which 
is the basis of a limited number of inventions. This kind of theory 
is the product of the laboratory and the brains of the physicist. 
‘- The practical man” who denounces theory ot this kind is not yet 
quite extinct. He may be suffered to go on his way without inter- 
ference. It is a suggestive fact that among the few patents which 
bring fame and fortune to the inventor, the larger proportion by far, 
atall events of late years, have resulted from scientific investigation 
and research. A dozen examples might be cited ; one will suftice. 
Refrigerating machinery is purely the result of research, no matter 
what its species, whether ether, or ammonia, or cold air, or carbonic 
anhydride. The steam turbine could not have been invented by 
a man ignorant of mathematics. With the highest respect 
for the magnificent work done by the practical engineer, I 
cannot help pointing out that much of the finest inventions 
and muny of the greatest developments in mechanical science 
are due directly sometimes, more §requently indirectly, to 
the labours of the pure theorist, who indeed often fails to 
see, and cares not at all, how his investigations or discoveries 
can be utilised in any way in the arts or manufactures of a country. 
To whom most honour is due, the man who makes a discovery or 
the man who utilises it, is not easy tosay. The best plan is to 
recognise the services of both, and this we shall be the more willing 


| to do if we keepin mind the fact that theory of one kind or another 


The doubt that exists as to whether the engine regulator | 








lies at the root of all advance in mechanics. The mental process, 
which results in discoveries, made in the region of Nature's laws 
and Nature’s secrets, is in its elements identical with that which 
leads to the Patent-office. All invention originates in some form 
of theory, deduced, it may be, from practice, but none the less 
theory. 


Birmingham, September 25th. A THEORIST. 


PROPORTIONS OF LOCOMOTIVE CYLINDERS. 

sin,—Your article of the 21st inst. deals with a problem of 
universal interest to locomotive engineers, and one that is appa 
rently still as far from solution as ever, even after a quarter of a 
century's experience of compound working. It may. however, be 
worth noting that in countries where the cost of fuel is a more 
important factor than it is here, this question has for some time 
been decided on a purely commercial basis. With reference to 
the Great Northern trials, it might be interesting to have particu- 
lars on some points, which are not usually considered of sufticient 
importance to publish, but which might, perhaps, go some way 
towards elucidating an apparent suspension of thermodynamical 
law. For instance, are the curves of the speed recorder identical, 
or practically so, in the two cases! Is it not a fact that 75 miles 
per hour is the highest admissible speed under the Great Northern 
Company's contract conditions for the Vulcan engine, besides 
certain specified slacks! In all probability these conditions would 
be rigoreusly observed on the trials of that engine at any rate. 
Were the same regulations equally stringently enforced for the 
Doncaster engine? / 
actually higher in the case of this engine’ Was it not rather the 
reverse! Consider the simple analogy of two cyclists, both cover- 
ing an equal distance of undulating road in the same time, but 
one travelling at a practically uniform speed throughout, and 
the other taking full advantage of all the down grades. The 
power absorbed by the brakes of the former would roughly 
measure the extra work he has had to perform. 

Another fact that would appear to have some bearing on the 
apparent anomaly is that the boilers of the two engines are by no 
means identical. The heating surface of the Vulcan engineis measured 
over the inner ribs of Serve tubes, and that of its competitor is 
measured over the outer surface of plain tubes, and, although Serve 
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tubés undoubtedly do give a higher efficiency than plain tubes of | tires, and a contribution to the upkeep of the roads, 


equal diameter, it cannot be contended that the difference of 
etticiency is anything like that indicated by these methods of sur- 
face estimation, and, therefore, the heating surface of the Don- 
caster engine is actually far greater than that of the other; 
and the contest, to a large extent, resolves itself into one between 
a four-cylinder simple engine with a large heating surface and a 
four-cylinder compound with a smaller one, both having equal 
grate areas. The result would appear to show that the increased 
cylinder efficiency of the Vulcan engine, due to compounding, is 
just about nullified by its lower boiler efficiency due to lack of 
heating surface. These considerations appear to be adequate to 
reconcile observed phenomena with common sense calculations. 
The performance of Serve tubed boilers in the St. Louis tests goes 
far to contirm this view. 

What were the actual water consumptions of the two engines ? 
The fuel consumed was, we know, equal, or nearly so, in the two 
cases ; but was the water measured ! Without knowing this, engine 
and boiler performance cannot be differentiated, and the problem, 
as far as this country is concerned, seems as far off solution as 
ever. > 3 

Manchester, September 21th. 


DOUBLE-BOGIE LOCOMOTIVES. 

Sin,—In the leader article on compound locomotives in THE 
ENGINEER of Sept2mber 14th, you state that Mr. Mallet bas in 
England been more prominently associated with the double-bogie 
narrow-gauge engine than with compounding. While compound 
locomotives had been t ied to a very slight extent experimentally 
before Mr. Mallet’s time, | think there is not the slightest doubt that 
to him is due the credit of tirst introducing compound locomotives 
in regular service, these being two-cylinder tank engines for the 
Bayonne and Biarritz Railway, of France. I also think that 
Mr. Mallet never designed any double-bogie locomotives. In the 
Mallet duplex system, the rear group of wheels has the axles 
carried in the main frames, while the forward group of wheels is 
cirried by a steam bogie, tLe latter having also the low-pressure 
cylinders. This is the arrangement employed in the first Mallet 
duplex engines, and in the huge Mallet duplex engines for the 
Baltimore and Obio Railway and the Great Northern Railway, in 
the United States. This arrangement is, ia fact, the distinguish- 
ing feature of the Mallet duplex system. In the Fairlie duplex 
system two steam bogies are used, acting independently of each 
other, and in the Meyer duplex system two steam bogies are also 
used, but are connected by a hinge or articulation. The Mallet 
system certainly has an important feature in point of simplicity, 
since no flexible connection for the main steam pipes are concerned, 
the high-pressure cylinders being carried by the main frames. 
The bogie is pivoted at a point in the rear of its rear axle. In 
poirt of flexibility uf wheel-base it appears to be fully equal to 
eitker of the other systems, as evidenced by its extensive service. 
For the sake of historical accuracy, and for rendering due credit to 
Mr. Mallet, it should be made clear that he was the first to use 
compound locomotives in regular service, that these locomotives 
were of his own design, and that his duplex system is essentially 
different from the Fairlie system. E. E. R. TRATMAN, C.E. 

Londen, September 22nd. 





WEAR OF ERASSES IN SUPERHEATED STEAM LOCOMOTIVES 
Sir,—In the letter from Mr. Harry A. Stenning on page 294, it 


is stated that the fact of repeat orders being given for super- 
heaters is in itself a contradiction of the suggestion on page 236 
that ‘‘a matter yet to be elucidated is the actual extent of the 
renewals for pins, brasses, and sliding surfaces of superheated 
steam locomotives.” The matter to be elucidated remains. The 
authority of the writer was one of the most celebrated of Prussian 
engineers, whose competence and knowledge of the action of super- 
heated steam were undeniable. Superheated steam has been 
proved to add to the rapid action of the gas in the cylinders, and 
with this advantage the increased wear of the working parts would 
appear as a natural conse uence. ‘The results of the very fair and 
imparual trials in Belgiuw will eventually arrive at the ** elucida- 
ion ” desired. Tut AUPHOR oF THE ARTICLE, 





AUSTRALIAN NOTES. 


For the past two years or more investigations have been pro- 
ceeding quietly in one of the most inaccessible spots in New 
South Wales for the discovery of kerosene shale. The valuable 
deposits that have been found lying between Wolgan and the 
Capertee valleys, between Wallerawang and Mudgee, have induced 
the promoters to form a private company to work the shale, on 
the report of Mr. D. A. Sutherland, who was sent out to examine 
the seams. The result of his examination decided Sir George 
Newnes, without issuing a prospectus or making other recourse to 
the public, toform a company with Sir William Avery, Sir James 
Joicey—proprietor of one of the largest collieries in England—Sir 
James Brunner—of Brunner, Mond and Co.—the Harmsworth 

3rothers, Sir William Ramsay, Mr. William Blyth, and others. 
Mr. Sutherland came out to report on the project of a pipe line 
to the waters of Port Jackson, but a practicable route being dis- 
covered, and the Railway Commissioners meeting the Corporation 
with freight rates to avoid the competition of a pipe line, the con- 
struction of a branch railway has been decided upon. The branch 
railway line from the works to where it will tap the Government 
line at Clarence siding will be 274 miles long, and the services of 
Mr. Henry Deane, late engineer-in-chief for railway construction, 
have been secured. The branch line, with equipment, is estimated 
to cost £85,000. 

The Siemens Company is installing a system of electric haulage, 
and electric coal cutters are advancing on the shale at many points ; 
between the tunnel faces shafts are being sunk to cut the shale at 
the tunnel level. This new company has acquired the interests of 
the leading shale company previously existing in New South 
Wales. 

A Royal Commission was appointed to inquire into ‘the 
conduct of the Railway Commission by Messrs. Oliver, Kirkcaldie 
and Fehon, and more especially into the inharmonious relations 
existing between the Commissioners, and their effect upon the 
administration of the Railway Department.” ‘This inquiry was 
begun on the 23rd February last, and the taking of evidence was 
concluded on the 21st March, when the results of the Commission 
were shortly afterwards submitted to the Premier. As Parliament 
was not sitting at the time nothing was done in the matter, and it 
is only at the present date that any action has beentaken. A Bill 
is now being passed dissolving the Railway Act and dispensing 
with the three Commissioners’ services. What appears to be the 
whole cause of the strained relations was the interpretation of the 
powers of the Chief Commissioner—whether he had supreme power, 
or whether the opinion of each Commissioner was co-equal. The 
new Act is to provide for a Chief Commissioner at a salary of 
£3000 per annum, who is to have supreme command, and to be 
supported by two Assistant Commissioners, one for railways and 
one for tramways. It is highly probable that the Chief Com- 
missioner will be obtained from England or America. 















Tur Davyhulme Parochial Committee has to be added 
to the list of local authorities, in the Manchester district, which 
have resolved not to grant motor omnibus licences except under 
somewhat onerous conditions. In this case, says the Commercial 
Motor, the Council requires the provision of the best vehicles and 
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DIFFERENT MODES OF BLAST REFRIGERA- 

‘TION AND THEIR POWER REQUIREMENTS. * 

‘By J. E. JOHNSON, jun, (Longdale, Virginia, U.S.A.) 
(Concluded from page 305.) 

Unper all the circumstances there does not seem to be a sufficient 
reason for the use of the brine circulation now that the process of 
plast-drying is an established success, and the need for the pre- 
cautions required in an experimental plant no longer exists. 

It is my conviction that, for the reasons given above, the eventual 
progress of blast-drying will be along the lines of direct expansion, 
and the curves of Fig. 2 have, therefore, been calculated on this 
basis. Should any one desire them for brine circulation they can 
readily be calculated from the entropy table given and the formula 
for the value of R using a temperature difference for heat trans- 
mission of 20 deg. Fah. or 25 deg. Fuah., as might be found most 
consouant with the results of other experience with brine circula- 
tion systems. j : 

It might be as well to point out that the ‘total entropy’ curve 
does not give the entropy for anything but saturated air ; if the 
air be not saturated—as it generally is not—it is necessary to know 
both the dew point and the temperature in order to determine the 
entropy. In that case the entropy of the water vapour alone at 
its dew point must be taken from the ‘‘entropy of vapour” curve 
and added to the entropy of the air at its temperature, as taken 
from the ‘‘entropy of dry air” curve. This is most conveniently 
done with dividers. The total entropy so determined will be above 
the total entropy curve at the dew-point temperature, and below 
it at the air temperature. 

With regard to the temperature to which the air should be 
refrigerated some consideration is necessary. In Fig. 3 is given a 
curve showing the quantity of vapour present in 75 lb. of 
saturated air at various temperatures. From this it is evident 
that the reduction in the weight of vapour for each degree the 
temperature is lowered is very slow after 25 deg. Fah. is passed, 
At the same time the 
horse-power curves show that the power requirements increase 
rapidly for very slight reductions of temperature, and it is evident 
that the ratio of expenditure to gain is increasing so enormously 
that the balance point is soon passed. This is shown by Fig. 4, in 
which is plotted the ratio of water removed from 75 lb. air to the 
power required for its removal below 40 deg. Fah. 

This is based on 70 deg. Fah. condenser temperature, and single- 
stage non-regenerative refrigeration. The saving in fuel in the 
furnace is directly proportional to the water removed, and the 
cost of plant and its operation nearly proportional to the power 
required, so it will readily be seen from Fig. 4 that a limit must 
soon be reached from the commercial point of view. 

In summer all the uniformity possible would be reached by 
refrigerating to 32 deg. Fah., and all trouble from ice formation 
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Fic. 3—Diagram showing Ibs. of Water-vapour required to Saturate 75 of Air 
at Temperatures from 0° to 100° F. 


would be avoided by not going below this point. As the weather 
became colder and the dew point fell so as to be sometimes below 
this point, the diminished refrigeration required and the lower 
temperature of cooling water available, would enable the same 
plant to maintain a lower temperature, and still retain the 
uniformity desired by reducing the temperature of the air below 
the lowest natural dew point probable. This change being 
entirely under control of the manager would lead to no sudden 
changes, and would give a coke consumption in summer so nearly 
the same as that in winter that the ditference would probably be 
inappreciable. As betweeena refrigeration temperature of 32 deg. 
Fah. and one of 22 deg. Fah., with a blast temperature of 
1000 deg. Fah. and normal coke practice, the saving for the latter 
would be about 2 per cent. 

As a test of the value of these curves we may compare the 
results predicted by them with those attained by Mr. Gayley. We 
unfortunately do not know either the condenser or suction pres- 
sure used by him, and the comparison must therefore be merely 
an estimate in this, as in other details. The average temperature 
over most of the period covered by Mr. Gayley’s tirst published 
results may be taken as 75 deg. Fah., and the moisture per cubic 
foot as 6-3 grains or 0-9 lb. per 1000 cubic feet, corresponding 
see Fig. 3—to a dew point of 63 deg. Fah. The air was re- 
frigerated to about 22 deg. Fah, Adding the entropy of air at 
/o deg. Fah, to that of vapour at 63 deg. Fah. and deducting the 
total entropy at 22 deg. Fah., we tind the net entropy of refrigera- 
tion to be 1-59in, 

The ammonia suction temperature is not likely to have been 
higher than 0 deg. Fah., the brine system being used, and the con- 
denser temperature during most of the time probably ran about 
85 deg. Fah., making 

= Ty = 55 _ ois5andR = 14 4-1521=1 

ne 460 T, 

This, multiplied by 85, the actual temperature range, gives 
150 deg. Fah. as the ‘*equivalent” temperature range for the 
actual horse-power, or 7-5in, as the length of rectangle. This, 


'2 = 1-766, 


‘multiplied by 1-5¥in.—its height—gives 11-90 horse-power per 


75 1b. air, 

Mr. Gayley was blowing 34,0C0 cubic feet of air at 22 deg. Fah., 
equivalent to 37,500 cubic feet at normal temperature, which, at 
11-90 horse-power per 1000, would require 446 horse-power. Mr. 
Gayley gave as the result of indicator tests 460 horse-power. Con- 
sidering all the estimated factors and the uncertainties ‘of the 
assumptions, this agreement is closer than we have any right to 
anticipate, and, even if it differed twice as much from the actual 
result, it would still be all the confirmation we could expect. 
lhese results are graphically shown on Fig. 5 by the rectangle 
U V WX, which, however, should extend 1]41n. further to the left, 
but is limited by the width of the diagram, It does not bear any 
relation to the horse-power curves, because, as explained above, 
they are only for a temperature difference of 10 deg., correspond- 
ing to the use of directsexpansion. The method of calculation for 
the rectangle is, however, precisely the same as for the horze- 
power curves. This yesult may be taken as establishing the 
correctness of these curves for the purpose of making engineering 
estimates, Using this chart as an implement of investigation, we 
may now proceed to examine various methods of refrigeration, 

_ |n order to represent these methods graphically, and at the same 
time avoid marring the diagram—Fig. 2—for independent use, it 
1s reproduced in Fig. 5, with the rectangles representing the cases 
to be discussed drawn upon it. In order to tacilitate comparison 
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and reference, certain data corresponding to frequent summer 
conditions, namely, a temperature of 85deg. Fah. and a dew point 
of 70 deg. Fah., a condenser temperature of 85 deg. Fah., and that 
the air is to be refrigerated down to 25 deg. Fah., may be 
assumed. Let us also draw for convenience on Fig. 5 the line of 
10 deg. Fah. temperature difference parallel to the curve of total 
entropy (VII.). ‘The conditions assumed are then represented on 
the diagram by the figure Jad H. The rectangle drawn for these 
conditions is ZJ H G, and its area is 5-60 x 1-89 = 11-56 square 
inches, corresponding to 11-56 horse-power for drying 75 |b. of air 
between the limits and under the conditions assumed. It is 
evident that the area below the curve of total entropy and the line 
of maximum entropy, above the line of minimum entropy, and to 
the left of the line of condenser temperature, represents the theo- 
retical minimum work for the performance of that amount of 
refrigeration, This must be increased in practice by moving the 
curve of total entropy 10 deg. Fah. to the left to give the necessary 
temperature head. This is the curve of 10 deg. Fah. temperature 
difference on Fig. 5, and is approximately a diagonal line across 
the diagram, making the area roughly triangular. On the other 
hand, the energy diagram of the ammonia refrigerating cycle is, 
as already stated, a rectangle, and as it must be as large in every 
direction as the diagram of energy required, it is obvious that there 
must be a large quantity of waste room in the former diagram, and 
that, accordingly, energy is being wasted. se 

This is also evident from an inspection of Fig. 3, since this shows 
that of all the moisture contained in the air at 70 deg. Fah., half is 
precipitated when the temperature is lowcred to 50deg. Fah., and 
of that removable down to 25 deg. Fah. almost two-thirds, yet the 
heat of all this is removed at the temperature of 25 deg. Fah. 
This is precisely as if, in pumping from a shaft 45ft. deep, in which 
three-fifths of the water entered in the upper 20ft , we put one 
pump at the bottom and Jet all the water run down to that level 
before pumping it out. It is really much worse than this, because 
in pumping heat the power required increases much faster than 
the head, while with water this is not so. 

The remedy is as obvious in refrigeration as it is in pumping, to 
have two pumps, catch the greater part of the heat near the top 
of its scale and pump it out from there, pumping from the lower 
level only the heat which comes in at or near that level, a much 
smaller quantity. This means the use of two ammonia compressor 
cylinders, one working from the 15 deg. Fah. suction temperature 
as before, the other working from a much higher suction tempera- 
ture, say 36 deg. Fah., both, of course, working to the same con- 
denser temperature. The rectangle for the latter of these extends 
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from the line of maximum entropy for the case assumed, J K in 
Fig. 5, down to the line LM through 46 deg. Fah. on the “total 
entropy curve,” the end lines being drawn as before, the whole 
rectangle being JKLM. The rectangle for the first-mentioned 
cylinder extends from the line N L M down to that of minimum 
entropy GH, the completed rectangle being MNGH. The area 
of the first of these is 3-50 x 1-25 = 4-375 square inches ; of the 
latter 5-60 0-64 = 3-575 square inches; total, 7-95 square 


inches, corresponding to 7-95 horse-power per 751b. air, as com- | 


pared with 11-56 horse-power for doing the same work in one 
stage. This involves also the great advantage that most of the 
water is removed at a temperature above freezing, so that the 
quantity of ice which can form is greatly reduced, even in the 
coils of the second stage. 

Three stages could similarly be used, but with a much smaller 
saving, as an inspection of the area outside the ‘‘ 85 deg. horse- 
power curve ” will show, so that the added complication of another 
stage would probably be a poor investment, especially as other 


considerations, to be mentioned presently, contribute to reduce the | 


relative economy and desirability of this step. The air leaving 
the refrigerating chamber is at the temperature of 25 deg. Fah., 
and it is plain on the briefest consideration that this may be used 
for cooling the incoming air, with a saving of power to the refrige- 
rating machine. What the amount of this cooling will be is, of 
course, not a question of entropy, but simply one of heat. It is 
not, however, one of easy algebraic solution, since the total heat 
of the vapour is a very complicated function of the temperature, 
that of the air being, of course, a perfectly simple one of direct pro- 
portion. It is for this purpose that the curves of heat are added 
below those of entropy on the diagram. 

The problem is: Given 75 lb. of dry* air at 25 deg. Fah., allow- 
ing a temperature difference of 10 deg. Fah., and using the 
counter-current system of cooling, to what temperature will 75 1b. 
of air at 85 deg. Fah., saturated with vapour at 70 deg. Fah., be 
cooled? Neglecting the insignificant superheat of the vapour, the 
air must be cooled from 85 deg. Fah. to 70 deg. Fah. before the 
moisture wil] be a factor, and the specitic heat of air being constant 
this will obviously warm the dry air up from 25 deg. Fah. to 40 deg. 
Fah. As 10 deg. Fah. difference of temperature to give the 
necessary thermal head is assumed, the dry air will be discharged 
at 75 deg. Fah., and the heat absorbed by it, from 40 deg. Fah. to 
75 deg. Fah., is obviously that available for cooling the saturated 
air below 70 deg. Fah. 

Taking from the curve ‘heat of dry air” that due to 35 deg. 
Fah. difference of temperature, we measure it off—towards the 
axis—from the 70 deg. Fah. point on the curve of total heat, it 
comes to 1992 British thermal units, the line through which inter- 
sects the total heat curve at 58 deg. Fah. This transaction is 
shown by the lines A! B!C! in Fig. 5. From this it is obvious that 
the line of maximum entropy for this case is that through the 
temperature 58 deg. Fah., which is simply transferred vertically 
over to the total entropy curve. This line is shown at V Pin 
Fig. 5, the whole rectangle being VPHG, whose area is 
1-1) x 5-6 = 6-22 square inches = 6-22 horse-power, as compared 
with 11-56 horse-power for the same work without regeneration. 

* The trivial amount of water vapour still present is negle.ted, being 
only 0-4 per c.nt. of the total weight. 





With this improvement can now be combined that of stage 
refrigeration, by which is obtained the two rectangles PQRS and 
TS HG, whose areas are 3-72 x 0°66 = 2-45 square inches, and 
5-6 x 0-45 = 2°52 square inches, corresponding to a total of 
4-97 horse-power per 75 |b. air when refrigerated in stages and with 
the aid of regeneration. 

One further step may be taken, though not a long one. Whin 
air at 25 deg. is used to cool air at 85 deg., a great loss of thermal 
head takes place, and this may be reduced by dividing the regener:.- 
tion into two stages as well as the refrigeration. 

To illustrate this method it may be assumed that the outgoing 
air is warmed in the first stage from 25 deg. Fah. to 45 dog. Fah., 
and in the second from 45 deg. Fah. to 75 deg. Fah. ‘Ihe heat 
absorbed in the latter operation will cool the incoming air down to 
65 deg. Fah. Assume now that this is refrigerated down tv 
52 deg. Fah., represented by the rectangle ABCD. The heat 
absorbed in warming the dry air from 25 deg. Fah. to 45 deg. Fab. 
will cool the incoming air from 52 deg. Fah. down to 42 deg. Fah. 
—see lines D! #! F! on heat diagram of Fig. 5. It is then refrige- 
rated by ammonia down to 25 deg. Fah., representec by EFGH. 

The areas of ABCD and EFGH are 2-92 x 0-575 = 1-63 
square inches, and 5-6 x 0-55 = 3-08 square inches, corresponding 
to a total of 4-76 horse-power. This is a saving of only 44 percent. 
over the last method, and it is extremely doubtful whether it is 
advisable to incur the extra elaboration of plant to secure this 
advantage. This becomes more evident when it is considered that 
the case chosen represents what may be called the worst normal 
summer conditions, and the saving would be less as the total range 
of air refrigeration and of ammonia temperatures diminished 
during the less hot and humid weather of the other seasons. Dis- 
regarding, therefore, this last improvement, it is found that with 
one-stage regeneration and two-stage refrigeration the air can be 

a 

cooled to 25 deg. Fah. with We or 42 per cent. of the powr 
which would be required by non-regenerative, single-stage cooling as 
used by Mr. Gayley, even with the addition of economy for his 
process given by the direct expansion system. But before a final 
decision can be made as to the commercial value of the system 
recommended, the first cost and the simplicity and ease of operation 
of the two systems must be considered. 

The advantages of the direct expansion system have already been 
pointed out, and nothing more need be said on that subject. The 
rest of the comparison may be divided into two portions, one 
relating to the relative cost of the refrigerating machinery in the 
two cases, the other relating to that of the regenerative apparatus. 
These will be considered in the order given. The cost of refrigera- 
| ting machinery, complete, with coils and condensers, is neurly 
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proportional to its horse-power, though somewhat higher for the 
two-stage apparatus than for the single stage, because with the 
former the average range of temperature between ammonia and 
air is much less than in the latter, as a brief inspection of Fig. 5 
will show, so that the surface of the evaporating coil requires to be 
larger in proportion. At the same time the average density of the 
ammonia handled by the cylinders is higher, so that a greater 
weight of it is handled per horse-power, which causes the con- 
denser coils to require more surface also. On the other hand, the 
higher density of the ammonia leads to smaller compressor 
cylinders for a given horse-power with a corresponding saving in 
first cost. As to complication, two compressor cylinders of differ- 
ent sizes are required by the two-stage process, where Mr. Gayley 
uses two of the same size, and two sets of valves, &c., for the 
| evaporating coils are required instead of one, on account of the 
different pressure, but this is an insignificant matter. 

Definite figures in such cases can, unfortunately, not be given, 
as they would depend upon the actual estimates of the builders ; 
but it may safely be considered that the increased cost per horse- 
power of the two-stage plant complete would not exceed one-fifth 
more than that of the single stage, and as the horse-power of the 
former is 42 per cent. of the latter, the total cost for the former 
would be just 50 per cent. of that for the latter. To this must be 
added the cost of the regenerative system. This, like the 
machinery, must depend directly upon builders’ estimates, and so 
it is not capable of exact valuation, but brief consideration will 
show that it is very low. The regeneration would be effected by 
the air at its exit from the refrigerating chambers passing on one 
side of the pipe surfaces, on the other side of which passed .the 
incoming atmospheric air. Whether or not a fan be used. he 
pressure involved would be extremely small, not exceeding a few 
ounces in any case; the tubes would be large, their walls very 
thin, and the structure containing them would also be of the 
lightest description, with all joints easily and cheaply made. The 
average temperature difference would also be large, so that the 
surface required would be correspondingly small, especially in view 
of the active circulation caused by the movement of such large 
quantities of air. An allowance of 10 per cent. of the cost of the 
refrigerating machinery would be ample for such an apparatus, 
making a total of 55 per cent. of the cost of the single-stage non- 
regenerative apparatus. The attendance for this last apparatus 
would obviously be nil, and that for the two-stage refrigerating 
machinery less than that for the single stage, on account of its 
smaller size. 

An objection may, perhaps, be made that the introduction of 
cold air into the blowing cylinders reduced the power requirements 
| of the blowing engine in Mr. Gayley’s tests, and that this advan- 
| tage will be lost by the regenerative system of air drying. Thisis 
| perfectly true, but to answer it requires only an inquiry as to 
whether power can be saved by refrigerating air previous to intro- 
duction into air compressor cylinders. If the refrigerating 
machine and air compressor were both perfect the net result of 
such an operation would be zero, but as air compressors and blow- 
ing engines are about 87 per cent. efficient, and refrigerating 
machines never much more than 60 per cent., it-is evident that a 
loss would result in practice. Therefore, in all ordinary cases it 
will pay to save on the refrigerating machine at the expense of the 
blowing engine. In Mr. Gayley’s results the diminished volume 
of air blown was largely due to the less quantity of coke required, 
| and the saving of blowing power was partly due to the reduced 

pressure in consequence of this, as well as to diminution of volume 
| due to refrigeration. 
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The following conclusions may be regarded as having been 
established :— 

(1) That the substitution of the direct expansion for the brine 
circulation system leads to important economies in first cost, in 
power required, and in attendance, not offset by any necessary 
advantage on the side of the brine circulation system. 

(2) That the regenerative system leads to important economies 
in tirst cost, only in a minor degree offset by the loss of advantage 
to the blowing engine. 

(3) That the two-stage method of refrigeration lead: t~ ‘mportant 
economies in first cost, in power requirements, and absence of 
trouble with ice on the coils of the first stage, nc> offset by any 
disadvantage worth considering. 

(4) That by a combination of these methods, as compared 
with the brine circulation, single-stage, non-regenorative system, 
it is possible to dry the blast with less than half the first 
cost for plant, with much less attendance, and with one-third 
the power. 

(5) That from a cemmercial point of view there is no gain in 
refrigerating the air to too low a temperature, 32 deg. being 
probably as low as it pays to go in summer, and 22 deg. in 
winter, 

In making these assertions it must be plainly understood that 
there is no desire to reflect on Mr. Gayley ; he was conducting an 
enormous experiment in metallurgy, the details of the method of 
refrigeration were of no importance whatever. No one need be 
surprised that Mr. Gayley did not wish to try two or three experi- 
ments at once, or that he chose the simplest and most direct means 
for the accomplishment of the main object. 

This having been a magnificent success from a metallurgical 
point of view, the details of the method naturally come up for 
consideration, and in pointing out means whereby both the first 
cost and the operating expense of the process can be materially 
reduced, i2 view of certain criticisms that have been made, it is 
believed that a real service will be rendered to the invention. 

In conclusion, it may be explained that the methods of blast 
refrigeration and of calculation of power requirements here 
described were worked out complete—except the ‘‘ horse-power” 
curves—nine years azo, with the idea of obtaining patents on the 
former; but when it was found that Mr. Gayley had already 
secured the fundamental patents, no further attempt was made to 
protect the details of the methods, and they are now offered freely 
to the profession. 

Other methods of refrigeration by the use of the ‘‘dense-air” 
machine and the utilisation of the reduction in volume after com- 
pression by the blowing cylinders have been investigated, but the 
results are so far inferior to those here described that It is not 
considered necessary to enlarge on them. 








NATIVE IRON SMELTING IN INDIA. 


A NATIVE Indian iron smelting furnace is described by Mr. C. 
M. Weld ina recent issue of the Jron Age. The accompanying 
sketch represents a vertical section, front to back, with the 
tuyeres, bellows, &c., in position. 

To build a furnace a shallow pit is first dug and a foundation is 
laid of clay. The stack is then built up of clay, mixed witha little 
straw or chaff, to a height of 40in., the shield in front rising some 
6in. higher. It is roughly semi-circular in plan, the straight front 
being 26in. to 28in. wide. The shaft has a diameter of 4in. at the 
top and Qin. at the boshes. The opening at the hearth is 8in. by 
Sin., the front wall is 2in. to 3in. thick, and the side and back 
walls are 12in, to 15in. thick. A band of twisted withes near the 
top serves to hold the structure together. It takes about a week 
to complete such a furnace, and it will generally serve through one 
smelting season of eight months. 

To prepare the furnace for blast, it is first cleaned and repaired 
wherever the previous operation has made repair necessary. The 
hearth is then packed with fine, wet charcoal, and the tuyeres are 
placed in position. These are two in number, made of potter's 
clay, 8in. long and about jin. inside diameter. They are placed 
slightly diverging inward and at a slight angle downward. The 


outer ends rest on an upright iron rod. The front of the hearth 
is then luted up with clay and finally smeared over with powdered 
charcoal. A board of triangular shape is next put in place, its 
three supports being a lug or projection on the iron tuyere rest 
and the two points of a forked stick, planted a foot or so back 
from the furnace. This board serves as a rest for the bellows. 
The furnace is now filled with charcoal, with a handful of iron ore 
on top, and live coals are blown in through the tuyeres. The 
bellows are then attached, all joints being carefully luted, the 
connection is weighted down with a stone and blowing begins. 

The bellows are made of untanned goat skin. They are two in 
number, cylindrical, and distended by means of bamboo rings. 
The top ix left open and is gathered up and grasped by the hand 
in such a way as alternately to open and ciose the bag as it is 
extended and compressed. The two bags are drawn down at the 
lower end and fastened to a double clay nozzle, made to fit snugly 
into the outer ends of the two tuyeres. The bellows are about 
10in. in diameter and 15in. long when stretched. The operator 
stands in front of the furnace, grasps a bay in either hand and 
alternately tills and expels, throwing his weight first on one, then 
on the other. Each bag is filled about fifty times a minute. 
Women as well as men take their turn, changing off every half- 
hour or so, 

When the furnace is once well in blast it is fed continuously 
with ore and charcoal, one handful of the foriner to two or three 
of the latter. This goes on till two small basketfuls of ore and two 
large basketfuls of coal have been consumed. The slag is 
removed from time to time by running a small rod into the luted 
hearth front. The puncture is in each case left open only a 
minute or two and is then luted up again. The first slag is 
generally drawn about half an hour after blowing in. 








Tue Italian Minister of Public Works announces that 
he is about to start additional automobile road services in 
several districts, 





THE ROTHERHITHE TUNNEL. 


A HIGHLY interesting visit was made by the members of the 
Society of Engineers, on Wednesday, September 19th, 1906, to 
the works of the Rotherhithe Tunnel, now in progress. 

This work, which is being carried out by the London County 
Council, consists of acarriage and footway tunnel, with approaches, 
commencing in Lower-road, Rotherhithe, and terminating in 
Commercial-road, Stepney. The total length is 6883ft., of which 
2020ft. is open approach, 1122ft. cut and cover, and the remainder 
3741ft. tunnel, lined with cast iron and concrete. There are four 
vertical shafts; one on each bank of the river near the water’s 
edge, and one at each end of the iron-lined tunnel further inland. 
These shafts vary from 70ft. to 100ft. in depth; they are each 
50ft. diameter inside, the sides consisting of two steel! skins, 5ft. 
apart, with the intervening space filled with concrete. Openings 
are provided in the shafts for the tunnel; these openings are 
temporarily closed while the shafts are being sunk and until the 
tunnel is connected up with them. The under river portion of 
the tunnel is about 1500ft. long between shafts, and crosses the 
river diagonally, in order to clear the entrances to the Surrey Com- 
mercial and the Lond. n and India Docks, which lie opposite each 
other at this point of the river. 

The tunnel proper is circular in section, the outside diameter of 
the cast iron lining being 30ft., with a thickness of metal of 2in. 
under the river, and lin. elsewhere. The lining is put together 
in rings, each 2ft. 6in. wide, and composed of sixteen segments 
with a key piece. The rings are bolted together by means of bolts 
through the internal flanges, which have a depth of l4in. These 
flanges will be hidden when the work is completed by the concrete 
lining, which will have an internal diameter of 27ft. The faces of 
the iron at the joints are all machined for a width of 12in., and 
the segments fit metal to metal. The remaining 2in. at the 
internal edge of the flanges are recessed for caulking with lead and 
rust cement. 

The tunnel is being constructed by the shield system under 
compressed air. A small pilot tunnel 12ft. 6in. external diameter 
was first driven across the river, and it is being followed by the 
main tunnel. The strata met with are known as the Woolwich 
and Reading beds, and consist chietly of clay with beds of sand 
and shells, overlying a bed of marl or rock of a chalky nature. 
Below the last occur a compact bed of pebbles and a thick bed of 
sand. 

The cut and cover portion of the work consists of a brick ba el 
lft. 10}in. thick, surrounded with concrete. The intern... 
diameter of the brickwork is 27ft., the same as in the case of the 
concrete lining in the iron tunnel. The surface of the roadway 


will be 5ft. below the axis of the tunnel in order to obtain ful - 


advantage of the available width. This will allow of a 16ft. 
carriage-way, and two 4ft. Shin. footpaths. Below the roadway 
the section provides fora subway, which can be used for gas and 
water mains, electric cables, &c. 

In the case of the open approach the section consists of concrete 
retaining walls, with battering face, surmounted by a_ brick 
parapet. A concrete invert fills the space between the footings of 
the sidewalls, and upon this the roadway is to be placed. The 
tunnel faces on each side of the river are built of red Aberdeen 
granite surmounted with a massive granite parapet, the surface of 
the whole being polished. Both the cut and cover portion of the 
tunnel and the open approaches are made water-tight with 
asphalt. At one point, viz., on the south side of the river, the 
tunnel approach crosses the East London Railway. The crossing 
occurs at the Rotherhithe station, and it has been nacessary to 
cut away a portion of the railway tunnel, build new retaining 
walls, and carry the new roadway across the station platforms and 
the rails by means of a girder bridge. At the present time the 
approaches and cut and cover portion on the south side of the 
river are nearly completed. All the shafts have been sunk, and 
the tunnel has been driven rather more than half way across the 
river. On the north side of the river the open approach and cut 
and cover portion of the work are in progress. An extensive 
plant for air compressing and hydraulic purposes has been installed, 
including six air compressors capable together of dealing with 
1,000,000 cubic feet of air per hour. About half that quantity is 
at present being delivered into the tunnel. The contract was let 
to Messrs, Price and Reeves, early in 1904, and the work is 
expected to be completed in 1909. The cost of the work will be 
about £1,000,000 

The engineer-in-chief is Mr. Maurice Fitzmaurice, C M.G., 
M. Inst. C.E., chief engineer to the London County Council, the 
resident engineers being Mr. E. H. Tabor, M. Inst. C.E., 
assisted by Mr. A. G. Drury, Assoc, M. Inst. C.E , member of 
Council of the Society, by the latter of whom the visitors were 
received and conducted over the works. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Sheet Iron Advances. 

ON Birmingham Exchange to-day—Thursday—makers of 
black iron sheets confirmed the advance of 2s. 6d. to 5s. quoted 
last week for material of 54 w.g. and 27 w.g., and the galvanised 
ironmakers, on their part, would accept nothing less than the 5s. 
advance on the previous trade ‘‘ standard ” declared last week by 
the trade Association. The minimum for doubles was £8 5s., and 
for singles £8 2s. 6d., while trebles were firm at £8 17s. 6d. Gal- 
vanised corrugated sheets are £12 15s. as the bottom price for 24 g., 
f.o.b. Liverpool, or equal, and some of the leading makers will not 
accept less than £13, with delivery to the end of the year. The 
export demand is very large just now, and prices are also being 
driven up by the advances in raw steel. Merchant bars are £6 lds. 
for ordinary qualities, and common bars are approaching this level, 
while superior sorts are increasingly firm at £7 per ton. 


Pig Iron. 

Pig iron keeps in large demand and with advancing 
prices at, for Northampton forge sorts 53s. 6d. to 54s. 6d.; Derby- 
shire forge sorts, 54s, to 55s., both delivered in this district ; 
North Staffordshire second sorts, 54s. 6d. to 55s. 6d.; and South 
Staffordshire part mine forge, 54s, to55s. per ton. Common forgeiron 
is 50s. to 51s. for South Staffordshire makes. Foundry iron prices 
are an average of 3s. 6d. to 5s, above forge. Some alarm is being 
expressed by certain Midland pig iron producers lest some of the 
iron being sold to Belgium and Germany in such large quantities 
should find its way back to the English market. Instances of this 
have occurred before. Numbers of the present transactions are 
through merchants who will not disclose the ultimate destination 
of the material. Makers who are doing the continental business, 
however, state this week that special care is now being taken to 
prevent such a contretemps. The iron is being shipped mainly from 
Boston and Lynn. 


Dearer Steel. 

Native steel makers on Birmingham Exchange to-day 
reported more life in raw steel than for some months past. There 
was an entire absence of continental steel supplies, and native 
makers profited proportionately. Consumers who bought from 
Germany last March cannot get deliveries, and are, therefore, 
compelled to purchase English material at a much higher rate. 
If the present tendency of business for steel expands, something 
like a famine is feared before the year is out. Siemens billets 
and tin and sheet bars were quoted £5 10s. for early delivery, 
and £5 15s. for 1907 deliveries. There was a large demand, too, 





for plates, large steel bars, angles, and channels for constructional 
engineering and railway wagon building and kindred work. aud: 
prices were of an advancing order. Girder plates were £7 1s. t 

£7 15s.; joists, £7 to £7 2s, 6d.; engineering angle, £6 15s, to ¢7. 
and boiler plates, £8 12s, 6d. to £8 15s. per ton, : 


Iron Trade Caution. 

Makers of iron in Staffordshire report the existence of 
a strong feeling that especial care should be exercised during thj 
boom not to overdo the market in the matter of price advances, 
Three months is declared to be as long as the district ean stand 
top prices. Inquiries issuing from these complaints elicit that 
manufactured ironmasters are fully aware of the dangers ahead 
and that they are very desirous to act with caution. Manufac. 
tured iron is being forced up by raw materials, particularly pig 
iron, whether producers will or won't consent. But the error of 
previous revivals of killing the golden goose with too great eager. 
ness to run the revival for all it is worth will not, there is good 
reason to believe, be repeated in Staffordshire on this occasion. As 
evidence in point, it seems very unlikely that any advance will be 
declared in marked bars at the October quarterly meeting, which 
is fixed for 11th prox., although it is not improbable that the 
Unmarked Bar Iron Association may announce a rise of 5s. per ton 
on quarter-day. It was in the early part of the current quarter 
that marked bars were reduced 10s. per ton, bringing them down 
to their present figure of £8 10s., with £9 2s, 6d. as the Earl of 
Dudley’s price, and it is likely that. this figure will continue with- 
out alteration. It may be added that the quarterly meeting js 
being looked for with much expectation by all sections of the 
iron and steel trades as a time when great firmness in prices— 
and probably some advances—are to be anticipated on al! sides, 


The Brass Trade. 

The Birmingham brass trade—a very important one—has 
not yet entirely recovered from all its receut difficulties, but in al] 
branches employment is reported to be rather better than it was at 
this time last year. The trade cannot work at its best, however, 
as long as raw materials remain so abnormally high. Copper has 
been at about £88 per ton, or thereabouts, lately, and while this 
metal continues so much above the normal, it is only what might 
be expected that purchases of brass goods should be postponed as 
long as possible, and then confined to the narrowest workable 
limits, And this is what consumers are now doing. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, September 27th, 
A Retrospect. 

As the month closes it becomes more and more apparent 
that it is demand outside this centre that keeps prices on the 
present level. Although there was a fair attendance on the Iron 
‘Change on Tuesday, there was no great volume of business passing, 
Fluctuations in the prices of pig iron have not been so great as 
they were in August, when Derbyshire gained fully 2s. 6d., Cleve- 
land 3s., and Scotch about 1s. per ton. The following figures show 
the prices of foundry iron ruling in this market at the opening 
and closing days of this month :—Lancashire, 61s. 6d. to 62s. and 
62s. 6d.; Lincoln, 583, to 58s. 6d. and 58s. 6d. to 59s.; Staffs, 57s, 
and 58s.; Derby, 59s. to 60s. and 61s.; Middlesbrough open brands, 
63s. 4d, to 63s. 10d. and 63s. 10d. to 64s. 4d. In Scotch iron the 
difference has scarcely been so marked. Gartsherrie closed at tts, 
as against 65s. 6d., Glengarnock gained 6d. to 1s., Ezlinton {d. to 
1s., Dalmellington was practically unobtainable at even Is. to 1s. 6d. 
more money. Hematite iron gained about ls. 6d., but there has 
been no great demand here. 


Finished Iron. 
There has been no great change to record on the week, 
Bars and plates in active demand. 


Steel. 

The placing of oneor two important locomotive orders in this 
district has caused more orders to be given for plates, which ar 
held for full rates. Billets are very steady, and for smail quanti- 
ties as much as £6 to £6 2s. 6d. isasked. Bars also tend upwards. 


Manufactured Copper. 
Sheets, which started at £98 at the beginning of the month, 
stands at £104 at the close, and both copper and brass tubes have 
advanced in sympathy. 


Quotations. 

Pig iron: Lancashire, No. 3 foundry, 62s. 6d.; Lincolnshire, 
58s. 6d. to59s. ; Staffordshire, 58s.; Derbyshire, 61s.; Middlesbrough, 
open brands, 63s. 10d, to64s. 4d. Scotch : Gartsherrie, ti6s.; Glengar- 
nock, 63s, 6d. to 64s.; Eglinton, 63s. 6d. to 63s. 9d.; Dalmellington. 
63s. 6d. to 64s., delivered Manchester. Scotch, delivered Hey- 
sham: Gartsherrie, 64s.; Glengarnock, 61s. 6d. to 623.; Eglinton, 
61s. 6d. to61s. 9d. ; Dalmellington, 61s. 6d. to62s. Delivered Preston : 
Gartsherrie, 65s.; Glengarnock, 62s. 6d. to 63s.; Eglinton, 62s. 6d. 
to 62s. 9d.; Dalmellington, 62s. 6d. to 63s. East Coast hematite, 
68s. to 69s.; West Coast ditto, 69s. to 703., both f.o.t. Finished 
iron: Bars, £7 5s. ; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to 
£8 12s. 6d. Steel: Bars, £7 10s.; hoops, £7 17s. 6d.; boiler 
plates (official), £8 12s. 6d.; plates for tank, girder, and bridge 
work, £7 7s. 6d.; English billets, £5 12s. 6d. to £5 17s. 6d.; 
sheets, £8 17s.6d. Copper: Sheets, £104; seamless copper tubes, 
12d.; brazed ditto, 11?d.; condenser, 104d.; seamless brass tubes, 
94d.; brazed ditto, 107d.; rolled brass, 9d.; brass wire, 8id, Sheet 
lead, £21 10s. per ton. 


Lancashire Coal Trade. 


The tone continues to improve, slack being in strong 
request. In the expectation of developments in the trade there 
was a better attendance than usual on the Coal Exchange on 
Tuesday. The advances in South and West Yorkshire and 
Derbyshire were not unexpected, and a meeting of Lancashire 
coalowners is expected to be held shortly to discuss the position 
and decide whether any change shall be made in the list. Mean- 
time, we have no change in quotations to note, but the position is 
a decidedly healthy and improving one generally. 


The Wages Question. 

Deputations from the various branches of the engineering 
trade met a committee of the Employers’ Federation in Man- 
chester on Wednesday, and discussed the demand for an advance 
in wages. The members were bound to secrecy as to the result, 
but it is said that nothing whatever was done, and that the matter 
will have ultimately to come before the London Committee. 


BARROW-IN-FURNEsS, Thursday. 
Hematites. 

There is a stronger and fuller demand than ever for hema- 
tite iron, and as it is not possible to increase the make very 
materially, the prospect is afforded of either the clearance of 
warrant stocks, which are now at 68,090 tons, or about a fortnight’s 
make of iron in the whole of the district, or an increase in prices, 
and possibly by the transference of orders to other hematite pro- 
ducing districts. The first consequence of the better demand is 
shown in an increase in prices. Mixed Bessemer numbers 
are at 69s, net. f.o.b., and warrant iron net cash sellers 
is at 683. 34; buyers, 68s. The improvement in demand 
comes at a time of the year when it is generally expected that 
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a more active market will be shown, and an especially note- 
worthy feature of the present position is that nearl all the 
business doing between makers and buyers is for forward delivery, 

xd the metal is needed for consumptive purposes. Very little 
P :pt business ix being done. ‘There are 36 furnaces in blast, 
and probably an additional furnace will be lighted shortly at the 
(Carnforth Works and another at the Barrow Steel Works. The 
jron ore trade is brisk. Native ores are quoted at 16s. er ton net 
at mines, and Spanish ores are at about 203. net at West Coast 


ports. 


pron 


Steel. 

The steel trade is much better employed, and this is 
irobably the reason why the demand for hematite pig iron has 
fhereased. The rail mills are fully employed, and a good few 
orders have lately been placed, prices being at £6 7s. 6d. for 
heavy sections net f.o.b. ‘There are some very large specifications 
in the market, and as both American and continental makers are 
well placed with orders it is probable much of the foreign business 
offering and practically all the home orders will be placed with 
British makers. A better demand has arisen for shipbuilding 
material, and the mills at Barrow are busily employed night and 
day, and are likely to remain so for some time to come. Heavy 
plates are at £7 78. 6d. per ton net cash. There is some improve- 
ment to note in merchant steel, but the mills are not yet fully 
employed. A better trade is also doing in heavy steel castings. 

Shipbuilding and Engineering. 

Vickers, Sons and Maxim have commenced work on the 
construction of one of the Brazilian battleships ordered from 
Armstrong, Whitworth and Co _ She will be about the size of the 
Triumph, built at Barrow originally for the Chilian Navy, but 
afterwards purchased by the British Admiralty. Other orders are 
expected for warships. he trials of the Peruvian cruiser 
Almirante Grau have been very successful. She was built to steam 

~ at 24 knots, and if she failed to get this speed the firm agreed to 
take the vessel back. She maintained a 24-knot speed with her 
boilers working under normal conditions, and on the measured 
mile steamed at 24-64 knots. 


Shipping and Coal. 

There is a considerable tonnage of shipments of iron and 
steel from West Coast ports, but they have not yet reached the 
tigures of the corresponding period of last year. Coal and coke 
are in very full demand and high prices prevail. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coa’, 

AN advance of 1s, per ton in domestic fuel has been 
decided upon in South Yorkshire, and a similar increase is re- 
ported from West Yorkshire, In Derbyshire and North Notts 
the quotations will te raised 6d. per ton, The intimation of 
higher values has caused larger demand, in addition to heavier 
local business, from London and the Southern and Eastern 
Counties’ markets. Merchants are buying more freely, and house- 
holders are pressing for supplies to be delivered this week in order 
to save the advance on October Ist. There is not much stock in 
hand, although the collieries are generally fully employed. 


Steam and other Coa'. 

As yet there is no weakness perceptible in the steam coal 
trade, the demand for the Baltic ports and for the Humber steam 
fishing fleets being still very large. The close of the shipping 
season is fast approaching, but instead of there being any wavering 
in values, it is stated that in some instances sellers have succeeded 
in obtaining from 8s, 9d. to 9s. per ton for supplies—a price from 
3d. to 6d. per ton in advance of the ordinary contract rate. Coking 
slack and smudge, for the local patent coke ovens, continue in active 
request, the consumption for coke-making purposes being at 
present greater than at any previous time. The price ranges up 
to 4s, 6d. pee ton at the pit. Lancashire cotton mills and York- 
shire textile trades make heavy calls for manufacturing fuel, the 
superior qualities fetching easily about 4s. per ton at the pits. The 
call for gas coal is increasing. 


Coke. 


In spite of the large production, the coke trade is active. 
Heavy tonnages find a ready market at the rates firmly maintained 
for over two months. Best South Yorkshire fetches from 11s, 6d. 
to 12s, 6d. per ton for ordinary and washed samples, the best 
retined coke making considerably in advance of those figures. The 
briskness in the iron trade is accountable for a large weight being 
required for smelting purposes. A heavy tonnage is being sent to 
North Lincolnshire, and there is also a good business doing with 
Derbyshire, Leicestershire, and other smelting localities. 


New Colliery. 

The workmen employed in the sinking of the new colliery 
at Elsecar, belonging to Earl Fitzwilliam, have just struck coal at 
a depth of 344 yards lft. Sinking operations were begun about 
fourteen months ago, and a 16ft. shaft, which will be used as the 
air shaft, has been sunk under the guidance of Mr. Blackledge. 
The coal, which is of the Parkgate seam, is about 4ft. 6in. thick, 
and of very good quality. The main shaft, which is to be 18ft. 
diameter, is expected to be completed in about eighteen months, 


Iron and Steel, 


In the iron market the tendency is still upward, and likely 
to continue so, Although there isno change in Lincolnshire and 
. Derbyshire official quotations in the various classes of iron largely 
used in this district, little disposition is shown to sell, the general 
impression being that values will yet go higher. Hematites are 
again dearer, more especially those of the East Coast. West Coast 
hematites, which were given at 77s. 6d. per ton last week, are now 
quoted at 77s, 6d. to 783. per ton ; while East Coast have advanced 
from 73s. 6d. per ton to 75s. per ton, both subject to 24 per cent. 
_ delivered in Sheffield and Rotherham. The increased quotations 
for Lincolnshire irons, announced last week, still obtain, and more 
business could be done for forward delivery were holders at all 
eager to sell. No, 3 foundry, 56s. 6d. per ton; No. 4 foundry, 
d4s, 6d. per ton; No. 4 forge, 53s. 6d. per ton; No. 5 forge, 
mottled, white, and basic, 57s. per ton. Derbyshire irons are also 
in good demand, the quotations being 50s. per ton for No. 3 
foundry, and 54s. per ton for forge. In the various steel depart- 
ments work is reported to be abundant, and the outlook is most 
encouraging, 


Railway Material. 


The call for railway material, both on distant and home 
acc-unt, continues to increase, with every prospect of greater 
pressure as the season advances. Foreign Shwes companies are 
making important requisitions on manufacturers hereand elsewhere. 
The Argentine Republic is at present an important customer, large 
extensions being made to existieg lines and new railways in con- 
struction. ‘Lhe differefit companies, it is satisfactory to note, are 
placing in this country the great bulk of their orders for engines, 
carriages, wagons, and stores. Springs, axles, tires, buffers, and 
other parts are being extensively produced in this district for that 
market, and the demand is certain to be maintained for a consider- 
able time. For South America generalry. there is a good business 
doing in railway work, and inquiries are being freely made for 
China and Japan, The Indian railways are also requiring various 
descriptions of stores ; tenders for spring steel are now being sent 
in for one of the large Indian lines, and there are requirements 











also on Australian account. More work is being plazed for British 
railway companies, and it is expected that there will soon be con- 
siderable pressure for the home lines, some of which have been in 
the habit of restricting their orders to meet immediate require- 
ments. The reports from the leading railway material manufac- 
turers all concur in their character, the firms being well employed, 
and, in some instances, exceptionally busy. In wagon building 
and repairing there is full employment. 


Cammell, Laird and Co. and Workington. 


The formal transfer of the Workington Dock and Harbour 
to Cammell, Laird and Co., Limited, Cyclops Works, Sheffield, 
took place on the 22nd inst., and Captain Johnston, of the Ray 
line of steamers, assumes control as dock and harbour master. At 
the luncheon held at the shipping offices—presided over by Mr. 
A. G. Longden, Sheffield—it was stated that the company’s 
developments elsewhere would not affect Workington prejudicially. 
The Mayor of Workington expressed gratification, and added the 
hope that the company would see its way to their advantage to 
make developments at Workington. The company, as is well 
known, is contemplating the establishment of branch works in 
some other part of the country, but no official communication has 
yet been made respecting the locality likely to be selected. 


Sheepbridge Coal and Iron Company, Limited. 

The forty-second annual meeting of shareholders was 
held at Sheffield on the 24th inst. The chairman, Mr. Frederick 
Fowler, Sheffield, in proposing the adoption of the report and 
balance-sheet, which he regarded as very satisfactory, stated that 
the company had had a fairly good year, and the immediate 
ac geo were also good, At present the iron trade was fairly 
orisk, and the coal trade pretty steady. The company’s produc- 
tion of coal during the year had increased by nearly 200,000 tons, 
and there was an increase also in the production of pig iron. At 
present they were improving the two old blast furnaces, which 
would enable them to produce more iron, At the Dinnington 
Colliery the coal had proved to be of good quality and excellent 
coking coal. The company was about to put down a by-product 
plant. Some delay had been caused at the new Maltby Colliery, 
owing to not getting the railway there as soon as they expected. 
They were putting down a borehole, in order to find out at what 
depth the coal was likely to be reached. They had every expecta- 
tion that the coal would be 5ft. or 6ft. thick. 


Imperial Industries Club. 

This club is to visit Sheffield in October, and the annual 
country banquet will be held here on Thursday, the 4th proximo. 
The following day will be occupied in inspecting several of the 
leading industrial establishments of the city. In the evening 
there will be a reception at the Town Hall, on the invitation of the 
Lord Mayor of Sheffield. Messrs. Walker and Hall, Electro Works, 
Howard-street, have issued invitations for luncheon to the mem- 
bers of the club visiting the city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The General Situation. 

Iv is acknowledged on all hands that trade in the iron and 
allied industries continues to enjoy a measure of prosperity such 
as has not for several years previous to this been reported. Im- 
provement is noticeable this week in most branches, and con- 
sumers appear to be very anxious to buy for delivery well ahead— 
in fact, over the first half of next year, which affords an indication 
of the view they take of the future. Lower prices than the present 
are not looked for, and thus consumers are not likely to gain any- 
thing by waiting ; indeed, the general opinion is that business in 
the first half of 1907 will be even brisker than that of this year has 
been. The tone of the market here, while not excited, is buoyant, 
and the genera! opinion is that the best of the prosperous trade is 
yet to be experienced. What has strengthened the situation 
materially has been the increase in business in finished materials, 
and also in the shipbuilding industry, though it is not easy to 
recognise the reason for this latter, seeing that rates of freight are 
as wretched as .ever, and the cost of running steamers does not 
diminish, coal being very dear. It is difficult to see what ship- 
owners are going to do with so many new vessels as are now on 
order, but it is to be presumed that they know their own business 
best. Producers of iron and steel have no need to quarrel with the 
low freights, because it is partly owing to them that England is 
doing the largest export trade on record, 


Cleveland Pig Iron. 

Never were production and deliveries so large as they have 
been during the last six months in this district, and the prices of 
Cleveland iron have attained figures higher than any rerorted 
during the last six years, The extra production is all being taken 
up, and there is little necessity for consumers drawing iron out of 
the public wairant stores. On account of the inadequate output, 
they had to secure considerable quantities of warrants between 
March and July, but now business in warrants is left pretty much 
to the speculators, more especially as the difference between the 
ee of makers’ iron and warrants is not enough to influence 
yusiness in favour of the latter. The consumers, as a rule, want to 
know what brand they are getting when they buy pig iron, but no 
particular brand can be guaranteed to them when they purchase 
warrants. Thus the price of Cleveland warrants has this week 
fluctuated about 54s. 7d. cash, whereas neither makers nor second 
hands have taken less than 55s. per ton for No. 3 Cleveland pig 
iron for early f.o.b. delivery, and more than that was asked for 
delivery over the first half of next year—55s. 6d.; but producers 
are in no hurry to sell for delivery beyond the end of this 
year, when the tendency of prices is so markedly upwards, 
There were some advantages in buying warrants when quick 
delivery was required, but since the production of the district 
has been increased the makers can give prompt delivery. No, 1 is 
at 56s. 6d., No. 4 foundry at 54s., pa No. 4 forge at 53s. per 
ton. It is difficult to find a maker who has any mottled and white 
iron for sale ; practically none is being produced in this district. 


Hematite Iron. 

There is more activity in the steel industry, and thus an 
increased demand for hematite pig iron; in fact, good sales of 
East Coast brands have been made to Sheffield manufacturers 
during the last few days, and also for export. The price of 
mixed numbers has been raised to 69s. per ton, or ls. on the 
week, but makers are not satisfied with that ; in fact, they hold 
that they should now be realising 72s. 6d. per ton, if selling prices 
had increased at the same rate as the cost of materials, and 
where producers have to pay the extra prices for ore and coke, 
they can hardly cover expenses. e ore merchants quote 
21s. 6d. per ton c.i.f. Tees for average Rubio, and they expect 
the Spanish mineowners will put the price up further ; in fact, 
it is believed that very shortly-17s. f.o.b. will Le the price, and 
to that 5s. freight will have to be added. That being so, some 
of the merchants refuse to quote at all, 


Stock of Pig Iron. 
Not much Cleveland iron is being taken out of Connal’s 

public stores, as consumers can get nearly all they require from the 
makers, and at prices which compare favourably with those of 
warrants. Thus the stock on 26th had only gone down to 
601,473 tons, a decrease of 11,142 tons this month. e stock con- 
sisted of 579,919 tons of No. 3 and 21,554 tons of other iron deliver- 
able as standard. In March they held 750,095 tons, the maximum 
ever reported by them in the Cleveland stores, 








Pig Iron Exports. 

The exports of pig iron from the Cleveland district have 
become brisker during the latter half of the month, and prospects 
of their being very large next month are good. The quantity 
shipped up to 26th has been 110,329 tons, as compared with 
106 155 tons last month; 79,412 tons in September last year ; 
71,523 tons in September, 1904; and 81,252 tons in September, 
1903, all to 26tb. 


Manufactured Iron and Steel. 

The improvement in demand goes steadily on, and there 
is undoubtedly a brisker business in rails, plates, bars, and angles. 
More especially is this so with regard to shipbuilding material, and 
it is expected that shortly the makers thereof will add 5s. per ton 
to their present quotations, bringing steel ship plates up to £7 5s., 
less 24 per cent. It is not easy to buy them now at £7, less 24 per 
cent. Ship angles—steel—are extremely firm at £6 12s. 6d., less 
23 per cent. Stanchions have been raised 5s. per ton, and sales of 
all kinds of shipbuilding steel are more readily effected than at 
any time since last January. On this account builders think it 
best to cover, and they have placed a good number of orders for 
execution next year. The bar manufacturers of this district held 
a meeting on Monday at Newcastle to discuss the question of 
selling prices. It had generally been expected that they would 
put up quotations 5s. per ton, but they decided not to alter prices 
just yet, though they have lately booked very satisfactory orders. 
Sheets have been raised, steel singles being up to £8 5s., and 
doubles to £8 103., both less 24 per cent. f.o.t. The minimum for 
corrugated galvanised sheets is £12 15s., less 4 per cent. for 24 
gauge in bundles; but more than this is generally realised. The 
rise in the cost of pig iron and fuel necessitates higher selling 
prices for the finished material. Heavy steel rails are at £6 7s. 6d. 
net f.o.b., and there are very fair orders offering. 


Shipbuilding and Engineering. 


The threatened labour difficulty on the Clyde somewhat 
checks business in this district, but there is no doubt that the ship- 
building industry has improved. It is true that orders for tramp 
steamers are exceedingly few, but those who want special types of 
steamers are taking the opportunity of contracting for them 
before prices rise, as every one expects they will do shortly, 
if only to make up for the extra cost of materials. There 
are vacant berths at some of the yards, but on the whole 
the works must be reported busy, and they are likely to 
continue so. There is a large amount of business going on 
in ship repairing, and several vessels are waiting in the 
Tyne for extensive repairs, The engineering establishments are 
kept well occupied, more especially those producing marine engines 
and machinery for the iron and steel works. The chairman of 
Palmer’s Shipbuilding and Iron Company at the annual meeting 
said the extension of their engine works during the year had 
enabled the firm to enter successfully into competition for the 
construction of engines for other shipbuilding firms. The confer- 
ence between the boiler makers and iron shipbuilders on the North- 
East Coast and their employers at the close of last week at Newcastle 
took the form of a preliminary discussion on the state of tzade. 
The men’s representatives will report to their constituents, who 
will then decide whether it is advisable to press on the present 
movement for an advance of wages. 


Armstrong, Whitworth and Co. 

The eleventh annual report of Sir W. G. Armstrong, 
Whitworth and Co, states that there was a profit of £607,186 on 
last year’s operations, and the dividend for the ordinary share- 
holders will be 3s. per share, which is at the rate of 15 per cent. 
perannum. Of this ls. has been paid as interim dividend. The 
directors, in view of the important part played by torpedoes in 
naval warfare, have acquired an interest in the undertaking of 
Whitehead and Co., Limited. 


Coal and Coke. 

Business continues good, though not quite so brisk as it 
was. The collieries, however, are all well occupied, and the exports 
are very good. The abolition of the coal tax on November Ist puts 
coalowners in a better position for competing for foreign orders, 
and they are doing better in this line. The house coal merchants 
in Durham have decided to advance prices 1s, per ton from Monday 
next. Coking coal is in exceedingly good request, especially on 
export account ; indeed, the demand on that account, both for 
coking coal and coke, is such that hardly enough is forthcoming to 
satisfy home demands. Medium coke has been put up to 18s, 6d. 
per ton delivered at the furnaces on Teesside, while coking coal 
realises 10s. to 10s. 6d. f.o.b. Best gas coals are at 10s, 6d. per 
ton f.o.b., and demand is very satisfactory. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 


THERE is little appreciable change in the general condition 
of trade since last report. A good business is being done in many 
departments, and orders have been coming to hand in a fairly 
satisfactory manner. In some branches, notably the shipbuilding 
industry, the fresh contracts do not compensate for the work that 
is being completed, so that it is not unlikely business will not be 
quite so good in the next few months as it has been since the 
beginning of the present year. Of course, the busy season is only 
now commencing, and it is impossible to foresee what deve!op- 
ments may take place within the next few weeks. It is somewhat 
unfortunate that a period of uncertainty like the present should 
have been chosen by one or two sections of workmen to precipitate 
a quarrel on the wages question, 


The Warrant Market. 

There has been a somewhat quieter feeling in the pig iron 
warrant market. Dearer money has apparently done something to 
check the course of speculative business. There has, at the same 
time, been a good demand for makers’ iron both for home use and 
export, the purchases by home consumers having been on a fairly 
extensive scale. Business has been done in Cleveland warrants at 
4s. 5d. to 54s. 64d. cash, 54s. 7d. for delivery in seven days, and 
54s. 94d. to 54s. 10d. one month. Scotch warrants are quoted 
nominally 59s. 9d. per ton. 


Hematite and Foundry Iron. 

There has been a fair business in hematite pigiron. Cum- 
berland warrants have been done at 67s. 9d. cash, and 68s. to 
68s. ld. one month. Scotch hematite is quoted by merchants 71s. 
for delivery at the West of Scotland Steel Works. Foundry iron 
has been in somewhat better reyuest, and standard pigs are quoted 
54s. 14d. at Glasgow. 


Output and Stocks of Pig Iron. 

Since last report an additional furnace has been placed on 
ordinary pig iron, and the production of ordinary and hematite in 
Scotland is now equal, there being 42 furnaces making each class 
of iron, while six furnaces are producing basic iron. There are 
thus 90 furnaces in blast, compared with 89 last week and 86 at this 
timelastyear. It will thus be seen that theironmasters are very busy. 
They have good orders in hand, and the demand is such that itis not 
believed any additions are at present being made to stocks. 
Connal’s Glasgow warrant stores contain 11,189 tons of ordinary 
and 6000 tons standard foundry pig iron, a total of 17,189 tons, 
or 30 tons less than a week ago, and 4404 tons below the quantity 
held at the beginning of the year, 
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Prices of Scotch Makers’ Iron. 
The values of Scotch makers’ pig iron are steady. 
G.M.B., No. 1, is quoted at Glasgow 62s.; No. 3, 60s. ; Monk- 


land, No. 1, 62s. 6d.; No. 3, 60s. 6d.; Carnbroe, No. 1, 65s.; | 
‘ No, 1, | 


No. 3, 62s.; Clyde, No. 1, 67s.; No. 3, 62s.; Calder, 
67s.; No. 3, 62s. 6d.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 
62s. 6d.; Langloan, No. 1, 69s.; No. 3, 65s.; Summerlee, 
No. 1, 70s. 6d.; No. 3, 65s. 6d.; Coltness, No. 1, 76s., No. 3, 
63s.; Glengarnock, at Ardrossan, No. 1, 68s.; No. 3, 63s.; 
Eglinton, at Ardrossan or Troon, No. 1, 62s. 6d.; No. 3, €0s.; 
Dalmellington, at Ayr, No.1, 64s. Gd.; No. 3, 59s. 6d.; Shotts, at 
Leith, No. 1, 67s., No. 3, 62s. 6d.; Carron, at Grangemouth, 
No. 1, 68s. 6d.; No. 3, 63s. 6d. per ton. 


Pig Iron Shipments. 


The shipments of pig iron from Scottish ports in the past | 


week amounted to 5238 tons, being 668 less than in the same week 
of 1905. The aggregate shipments since the beginning of the 
year are 221,764 tons, which shows an increase of 7955 tons over 
the quantity despatched in the same period of last year. The 
arrivals of Cleveland iron at Grangemouth were 8004 tons, being 
3594 tons less than in the corresponding week, but there is a total 
increase in these imports for the present year to date amounting to 
24,030 tons, 


Finished Iron and Steel. 

When raising the prices of finished iron a few days ago, 
the makers gave an opportunity to purchasers to place immediate 
orders at the old prices. The result has been that a very large 
amount of material has been bought, so much so that it is said the 
benefit of the 5s. advance will not be appreciably felt for a con- 
siderably time. At the same time it is admitted that it was 
a good thing that the business was obtained. Having so much 
work in hand, the makers will now be in a better position to hold 
for advanced rates. Makers of hoops and strips have advanced 
their prices 5s. per ton. The large orders for steel ship plates 
reported to have been placed with English makers is likely to have 
a good effect. Complaints are being made that prices have been 
raised against the Scotch shipbuilders by the Steel Conbination, 
while material is delivered at Belfast at lower rates. It seems 
clear that Belfast is obtaining some advantage, but the Scotch 
makers state that for this they are not responsible. 


Threatened Strike of Boilermakers. 

The boilermakers in the Clyde district threaten to come 
out on strike because the masters have not conceded an advance 
of wages. The action of the men has been such as to preclude 
fair consideration of their claim. Before making their appeal 
to the employers, the leaders of the men took a ballot in favour of 
the advance, which, they say, authorised them to bring out the 
men without another vote, if the advance was not conceded. It 
is easy to get a large majority to vote for higher pay, but the 
employers do not think that they can be blamed for declining 
to consider the request while the agents of the men are armed 
with a coercive vote. Notice has been given that the strike will 
commence on 29th instant. It is likely to have a bad effect on the 
shipbuilding and engineering industries, whatever may be the 
ultimate result. The employers are, no doubt, protected by a 
strike clause in their Jcontracts, but the present seems to be an 
inopportune time for a strike, when orders are scarce. 


The Coal Trade. 

The coal shipments are considerably smaller than the extra 
heavy figures of last week, but the volume of trade is still a good 
average. Household coal meets with an increasing demand, and 
manufacturing qualities are active, prices of all sorts being steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

The coal market remains quiet, but prices are steady, and 
tonnage supplies on the whole seem better. For prompt shipment, 
in some instances, buyers have been able to trade at favourable 
prices. All things considered, quotations are well maintained. 
As indicating the improving state of Monmouthshire coals on the 
market, a representative of one of the largest Monmouthshire col- 
lieries gave me to understand this week that he had disposed of 
practically all his output next year at fair prices. Two classes 
of coal are distinctly firm—best Monmouthshire and _ best 
small steams. Italian coal continues to command attention. 
It is stated in reliable circles that the total quantity of coal 
already purchased, f.o.b. and c.i.f., exceeds 300,000 tons. This 
large purchase has told upon forward business, one member on 
Change stating that, outside the Transatlantique, Italian, and 
German contracts, very few have been arranged for next year. 
Cape railways are inquiring for 180,000 tons. The enormous pro- 
portions to which the coal trade has grown, and of which Welsh 
forms so great a part, has led to inquiries as to relative coal 
resources of competitive countries, and it is interesting to learn 
that British coalfields cover 9000 square miles, or treble those of 
Germany, which has only 3600, while France is limited to 1800 
square miles, As regards quality, the British is premier. 


Latest Coal Quotations. 

Cardiff quotations this week were as follows:—Best steam’ 
lis. to 15s, 3d.; best seconds, 14s. 6d. to 14s. 9d.; seconds, 13s. 6d- 
to lds.; dry, 12s. 9d. to 13s. 3d.; best washed nuts, 12s, 3d. to 
12s. 6d.; seconds, lls, 6d. to 12s.; best weshed peas, lls. to 
lls. 3d.; seconds, 10s, 6d. to 10s. 9d.; very best smalls, 9s. 3d. to 
9s, 6d.; best ordinaries, 8s. 6d. to 9s.; seconds, 7s. 9d. to 8s. 6d.; 
inferiors, 6s. 9d. to 7s. 6d. Monmouthshire semi-bituminous : 
Best large, 13s. 9d. to 14s.; best ordinaries, 13s. to 13s. 3d.; 
seconds, lls. 9d. to 12s. 3d.; inferiors, 11s. 6d. to 11s. 9d. House 
coal: This class of coal is distinctly hardening in price—Best 
households, 15s. 6d. to 16s.; best ordinaries, I4s. to 14s. 6d.; 
seconds and other kinds, 1ls. to 13s. No. 3 Rhondda, 15s. to 
15s. 3d.; brush, 13s.: smalls, 10s. 9d. to lls. No. 2 Rhondda, 
lls, 3d. to 1ls. 6d.; through, 9s. 3d. to 9s. 6d.; stnalls, 7s. 6d. to 
7s. 9d. Anthracite at Swansea: Trade good, demand sustained, 
prices firm. Malting: Best, 19s. to 20s.; seconds, 15s. to 15s. 6d.; 
big vein, lds. to lds. 6d.; red vein, 9s. 3d. to 9s. 6d.; cobbles, 
17s. 6d. to 18s. 6d.; nuts, 20s. 94. to 21s. 6d.; peas, 12s. to 13s.; 
rubbly culm, 6s.; duff, 4s, 6d. to 5s. Swansea’s quotations for 
steam are:—Best, 15s.; seconds, 12s.; No. 3 Rhondda, 1is.; 
small, 9s. to 9s. 6d. 


The Patent Fuel Trade. 

An active inquiry continues at all ports. Last week 
Swansea despatched over 18,000 tons. Carditf trade is also strong, 
and prices advancing—1l6s, to 16s. 3d., according to brand. Notifi- 
cation has been given at Cardiff, with reference to the Italian fuel 
demand, that tenders are to be in by Thursday. It is complained 
that conditions are so stringent that local merchants keep aloof, 
and it is thought likely that only about one-third of the needed 
—- will be tendered for. Swansea prices remain at 13s. to 
13s. 6d. 


**Mabon” and Non-unionism. 


‘** Mabon” is being accused of advocating the application | 


of more pressure upon coalowners who are disposed to allow colliers 
a free hand in the matter of the employment of non-unionists. 
The hon. member is evidently of opinion that if colliers were left 
to their own judgment the Federation would suffer. 


Coal Working in the Aberdare Valley. 

The longevity of Aberdare seams has occasionally had 
practical evidence given. This has been the case at Abernant, 
Badlys, and other places, and now I hear that Aberewmboi, a 
colliery dating back to the time of the Waynes, is to be re-opened, 
Aberdare vies with Merthyr as one of the earliest in working the 
| steam coal measures, following closely on the track of the first 
| workers of the ‘* Merthyr four-feet.” 


| Pitwo-d. 

} Heavy arriva’s at most ports have occurred of late, chiefly 

| from France. Prices, contrary to the optimistic forecast of 

| merchants, have not improved, 18s. 6d. being best price obtainable 
mid-week, and it is reported that sales have been effected of a large 

| quantity of wood at 18s. 3d. 


Cammell, Laird and Co. to have a Branch in Wales. 

After a good deal of conflicting rumour it is now definitely 
stated that a branch is likely to be established in the Swansea 
district. The site projected is in the administrative area of Neath, 
on the Crumlin Burrows, Swansea, and application has been made 
to the Neath local government to give exemption from local rates 
for a certain number of years—seven was stated—while the works 
were being established. This the authorities demurred to, but it 
is expected that some time will be conceded. Considerable satis- 
faction is being expressed at Swansea, as railways and harbour will 
be much benefited. 


Newport Tramway Extension. 
The Newport Tramways Committee has under discussion 
the question of extending the route as far as the transporter 
bridge. 


Iron and Steel. 

At the chief Bessemer works there is considerable activity. 
Dowlais turned out last week between 3000 and 4000 tons of steel 
rails, heavy. These were chiefly for colonial and foreign use. ‘The 
leading works are all busy ; home railways are coming into evidence, 
and light colliery rails are in demand, also fish-plates, billets, &c. 
The chief despatches have been about 260 tons iron and steel to 
Shanghai, and 700 tons to Pernambuco. Several cargoes of pig 
iron have come in, amongst them 540 tons from Barrow, and 
580 tons from Harrington. Iron ore has been received in fair 
quantities from Bilbao, Santander, and Hornhills Bay. A good 
make of steel bars is being turned out at Llanelly. On ’Change, 
Swansea, the pig iron trade was reported as follows :—Bessemer 
mixed numbers, 67s. 9d.; Middlesbrough, 54s. 6d.; Scotch, 59s. 9d. ; 
Welsh hematite, 7 6d. Steel bars: Siemens, £5 2s. 6d. to 
£5 5s.; Bessemer, £5 3s. 6d. perton. Iron ore, Cardiff and New- 
port: Rubio, 19s. 6d. to 20s.; Tafna, 20s. to 20s. 6d.; Almeria, 
19s, 6d. to 19s. 9d. 


Tin-plate. 

Last week the shipments of tin-plates were limited to 
41,113 boxes ; received from works, 58,659 boxes ; stocks increased 
to 165,282 boxes. Makers report a strong demand over all markets. 
The United States buyers are trying to buy over next year, and it 
is currently reported are showing increased anxiety to do so. 
This tells on quotations :—Bessemer cokes are, according to official 
list, 20 x 14, 13s. 44d, to 13s. 6d.; odd sizes, 14s,; C.A. roofing 
sheets, £9 5s. to £9 12s. 6d ; big sheets, £9 12s. 6d.; finished 
black plates, £9 12s. 6d. Three more mills are preparing to start 
at the Midland Works, and four at the Beaufort. 


Copper and Spelter and other Industries. 

These continue vigorous in the Swansea Valley. Copper 
is now at £90 2s. 6d., and spelter £27 12s. 6d. Other quotations 
are as follows:—Block tin, £185 12s. 6d.; lead, £18 17s. 6d.; 
silver, 3s. 11-16d. per ounce. Foundries have not recovered from 
the depression caused by the tin-plate trade, but with the 
stronger character of that industry are now beginning to 
improve. 





Newport Trade. 

Coal shipments last week reached the high total of 94,302 
| tons, or an increase of nearly 20,000 tons over the preceding week. 
It was reported on ’Change that house coal business had begun its 
upward course, and quotations are advancing. At first the upward 
movement is usually slight, and this is regarded as more promising 
than a “jump,” which might not be enduring. 


Swansea Trade. 

The returns of harbour business last week were again large, 
and, taking import and export, exceeded 100,000 tons. I note that 
Batoum and Odessa figured for 2500 tons. Swansea imported 
nearly 3000 tons pig iron, 704 tons scrap steel, 1400 tons iron ore, 
2520 tons pyrites from Norway, and 130 tons copper. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 19th. 

THE shipments of Lake ore for this year up to December 31st are 
estimated at 36,000,000. There has been more or less delay in 
making shipments durirg the summer, owing to scarcity of boats 
and labour trouble. Arrangements have been perfected for an 
enlarged output of ore next year, which wiil enable all con- 
sumers to be promptly supplied. Several immense vessels will be 
in the trade by that time, and it is believed that there will be no 
further delays. The demand for Connellsville coke is extra- 
ordinarily active. The estimated production of coke in the upper 
and lower Connellsville region for the tirst seven months of the 
year amounts to 8,275,577 vons, which is largely in excess of pro- 
duction for the same time last year. The total production for the 
two regions this year is put at 15,000,000 tons. 

The iron market is spcken of as somewhat quieter than usual ; 
this should be understood in a Pickwickian sense. A large amount 
of business has been done in basic, Bessemer, foundry, and forge. 
Prices have advanced all along the line in crude and finished 
material, excepting steel rails. A great deal of pig iron has been 
purchased for next year’s delivery, and, in fact, there is very 
little capacity left for the delivery of pig iron this year. The 
| advance in crude iron is over 2 dols. per ton, and a similar advance 
| has taken place in finished products, 
| Seven or eight south-western railway systems have at last 

formulated their requirements for steel rails for next year’s 
| delivery, the total requirements footing up 130,000 tons, of which 
| the Texas Railway wants 26,000 tons ; the Colorado, Texas, and 
| Mexico, 33,500 tons. A very heavy business is being done in 
| structural material. About a week ago the Harriman lines con- 

tracted for 30,000 tons of bridge material, and since then other 
| systems have purchased smaller quantities. The City Investment 
| Company of this city is considering offers to furnishing 14,500 tons 

of steel for a structure to be erected at Cortland and Broadway. 
| A general advance, more serious than that which has occurred, 
| would have taken place ere this, but the United States Steel Cor- 

poration has fought against any advance on sheets, tin-plates, and 
| soft steel bars. The Chicago, Milwaukee, and St. Paul has placed 
| a contract with the Pennsylvania Steel Company for 4000 tons of 
| bridge work. An order has been taken for 3/00 tons of bridge 
| steel over the Missouri River. 

The imports of copper at Atlantic ports since September Ist have 
| been 1507 tons. The exports during September, according to 
| present indications, will probably not exceed 16,000 tons. A larger 
export was expected, but there was delay in making shipments at 
the refineries, During the next two weeks 10,000 tons will be 








shipped to Europe. The copper market is very strong, and Lake js 
held to-day at 19; electrolytic at 194; and casting grades at 183. 
There is an active demand for small lots of refined copper for the 
next three months for shipment to Europe. 








LAUNCHES AND TRIAL TRIPS. 


BENDU, steamer ; built by Swan, Hunter and Wigham Rix hard. 
son, Limited ; to the order of Messrs, Elder, Dempster and (‘o,- 
dimension, 386ft., 47ft. 3in. by 30ft. 3in.; to carry 7170 tons 
deadweight ; engines, triple-expansion, 254in., 42in. and 70in, } 
48in., pressure 180 lb.; constructed by North-Eastern Marine 
Engineering Co.; the vessel attained a speed of 1]} knots on the 
measured mile ; trial trip, September 15th. 

TENO, steamer ; built by Earle’s Shipbuilding and Enginec ring 
Company ; to the order of Compania Sud Americana de Vapores ; 
dimensions, 340ft., 40ft. by 24ft.; to carry 3950 tons deadweight : 
engines, triple-expansion, 23in., 37in., 6lin. by 42in., pres: ure 
170 lb.; launch, September 18th. 

AYSEN, passenger steamer ; built by John Reid and Co., Limited 
Whiteinch ; to the order of Compania Sud Americana de Vapores : 
dimensions, 400ft.; constructed by Dunsmuir and Jackson, Limited ; 
the trials extended over two days and were satisfactory ; trial trip 
September 19th and 20th. ; 

BANGARTH, cantilever cargo steamer; built by Sir Raylton 
Dixon and Co.; to the order of the Rea Shipping Company, 
Limited ; dimensions, 282ft. 6in., 40ft. 3in. by 23ft.; to carry 3000 
tons coal; engines, triple-expansion, 22in., 35in. and 59in. by 
39in., pressure 180 lb.; constructed by John Dickinson and Sons; 
launch, September 19th. 

FARLEY, steamer ; built by Northumberland Shipbuilding (om. 
pany; to the order of Messrs. Houlder, Middleton and (v.; 
dimensions, 372ft., 48ft. by 30ft. 10in.; to carry 7300 tons dead- 
weight ; engines, triple-expansion, 25in., 4lin., 69in. by 4sin., 
pressure 180 lb.; constructed by Richardsons, Westgarth and (o., 
Limited ; launch, September 19th. 

KITTIWAKE, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Cork Steamship Company, 
Limited ; dimensions, 290ft. by 38ft. 6in. ; to carry 2800 tons 
deadweight ; launch, September 19th. 

GLow-worM, H.M. coastal destroyer ; built by John I. Thorny- 
croft and Co., Limited ; to the order of the Admiralty ; dimen- 
sions, 168ft., 17ft. 6in. by 5ft. llin.; engines, turbines ; the 
contract speed is 26 knots, and the armament two 12-pounder 
quick-firing guns and three torpedo tubes ; launch, September 20th. 

GLAMORGAN, steel screw steamer ; built by Craig, Taylor and (o., 
Limited ; to the order of Messrs. Jenkins Bros., Cardiff ; dimen- 
sions, 352ft., 51ft. by 25ft. 1fin. ; engines, triple-expansion, 24 }in., 
40in., 66in. by 45in., pressure 180 lb.; constructed by John 
Dickinson and Sons, Limited ; launch, September 21st. 

Tortwoop, steel cargo steamer ; built by R. Craggs and Sons, 
Limited ; to the order of Constantine and Pickering Steamship 
Company ; dimensions 340ft. 3in., 47ft. by 24ft. din. ; engines, 
triple-expansion, Z34in., 39in., 64in. by 42in., pressure 1601. ; 


, constructed by Blair and Co., Limited, Stockton ; launch, Sep- 


tember 2Ist. 

RYALL, turret steamer ; built by Wm. Doxford and Sons, Limited ; 
to the order of Messrs. Stephens, Sutton, and Stephens; dimen- 
sions, 365ft., 51ft. by 274ft.;, to carry 7000 tons; constructed hy 
builders ; launch, September 22nd. 





= 


PERSONAL AND BUSINESS ANNOUNCEMENTS, 





THE French Naval Department has just ordered from the firm 
Belleville, of Saint Denis sur Seine, the boiler of 36,000 horse- 
power for the powerful ironclad cruiser Edgar Quinet, which has 
been built at Brest. 

WE are informed by the Lancashire Dynamo and Motor Com- 
pany, Limited, of Trafford Park, Manchester, that, owing to the 
increase of their business in the Newcastle district, the firm has 
decided to open an office of its own under the management of Mr. 
Hearn at Star Buildings, Northumberland-street. 








AMERICAN RAILWAY ACCIDENTS.—The following are the figures 
as to American railway accidents for the year ending June 30th, 
1905, as compared with the same period for 1904 :— 

1905. 1904. 
Killed. Injured. Killed. Injured. 

537 .. 10,457 .. ee A 
2,114 .. 29,275 


0 


Passengers .. oo 08 ce 
WVRIMIIOR oc. co ss) ce ee 
Trainmen, by coupling acci- 

Gente ks ee oe oe, ee SE we BB es 307k. 4,010 
Trainmen, by collisions and 

derailments .. .. .. .. 67 
Average lservantinevery.. 411 
Total casualties of passengers, 

servants, trespassers, Kc... 9703 

Tur LonpON ScHOOL OF ECONOMICS AND POLITICAL SCIENCE. 
In consequence of unavoidable circumstances Sir George Gibb ha 
been obliged to cancel his engagement to deliver the opening 
lecture of the session on Wednesday next. ‘The first lecture of 
the course on “The Law of Contract and of Carriage by Railway,” 
by Mr. Disney, will be given on Tuesday, 9th October. The 
lectures on ‘ Railway Statistics,” by Mr. Bowley, begin on 
Wednesday, 10th October. The lectures on ‘‘The History and 
Geography of Railways,” by the Director, Mr. H. J. Mackinder, 
begin on Thursday, 11th October, also the course on ‘‘ Railway 
Operating,” by Mr. Stephenson, and the lectures on ‘ Railway 
Alignment and the Operating Considerations which Influence the 
Position of Stations, &c.,” by Mr. Macassey and Mr. Stephenson, 
begin on Friday, 12th October. 

THE JUNIOR INSTITUTION OF ENGINEERS.—A party of members 
of this Institution, approaching one hundred in number, availed 
themselves of the invitation given by the Associated Portland 
Cement Manufacturers (1900), Limited, to visit their Northfleet 
Works on Saturday afternoon, September 22nd. Divided into 
small groups, they were shown round by Mr. H. K. G. Bamber, 
one of the managing directors, and members of the staff. All the 
processes in the manufacture of Portland cement by the most 
modern methods were seen in operation, including the amalgama- 
tion of the raw materials, chalk and clay, the slurry mixing, the 
treatment in the rotary kil-, in the cooling cylinder, and the 
pulverising cylinders, the final product coming out in the forma of 
very fine powder. Electrical power is largely employed at the 
works, and considerable extensions are being made. 

WIRELESS TELEGRAPHY IN RusstA.—Some interesting experi- 
ments of wireless telegraphing over long land distances took place, 
onSeptember 18th, between the Popoff-Telefunken wirelesstelegraph 
station, St. Petersburg, and the Nauen station, near Berlin. The 
messages sent from Nauen, a distance of about 1200 miles, were 
absolutely clearly received by the apparatus at the St. Petersburg 
station, which is a comparatively small station for transmission of 
messages over distances of more than 120 miles. No answer could be 
dispatched. " It was possible to receive messages from the Nauen 
station with the aid of the receiving apparatuses, the intensity of 
transmission proving that the powerful Nauen station is not limited 
by the above distance. Of the distance, between the towns of St. 
Petersburg and Nauen, near Berlin, about 800 miles are across 
land and 300 miles across water. It is claimed that this is the 
first successful transmission of messages by wireless telegraphy 
over such a long distance on land, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 
The Rhenish-Westphalian Iron Industry. 

Scarcity in raw material, advancing prices, a scarcity of 
workmen in the principal trades, and rising wages, are the prin- 
cipal features of the iron market overhere, Wages, on an average, 
pre 23 per cent. higher now than at this time last year. In the 
Rhenish- Westphalian district not merely raw iron, but also finished 
articles, have met with advances in quotations, but this has not 
cansed any abatement in demand ; on the contrary, during this 
week and the last business transactions on the iron and steel 
market have been exceptionally lively. Hematite foundry pig 
No. 1] and No. 3 have been raised M. 3 p.t. for sales to Rheinland- 
Westphalia, Hessen-Nassau, and South Germany: for the North 
Germ district prices have not altered. The development of the 
<emi-finished steel trade is very favourable ; consumption increases 
strongly, and foreign supplies had to be bought to meet the rising 
e’emand, A healthy and most satisfactory sort of business is done 
in sectional iron and in girders, and bars, too, are in very lively 
re mest ; especially bars in basic are in vigorous demand. The 
ruling quotation at present is M. 140 p.t., but higher prices are 
willingly paid, and an advance is expected for next quarter. The 
hoop mills have already disposed of next month's production ; 
M. 150 to M, 152-50 p.t. is at present quoted. A further stiffen- 
ing tendency can be reported from the plate market, and sales 
increase, especially in heavy plates for shipbuilding and _ boiler- 
making ; Siemens-Martin plates cost M. 155 to M. 160 p.t. An 
increasing inquiry bas also been reported for sheets, and the mills 
are supplied with work for seven to nine months; M. 155 p.t. is 
the current quotation. Wire rods are complained of as being very 
aearce, owing to scanty supplies in billets. Plenty of work is 
reported to exist at the pipe mills, a good many orders being from 
abroad. 


From the Siegerland. 

The present condition of the iron and steel trade is satis- 
factory, and prospects are fair. Siegerland iron ore is so!'d at 
raised prices for 1907, roasted snathose ore fetching M. 250, and 
raw spathose ore M 160 pt. Tha plate and sheet mills report 
themselves in excellent employment, and have already sold for the 
first quarter of next year at slightly advanced rates, M. 152 to 
M. 154 p.t being quoted for heavy plates, 


Central Germany and Saxony. 


Very satisfactory accounts are likewise given from these | 


districts regarding demand and employment in the iron and steel 
trades. The blast furnace works ask M. 73 p.t for foundry pig 
No. 3, M 78 p.t for foundry pig No 1, and hematite is gnoted 
M. 83-50 p.t. at works, and many orders for the first quarter in 
1907 have been booked at these quotations. Dealers are purchas- 
ing freely. In bars and girders an extensive business is done. and 
the wagon and locomotive department is in excellent occupation ; 
higher prices are willingly paid if speedy delivery is promised. 


Production of Pig Iron in Germany. 
According to official accounts given by the Union of 


German Iron and Steel Masters, the output of pig iron inGermany. | 


inelnding Luxemburg. was for August of the present year 
1.064.957 t., against 1,041.447 t. in the month before, and against 
968,323 t. in August, 1905: 180,654 t. foundry pig. against 
168.438 t. in the year before ; 39,066 t. Bessemer, against 51,917 t : 
692.871 t. basic, against 634.608 t.; 80,906 t. spiegeleisen and 
steel, against 51,012 t., and 71,460 t. forge pig, against 62,031 t. in 
August, 1905. 


Coal and Coke. 

3oth in Rheinland-Westphalia and in Silesia the condition 
of the coal market remains the same as before, demand being 
generally higher than output. The scarcity in coal will further 
increase in Silesia, for an inrush of water at two pits will con- 
siderably reduce the output of coal. House coal is in rising 
rejuest, and the coke trade continues excellent. A rise in prices 
fur engine fuel is contemplated. 


Austro-Hungarian Iron Industry. 

The development of the iron and steel industry in Austria- 
Hungary is satisfactory, and increasing firmness can be noticed in 
the different branches. Dealers, as well as consumers, are C oing 
a good business now, for quotations generally are paying, and a 
further advance not unlikely. Plates and bars are expected to 
meet with an advance of 1 crown pq A pretty extensive demand 
comes in for rails, at advanced prices, and prospects are fair regard- 
ing future employment in the railway and engineering department. 
The coal trade in Austria-Hungary is healthy, as before, and from 
the Bohemian brown coal market satisfactory accounts are like- 
wise given, although the low water of the Elbe has, of course, con- 
siderably limited the shipments in brown ccal. 


The French Iron Market. 

_ Activity in the principal departments is lively, and the 
tone ail round has been generally in an upward direction, but 
nothing of special interest has taken place since last week. Also 
in coal the condition of previous weeks continues, and there is, if 
anything, rather a stiffening tendency in quotations. 


Brisker Business in the Belgian Iron Trade. 

Prospects are decidedly bright in Belgium with regard to 
the autumn and winter business, and the present demand in all 
departments is very satisfactory, with the result that prices tend 
upwards for many articles, The recent tenderings for coal 
for the State Railways have, so far, been rather disa pointing to 
coalowners, the prices quoted being comparatively a and not 
what was generally anticipated. 
coal demand continues active as before. 








Tue Paris Matin, which is connected by wire with the 
Times office in London, and that of the Sun, New York, 


‘arranged with the Compagnie de l'Ouest to run a fast train 


fei tong Saint-Lazare terminus and Trouville, every day 
ng e summer season, exclusively for supplyi vapers 
at the bathing stations. The train, cate up a tas Wanens 
vans and a first-class corridor carriage, is drawn by a four-cylinder 
compound express engine at a speed of 102 kiloms. = 634 miles 
per hour, which is the record on that line for so long a distance. 
From Trouville a motor boat reaches Le Havre, 12 kiloms. = 7} 
miles off, in tweaty minutes, permitting the inhabitants to read, 
shortly after Sa.m., the Matia, printed in Paris the same morning, 
and containing quotations from that very day’s Times. 


Some interesting experiments have been conducted at 


Both for engine and for house | 





| a pair or pairs of cylinders, each cylinder working on a two-stroke 
| cycle, and the pistons of a pair being so coupled together as to 





the Bethlehem steel works to ascertain the power required to 
operate electrically-driven planing machines. According to the | 
itectrical World, the first machine tested was a 36in. by 36in. by 
14ft, planer. The motor was a 10 horse-power shunt motor | 
running at 650 revolutigns per minute at 220 volta, the weight of 
planer table being 10,5501b. The work consisted of a cut on 
— steel, the depth being ,’;in. and the length of cut 21}in. 
t was found that 1490 watts were used to cut the metal out of a | 
total of 9030 watts supplied. This gives 16-5 per cent. of useful | 


ats Peg rest being lost in motor, gearing and friction. The | is situated next the crank shaft. 

al time for a complete cycle was 8-7 seconds, and the actual | in effect two cylinders of different diameters, their capacities 
Thus 56 per cent. of the | being, however, so proportioned that the combustible charge 
The over-all | inhaled into the annular space o shall subsequently fill the space v. 
| The respective cylinder spaces o are connected to the carburetter | 


cutting took place during 4-86 seconds. 
time of whole stroke was employed in cutting. 


efficiency of the machine was thus 16-5 x -56, or 9-2 per cent. 








| one another, the pistons p! »? being both coupled to the same 
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INTERNAL COMBUSTION ENGINES. 


January 11th, 1906.—IMPROVEMENTS IN AND RELATING TO 
GASOLINE CARBURETTERS FOR EXPLOSION ENGINES, Alez- 
ander Winton, Cleveland, Cuyahoga, Ohio, U.S.A. 

This invention relates to improvements in gasoline carburetters, 
ind is for use in connection with explosion engines, and further, 
includes means for supplying the gasoline thereto. There are 
three figures. Fig. 3 is an enlarzed transverse sectional view 
through the carburetter showing the construction. For the pur- 
pose of controlling the entrance passage for the gasoline directly 
to the carburetter the pipe 24 communicates with a passage 25 
extending into the air passage-way 26 of the carburetter, and this 
passage-way 25 has a restricted outlet 27 controlled by a valve 28 
extending to the outside of the carburetter and provided with an 
operating head 29, by means of which the valve can be adjusted. 
A lock nut 30 serves to hold the valve 28 to its adjusted position. 
For the purp se of cutting off the flow of gasoline completely to 
the carburetter, as, for instance, when the motor is not in opera- 
tion, a valve is provided, which will close the passage-way 25, and 
for convenience the stem of the valve passes through the dashboard 
of the vehicle, and is provided with an operating head or wheel. 
The air inlet 34 of the carburetter is provided with a gauze covering 
35. In the passage-way 34 is a partition 36, formed with an outer 
series of perforations 37 and an inner series of perforations 38, the 


807. 





combined area of these perforations being in excess of the required 


| are four figures. 
| shaft a there are arranged vertically and along a circumference, an 


N? 607. 






JT 


area to provide the maximum amount of air for the motor. The | 

air passages 37 in the partition 36 are placed at a point outside of | 

the member 39, while the air passages 38 are placed at a point to | 
eommunicate with the interior. Within the cone-shaped member 

39 is « diaphragm 40, which serves te throttle the passage of the | 

air throuzh the openings 38. This diaphragm is held by means of 

a spring 41. This diaphragm 40 fits the cone-shaped interior of | 

the chamber 39, and serves to throttle or control the passage of 

air through the openings 38 to the air passage 26 of the carburetter. | 

Formed in the diaphragm 40 isa series of small openings 42, so | 

that a certain volume of air will pass through it before it is lifted 

or moved inward under the suction of the engiae piston. The en- 
larged end of the cone-shaped member 39 co-operates with the 
member 45 to limit the amount of air. The member 39 is carried | 
by a longitudinally-adjustable casting 46, which screws around the | 
end of the member 45, as shown at 47, to accomplish the adjust- 
ment of the inner end 48 of the member 39 in respect to the end 
of the meiaber 45, and will be clamped in this position by means 
of a bolt 49 passing through perforated lugs 50. Below the gaso- 
line inlet 27 the carouretter is provided with screens 51 plazed 

within a chamber 52, and this chamber 52 has at its lower end a 

passage, with which a pipe or pipes communicate, and these pipes 

will communicate with the inlet of the engine or engines to be 

supplied with the explosive mixture.—A ugust 29th, 1906. 

11,110. May 11th, 1803.—AN IMPROVED INTERNAL COMBUSTION 
ENGINE, Charles Kolb, 36, Rue de l Arcade. Paris, France.— 
Date under International Convention, August 29th, 1905. 

This invention relates to an internal combustion motor having 


N° 1,0 
y ax 














give conjointly an explosion at each half revolution of the crank 
shaft. The construction is such that the distribution is effected 
by the pistons themselves without the intervention of valves. 
There are two figures. Fig. 1 is a longitudinal axial section of a 
horizontal two-cylinder motor. The two cylinders 7! 7? are 
directly connected together end to end in axial alignment with 


crank on the crank shaft m, so that when either piston is at one 
end of its stroke the other piston will always be at the opposite 
end of its stroke. Each piston is of two diameters, and each 
cylinder has two respectively corresponding bores, the one », in 
which the motive part of the piston works, having the smaller 
diameter and being placed outermost, whilst the other 0, in which 
works the part of the piston serving for the inhalation and com- 
pression of the combustible charge, has the larger diameter, and 
Hence each cylinder comprises 








| various cycles. 


or gas supply pipe by way of orifices a! a2 furnished with clack 
valves or automatic suction valves opening inwardly towards the 
cylinders. When the left-hand piston p! moves towards the right 
from the extreme left-hand position in which it is shown, the com- 
bustible charge is drawn into the annular space o of the corre- 
sponding cylinder. On the return of the piston p! towards the 
left, this charge is compressed within the annular space o in con- 
sequence of the orifices of the passage 4—which connects the left- 
hand space o with the right-hand space v—being closed, during 
the greater portion of the stroke, by the motive part of the 
pistons. When, however, the pistons reach the end of their stroke 
towards the left, the orifices of the passage 4 are opened, and the 
compressed charge passes from the left-hand space o into the 
right-hand space 7, wherein, upon the next stroke of the pistons 
towards the right, the charge is ignited by means of the firing 
plug 2z?, the resulting explosion causing the pisions to move 
towards the left. When the pistons reach the end of their stroke, 
the right-hand piston p? uncovers the orifice of the exhaust pas- 
sage «2, which communicates with the silencer. & is a passage 
similar to the passaze h, and serving to permit of the combustible 
charge, compressed in the annular space o of the right-hand 
eylinder r?, passing into the motive part 7 of the left-hand cylinder; 
}) 2 are the connecting-rodsappertaining to the pistons p! p? respec- 
tively ; -! is a sparking plug in the left-hand cylinder space +, and 
s is the base upon which the entire motor is supported ; 2! and 2? 
are the exhaust ports.—A uqust 29th, 1906. 


TURBINES. 
25,049. December 2nd, 1905.—IMPROVEMENTS RELATING TO 
EXxpPLosIoN TURBINES, Eudes A. F. de Retz, 15, Rue de 


Turenne, Arras, France.—Date under International Concention, 
16th December, 1904. 

This invention has for its object a turbine, the principle of which 
consists in exploding the explosive mixture upon a volume of 
-vater, which is impelled through buckets, arranged appropriately 
for imparting impulsion to vanes attached to a plate, which is at 
the same time the distributor or slide-valve for the various phases 
of the cycle of the motor. The gases and vapours arising from the 
explosion are condensed by an injection of cold water in the 
explosion chamber, a vacuum being caused thereby in the explosion 
chamber and an admission of rich gas thereto resulting. There 
Fig. 1 is a vertical section. Around the vertical 


uneven number of cylinders ). These cylinders, or, more exactly, 
these explosion chambers, may be separated one from the other, or 
they may be cast in a single circular group. The form of these 
chambers is not necessarily cylindrical, but they may present the 
form of truncated cones, for example. The shaft a is the driving 
shaft. Below each chamber, formed integrally with the casing ¢, 
is arranged a guide bucket d, and below these buckets d, which are 
fixed, since the part in which they are formed is solid with the 
case of the turbine, the plate e, carrying an even number—in order 
that there may always be a cylinder in engagement—of vanes /, is 
arranged, the vanes being arranged symmetrically along diameters. 
The face of the plate ¢, which is slight'y conical, comprises solid 





Fig.I. \ y, 


| parts and recesses, arranged in such a manner as to regulate the 


At the moment of the explosion an orifice in the 
plate e, which communicates with a vane jf, presents itself, the 
explosion forcing the mass of water through this vane and impart- 
ing an impulse to the turbine. At this stage the water has been 
driven out of the explosion chamber below the level of the series of 
small holes j, which permit of the admission of the cold water 
coming from the reservoir £ and from a radiator/. This water 
passes through the carburetter Z, where it is cooled. The steam 
produced by the explosion condenses, and the remainder of the 
gas—that which has not been expelled—contracts ; a vacuum 1s 
produced, and the admission valve yields to permit of the admis- 
sion of a fresh quantity of the explosive mixture. The volume of 
water forced back at the moment of the explosion finds an outlet 
through the bucket d and the vane f of the plate, producing an 
impelling action, and thereby driving the motor shaft a with a 
rotating movement. At the moment at which the cold water is 
injected the solid part of the plate closes the cylinder concerned. 
But this plate, continuing to rotate, then preseats the larger aper- 
ture h, which communicates with the interior of the turbine. The 
water situated at this place, being forced by the pressure existing 
in the reservoir, rushes into the cylinder, and again compresses the 
gas admitted. When a fresh vane presents itself beneath the 
cylinder, ignition takes place and causes a fresh explosion. The 
cylinders J are grouped in such a manner that the ignition takes 
place in one as the adjacent cylinder has completed its explosion, 
—August 29th, 1906, 


LOCOMOTIVES. 


4516. February 23rd, 1906.—IMPROVEMENTS IN SPARK ARRESTERS, 
Charles R. Mayo, A.M.I.M.E., 9, Mostyn-avenue, Wembley. 

This invention relates to improvements in spark arresters suit- 
able for locomotive engines, the objects being to enable a short or 
low blast pipe to be advantageously employed and to facilitate 
access to the fire tubes for cleaning or other purpose. A cage, 
which may have the general form of an inverted truncated hollow 
cone or of a hollow cylinder, and which is made in halves linked or 
articulated together at their lower ends, is employed in conjunction 
with a dead plate arranged across the smoke-box next the tube 
plate, and two screens, each hinged near one side of the smoke- 
box, and each having hinged or articulated to it the upper part of 
one of thehalf cages. There are fourteen figures. Fig. 1 shows partly 
in end elevation, and partly in transverse vertical section, a loco- 
motive engine smoke-box with this invention applied. a@ is the 
smoke-box with a tube plate, cc are fire tubes, d is the petticoat 
of the chimney, e the blast pipe, f a flange surrounding it, gg! are 
two half cones linked or articulated together athh. At the tube 
late side these half cones are made solid, and each with a wing- 
ike extension i. These solid portions of the cone constitute a 
pulverising deflector, against which solid matters issuing from the 
fire tubes nay be projected so as to be broken up and deflected. 
Those portions of the half cones which arein front of the wing- 
like extensions i are of any suitable construction that will allow 
the products of combustion to flow to the chimney, at the same 
time arresting sparks. ‘here is a dead plate fixed across the 
smoke: box next the tube plate. //! are two screcns, hinged 
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respectively at m and m! on the one side to the dead plate, and on 
the other to some suitable support, such as an angie iron x, riveted 
to the smoke-box. Each screen is also hinged, as at 0, to one of 
the half cones, The arrangement is such that normally the lower 


ends of the half cones rest upon the flange f, the screens being 
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supported by suitable means, such as the angle iron x, and by 
overlapping the dead plate &, whilst, if it be desired to obtain 
acess to the fire tubes, the cone and screens can be raised into and 
oe in the position indicated by dotted lines.—August 29th, 
1936. 


RAILWAYS AND TRAMWAYS. 


14,422. July 13th, 1905.—ImMproveD MEANS FOR FITTING OR 
ATTACHING THE BUFFING SPRINGS OF RAILWAY VEHICLES, 
Joseph L. Tranfield, 47, Whixiey-road, Sheffield, and Joseph 
Mirfin, 9, Penrhyn-road, Sheffield. 

This invention applies more pape to buffing and draw-bar 
springs of laminated type, and its object is so to fit and attach 
such a spring to the frame of the vehicle that, when unequal 
pressure is brought to bear upon the ends of the spring by the 
buffers when passing round a curve, the pressure will be equalised 
or distributed between both ends of the spring. There are four- 
teen figures. Fig. 12 is an end view of a double-ended slipper 
hoop with the buckle or spring —. the spring and draw-bar ends 
in position and connected. Fig. 14 is a similar view of two such 
springs, showing how the abnortnal pressure on the inside buffer 
is distributed. In addition to the ordinary spring hoop or buckle 
a, by which the plates of the spring } are secured together in the 


N° 14,422. 


centre, a secondary or slipper hoop ¢ is provided, which may be 
formed solid in one piece, The spring hoop or buckle a is fitted 
inside the last-named slipper hoop c, to which it is connected by a 
pin ¢, which also serves to connect the draw-bar end ¢ to both the 
hoops a and ¢, the other draw-bar ¢! being attached to the opposite 
end of the slipper hoop by another pin d!. When the slipper hoop 
« is made in two pieces the separate parts are bolted or riveted 
together with a distance piece f. In the last modification the 
spring hoop or buckle a is constructed with two trunnions @!, 
which fit into corresponding holes in the side flitches of the slipper 
hoop, Each end or each half of the spring bearing equal portions 
of the stress, it will be seen, when going round a curve and the 
inside buffer is subjected to a greater amount of compression than 
the outside buffer, that, owing to the free action which is given to 
the whole spring, the compressive force received on the one end of 
the spring is transmitted and equally borne by the other end of 
the spring. 

23,991. December 27th, 1905.—IMPROVEMENTS IN CAR FRAMES, 
William R. McKeen, jun., 524, South Twenty-jitth Avenue, 
Omaha, Douglas, Nebraska, U.S.A. 

This invention relates to car construction, and one of its objects 
is to pone a practical and efficient frame for use in structures of 
the above type, in which a door or other opening is provided which 
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projects below the sill or other heavy longitudinal member without 
interrupting the continuity or lessening the strength of the same. 
Another object is to provide, in connection with a strong, stiff, 
compact car frame, a side entrance at a convenient distance from 
the ground without necessitating an excessively low-hung car body. 
‘here are three figures. Fig. 3 is a side elevation of the car. The 


car frame comprises a heavy sill 1 and a side plate 2, also of heavy 
construction, These S are ted by the vertical studs 
or posts 3, preferably formed of channeliron. A portion 4 of the 
sill 1 is dropped or depressed, the depressed portion being bridged 
by an upper member 5 secured to the main portion of the sill or 
formed integral therewith. If a separate member be used, the 
same preferably takes against abutments 6 rigidly mounted upon 
the sill and secured to the upper member as by rivets through the 
flanges. Auxiliary retaining means are preferably provided in the 
shape of vertical plates 7 riveted to the sill and upper member 
adjacent to their points of juncture. The member 5 comprises 
upwardly inclined portions extending from the sill 1, connected by 
a horizontal portion which is rigidly connected with the side plate 
2 as bya heavy plate 9, as shown. Stretched between the horizontal 
portion of the member 5 and a corresponding horizontal portion of 
the member 4 are a pair of studs 11, these parts forming the 
frame of a door leading within the car. ‘The stiffness of this door 
frame and of the entire structure is further enhanced by means of 
a pair of angular braces 12, each of which is secured to the 
adjacent stud 11, and comprises a pair of reversely inclined 
portions extending away from this part and having their ends 
rigidly fastened to the members 4 and 5, In ordinary use, the 
stresses imposed upon the sill 1, which are in general the most 
severe to which any part of the car frame is subjected, are trans- 
mitted through the branches 4 and 5, these parts, on account of 
the rigid construction shown, acting together as a broadened 
portion of the sill itself. The portion 5, being rigidly connected 
with the plate 2,as set forth, and lying closely adjacent to this part, 
transmits the stress thereto without a tendency to rack or wrench 
the car frame, which might obtain were this stress transmitted 
through the vertical studs 3 alone, In this manner the upper 
plate 2 is so strongly tied to the sill 1 at this point as to cause the 
entire frame to act as a unit to transmit evenly throughout the 
same all stresses which may be locally applied. —A ugust 29¢h, 1906. 


397. January 10th, 1906.— IMPROVEMENTS IN RaILWAy RalL 
JOINTS, Sir Bradford Leslie, K.C.I.E., 8, Sussex-place, 
Regent’s Park, London. 

This invention relates to the jointing of railway rails, which are 
subject to heavy traffic, and are bedded on transverse sleepers, and 
has for its object to obviate the ‘‘ hammering” inseparable from 
the common forms of rail joints, and resulting not only in discom- 
fort to the passengers, but also in serious wear and tear of rolling 
stock and permanent way. There are eight figures. Fig. 1 is a 
side view showing on either side of the centre line opposite sides of 






























































Fig.I. 


one form of joint trough. The rail ends aa! are bedded in a joint 
trough ¢, which is preferably about 18in. long, and is rendered 
practically inflexible by means of the upwardly projecting flanges 
cl, to which the rail ends are secured by transverse keys of slight 
taper driven through holes /in the rail web and flanges respectively, 
and by the depending flanges c?, which may be braced underneath 
the trough b; a transverse webc?. The keyways,f, of which there 
are two for each rail end, are of sufficient dimensions longitudinally 
of the rail to allow for expansion, and the upper surfaces of the 
keyways f are formed parallel with the slightly tapered upper side 
of the key.—A wgust 29th, 1906. 


FANS. 


26,988. December 27th, 1905.~—IMPROVEMENTS IN THE FAN 
WHEELS OF CENTRIFUGAL FANS FOR VENTILATING MINES 
AND LIKE PURPOSES, William Clifford, Jeannette, Westmore- 
land, Pennsylvania, U.S.A. 

This invention relates to fan wheels of centrifugal fans for venti- 
lating mines and like purposes, the object being to reduce internal 
resistance to the movement of air through and out of the fan, so 
that the outflow from the fan is practically as free as the inflow. 
There is one figure, a sectional elevation of the improved fan wheel, 
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as applied for ventilating mines. The casing 1 is provided with 
openings in its sides adapted to be connected with the atmosphere 
or with the mine. This spiral delivery chamber 2 is adapted to be 
connected with the passage 3, usually termed the chimney, for 
receiving and conducting away the foul air from the mine, and 
with a delivery passage 4, whereby fresh air is conducted to the 
mine. The annular plates 11 of the fan are secured to the arms 12 
extending from the hubs. These arms may be oblique or radial, 
as shown, according to the duty the fan has to perform. Inner 
wings 13 are secured to the arms, and extend from the hub to- 
ward the inner “per of the annular plates, and outer wings 
14 are secured between the middle or driving disc plate and the 
annular outer disc plates, and extend from the inner to the 
outer peripheries of the plates 11, and over the same relative 
space on the middle or driving disc. The adjacent edges b 
and ¢ of the inner and outer wings are bent in opposite direc- 
tions, the edges } of the inner wings being bent back from the 
direction of rotation of the fan. By thus bending the adjacent 
edges of the wings 13 and 14, openings are formed for the 
backward flow of air, which is directed by the curvature of the 
portions } and ¢ through the spaces between the wings 13 and 
14. The wings 14 extend in a curve from the inner to the 
outer perimeters of the annular plates, and may be of any 
curvature to suit the duty required of fan, and of a number 
best adapted to the same purpose. The prime function of the 





space between the outer ends of the inner wings and inner ends 


of outer wings is to form an annular channel, into which tho 
inner wings deliver air, and from which the outer wings in turn 


a 


throw it into the spiral chamber 2.—<A ugust 29th, 1906, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


829,060. Device FoR AUTOMATICALLY REGULATING THE Suppyy 
OF STEAM TO GAS PropuceRs, J. Delassue, Paris, France, 
Filed December 22nd, 1903. 

The nature of this invention is best described by the last of 
twelve claims. The combination with a gas producer working by 























the suction action of an internal combustion engine, of means for 
automatically regulating the supply of steam to said producer, 
said means involving a valve adapted to open and close a steam. 
supply passage communicating with the producer, and means 
opera by the suction stroke of the engine for controlling the 
movement of said valve, 
829,161. WATER-LEVEL INDICATOR, L. Ajerulj’, Kansas City, Mo, 
—Filed July 6th, 1905. 

The single claim runs as follows :—An apparatus for indicating 
the height of a body of water consisting of insulated lugs secured 
respectively at the bed of the water and above the same, pins 


WCQ 
KDW 
NG 





carried by said lugs, a resistance coil secured to and extending 
between the said pins, a grounded generator, a meter, and elec- 
trical connections between the generator and the meter, and 
between the meter and the upper pin. 
329,170. Brass FoORJOURNAL Boxes, J. S. Patten, Bultimove, Md., 
assignor to the Baltimore Journal Box Company, Baltimore, Md., 
a Corporation of Maryland.— Filed August 4th, 1905. 
The drawing explains this invention, The two projections from 


the top brass form pockets in which the lubricant can lodge. There 
are two claims, 








Tue general results obtained by an American Com- 
mission to test the air resistance of electric cars proved that at 
all speeds the pressure per square foot on the parabolic wedge 
vestibule car is only about one-fourth of that on the flat vestibule, 
and that for all shapes tested, the unit pressure at 80 miles per 
hour is about ten times as great as that at 20 miles an hour. At 
60 miles an hour the unit pressure on the wedge-shaped vestibule 
is 2-10 lb., and on the flat vestibule 8-20 lb. At 20 miles per hour 
the flat vestibule recorded a unit pressure of 1-4 lb.; whereas at 
80 miles per hour the corresponding tome worked out at 14 Ib. 
On the other hand, on wedge-shaped vestibule cars the pressure 





was 0-4 Ib. at 20 miles per hour, and 4 lb. at 80 miles per hour, 
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FUEL ANALYSIS FOR STEAM USERS. 
By Joun B, C. Kersuaw, FI. >. 

No. 11*.—THE CALORIFIC VALUATION OF FUELS, 
Tar laboratory calorific valuation of fuels is carried out 
by burning @ weighed quantity of the dry fuel in a 
confined space surrounded by a known volume or weight 
of water, and by noting the Increase In temperature of 
the latter, due to the combustion of the fuel. A very 
large number of calorimeters have been designed and 
employed in the laboratory for carrying out this test, but 
all of these may be brought into three classes, according 
to the character and method of supplying the necessary 

cygen. 
Oneither the oxygen is brought to the fuel in the form of 
a chemical compound or in the free state. Calori- 
meters using gaseous oxygen for combustion of the fuel 
are differentiated by the pressure at which this oxygen 

gas is supplied, the Fischer and Mahler bomb calori- 
meters being the leading representatives of these two 
different types. In the following pages one calorimeter 
only of each class will be described, and the method of 
use will be explained in considerable detail. 

Of Class I., the Lewis Thompson calorimeter has been 

selected. Although the results obtained by this calori- 

meter have been often discredited, when used with the 
modifications suggested by the author it yields concordant 
results with certain classes of fuel’. 

Of calorimeters using oxygen gas at normal pressure, 

the “Darling” calorimeter has been described; while of 

Class III., the Mahler-Donkin bomb calorimeter has been 
dealt with. 

In each case the descriptions and details are based upon 

lengthy trials in the author’s own laboratory. 

General regulations for calorimetric work.—Wherever 

possible a room heated by hot-water pipes or by hot 
air, and kept at the same temperature day and night, 
should be used for calorimetric work. Rooms heated by 
open fires vary greatly in temperature at different times 
of the day, and this difference in temperature of the air 
ceuses diticulties in the calorimetric work. The whole 
of the calorimetric apparatus should be kept under cover 
in the same room, and it should be thoroughly cleaned and 
dried after each test. The water used in the tests should 
be drawn at least twenty-four hours before required, and 
stored in large bottles in the calorimeter room, so that 
both the apparatus and water may be at the air tempera- 
ture of the room when required for use. Direct sunlight 
must not be allowed to fall on the apparatus during the 
tests; and when choice is possible, a room with a north or 
east aspect is preferable to one facing south or west. 
Temperatures should be taken with standardised mercury 
thermometers read off with a magnifying glass. All 
temperatures taken during the tests should be noted 
down on paper with the time at which they were recorded ; 
omission to form this habit will generally lead to spoiled 
tests at some later date. 

In the winter months, in laboratories heated by open 
grates, the tap water, if the other supply has failed, is 
often many degrees colder than the air of the laboratory. 
In such cases it will be found that the large volume of 
water required for filling the calorimeter can be speedily 
raised in temperature by the radiated heat from a coal 
fire. The water is placed in large pale green glass bottles 
18in. from the bars of the grate, and the bottles are 
turned round atintervals of fifteen minutes. Thismethod 
is less troublesome and less likely to lead to breakage 
than heating over the fire in a kettle, or over the lamp in 
beakers. 

When working with only half a gramme of fuel, radia- 
tion losses can be ignored, and water at the laboratory 
temperature may always be employed. 

The Lewis-Thompson calorimeter.—Fig. 8 shows the 
separate portions of the Lewis-Thompson calorimeter, as 














Fig. 8-LEWIS-THOMPSON CALORIMETER 


usually employed. A is a large glass cylinder holding 
2000 ce. of water, when filled to the mark; B is a copper 
cylinder open below and closed above by the copper pipe 
and tap, through which the final gases of the combustion 
are allowed to escape; C is a small copper cylinder in 
which the combustion of the fuel actually occurs; D is 
the holder for the same’; and E is a mercury thermometer 
graduated in tenths, and reading from 0 deg. to 45 deg. C. 
: The method of use i¢ as follows :—Two grammes of the 
finely powdered and dried sample of coal, prepared as 
described in Article IL., are weighed out and intimately 
mixed v with 22 grammes of the oxygen mixture? This 


* No I. appeared September 28th. 


1 So’ - . * 
PO ip Kestner's tests with this form of calorimeter confirm this 


* This mixture contains three parts of potassium nitrate to one of 





with the same are most carefully carried out, and no loss 
of fuel is allowed to occur in this operation. 
cylinders are numbered according to their capacity, as 
measured by water contents, and as far as possible it is 
planned that the fuel and oxygen mixture shall fill the 
cylinder to within jin. of the top. 
pressure it is necessary to employ in filling the cylinder 
with. this mixture can only be learned by experience. 
If too loosely packed the combustion is too rapid; if too 


mixing is best carried out upon a sheet of glazed white 
paper, and must be continued until no black specks are 
visible, and the mixture is of a uniform grey colour. 
The mixture is now transferred to the copper cylinder C 
with the aid of a dry funnel having its leg cut off, and is 
pressed down by means of a glass rod having a flattened 
glass button on its end.! When the whole of the 
mixture has been transferred to C this is placed in the 
holder D, a few strands of fuse are embedded in the to 
of the mixture, the projecting free ends are ignited, and, 
after quickly covering with the copper cylinder B, the 
whole is placed in the vessel A containing 2000 grammes 
of water, the temperature of which has been most care- 
fully noted. If the ignition and combustion are success- 
ful, the test is now nearly completed, for after the whole 
of the combustion gases have bubbled up through the 
water in A, it is only requisite to open the tap at the top 
end of B, allow the water access to the cylinder C, and 
thoroughly to mix the water in A by plunging the cylinder 
up and down in it, to obtain the final reading of the 
thermometer—which gives the increase in heat due to the 
combustion of the two grammes of fuel. 

The calculation which yields the calorific value of the 
fuel is then simply obtained by use of the equation 


7 (2000 M2 x) t 


“ 


in which C = calorific value; x = the 


water equivalent of the apparatus in Centigrade units, 
and ¢ = the gain in temperature. The value of z for 
this apparatus, and, in fact, for all forms of calori- 
meter, is best obtained by testing a standard sample 
of fuel or pure cellulose of known calorific value, and 
by using z as the unknown in the above equation in 
place of c, the value of which can then be inserted. 

The improvements in the Lewis-Thompson calori- 
meter and method of use devised by the author are as 
follows :— 

(1) The weight of water used for each test is increased 
to 3000 grammes by use of a larger vessel—see A, Fig. 9. 
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Fig. S—IMPROVED CALORIMETER 


A thin Jena glass beaker replaces the thick vessel shown 
in Fig. 8. This change lessens the rise in temperature 
and thus diminishes radiation losses. 

(2) Radiation losses are further minimised by use of 
the tin cylindrical shield B in Fig. 9, which surrounds the 
beaker, and provides a non-conducting air jacket between 
the water and the outside air. 

(3) A copper gauze ring is provided to fit on to the 
copper cylinder and nearly touch the beaker at all points. 
This breaks up the bubbles that pass through the water 
on making a test, and causes the waste gases to be better 
cooled. 

(4) The usual thermometer is replaced by one which 
allows the temperature to be read to one-hundredth of a 
degree Centigrade. This improvement in reading off the 
increase in temperature must, of course, be accompanied 
by increased care in the weighing, mixing, and measuring 
operations. A one-litre flask is used for measuring the 
water used for the test. 

(5) The oxygen mixture is dried before use—one hour 
at 110 deg. Cent. for each test—and the amount to be 
employed is calculated from the combustible actually 
present in the fuel. The formula used for this calcu- 
a in which W = the weight of 
oxygen mixture required for two grammes of the fuel, 
and x = the percentage of ash in the dry sample. 

(6) The mixing of the oxygen compound with the two 
grammes of fuel and charging of the copper cylinder 


lation is W = 


The 


The precise degree of 





1 This is easily made by heating the end of a glass rod to redness, 





Potassium chlorate, and must be quite dry. 


tightly packed the charge will probably become extin- 
quished before all is burnt. A combustion should last 
one minute. 

(7) The ignition fuse is made of fourstrandsof lamp wick, 
one inch in length, dipped in potassium nitrate solution 
and dried. The four strands are twisted together, and 
one-quarter inch of the ends is then spread out in the 
form of feet, and the little igniter is placed upon the top 
of the charged cylinder with the end slightly embeéded in 
the mixture, which must be left loose and porous at this 
place. 

(8) The water equivalent of the apparatus is deter- 
mined by actual trial with a standard fuel, as already 
described. 

(9) The copper vessels B, C, and D, in Fig. 8, are placed 
in the calorimeter after C is charged, and the temperature 
is read when equilibrium is established. The top of B 
must, of course, be closed during this period. The charge 
is then ignited by withdrawing and disconnecting B, C, 
and D for a very brief period of time. 

Operating as described in 6 and 7, the author is seldom 
troubled with failures to ignite, or with incomplete com- 
bustions. 

Using this modified form and method of working with 
the Lewis-Thompson calorimeter, I have obtained 
results which are within 1 per cent. and 2 per cent. of 
the.calculated values of the fuel, when testing bituminous 
fuels containing over 25 per cent. of volatile matter. The 
conditions under which the test is made must, however, 
be kept as far as possible the same as those under which 
the water equivalent is determined; and any wide 
variation in these conditions will lead to discrepancy in 
the results. With semi-bituminous and anthracite coals, 
the Lewis-Thompson form of calorimeter yields, however, 
incorrect results, owing to the amount of uncon- 
sumed carbon. Coke and peat also cannot be burned 
in this calorimeter, so that its field of usefulness is 
somewhat narrow and restricted. 

For correct calorific tests of all these classes of fuel, 
either of the calorimeters about to be described must 
be used. 

The Darling calorimeter.——The Darling calorimeter 
is based upon the principle of combustion in a current of 
oxygen gas at normal pressure, and the apparatus is a 
modified and improved form of the well-known William 

















Fig. 10O—DARLING CALORIMETER 


Thomson calorimeter. Fig. 10 shows the essential parts 
of the Darling calorimeter. A small nickel or platinum 
crucible, 1}in. high by lin. in diameter, is held by brass 
arms in the centre of the perforated brass base-plate of 
the apparatus. A flanged glass bell-jar provided with a 
rubber cork, carrying a brass oxygen supply pipe and two 
copper conducting wires, is clamped to the base-plate by 
means of rubber rings and by a brass ring plate held in 
position by screws or nuts. It is advisable to use a rubber 
ring above and below the glass flange on the bell-jar to 
avoid breaking this when tightening the milled head 
screws. A brass gauze ring is shown in position on the 
bell-jar in Fig. 10, but this is an addition to the original 
apparatus. Fig. 11 shows another form of the apparatus 
in which the brass oxygen supply tube is replaced by a 
tube of hard potash glass widened out to form a cup at 
its lower end, and connected above to the oxygen cylinder 
or gasholder by a glass T piece. In the first form of the 
Darling apparatus, ignition of the charge occurs by means 
of a fine platinum wire fixed between the lower ends of 


the two copper conducting wires, which are themselves 


connected to four bichromate cells, or to some other source 
of electrical energy. In the second form of apparatus 


ignition occurs by means of a small piece of glowing char- 
coal—-01 to ‘02 gramme—this being dropped down the 


oxygen supply tube by removing the small cork which 
closes the vertical end of the glass T piece. This methoc 


of ignition is preferable to that recommended by Darling, 





and by pressing the hot end on a flat surface of cold iron. 


as the use of sulphur for igniting the charge has many 
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disadvantages. In both forms a sheet tin cylinder sur- 
rounding the glass vessel diminishes the radiation losses, 
and is a useful addition to the original apparatus. 

The method of carrying out a determination with the 
Darling calorimeter is as follows:—1400 grammes of 
water are measured carefully into the glass vessel shown 
in Fig. 11, using a one-litre flask and graduated cylinder 
for this purpose. From half to one gramme of the dry 
sample of fuel is weighed out into the crucible; this is 
placed inits holder, and the apparatus is clamped together 
as shown in Figs. 10 and 11. If electric ignition is to be 
employed the ends of the two copper conducting wires 
are joined by a short piece of very fine platinum wire, the 
loop of which is made to dip under the surface of the 
fuel contained in the crucible. It is wise to try the effect 
of the current on this wire before clamping up the 
apparatus for each test, since at times the bichromate 
battery requires cleaning. The oxygen supply tube is 
now connected to the gas holder or cylinder containing 
oxygen, and a slow but steady current of oxygen is passed 
through the apparatus, which is ready for immersion in 
the glass vessel containing the water. 

When immersed, the water should reach up to the 
neck rim of the ball jar, but not above it, and the air 
which is being displaced from the interior of the apparatus 
by oxygen should bubble up through the water in small 
bubbles from all portions of the perforated base plate. 











Fig. 11—DARLING CALORIMETER 


The temperature of the water is next taken at two- 
minute intervals, and when the mercury in the thermo- 
meter has become stationary, the stream of oxygen is 
made much more rapid, and the coal is ignited. If 
charcoal be used for ignition, the small weighed particle 
is held over a lighted match until it commences to glow, 
when it is dropped down the oxygen tube. When the 
coal contains much volatile matter there is some danger 
of explosion during the early part of the combustion, and 
considerable skill and experience in the management of 
the apparatus are necessary to attain perfect combustion. 
It is advisable, therefore, to start with the lower end of 
the oxygen supply pipe high up in the bell-jar, and to 
have a very rapid current of oxygen when the coal, as 
shown by the approximate analysis, contains over 30 
per cent. of volatile matter. 

When the greater portion of the volatile matter has 
been distilled and burnt, only coke remains in the crucible, 
and the oxygen tube can be pushed down gradually, until 
it is below the crucible rim. The combustion can be 
finished with the lower end of the oxygen supply tube 
nearly touching the glowing residue in the crucible. 
When the tube shown in Fig. 10 is employed for 
supplying the oxygen to the fuel, it is necessary to work 
this from side to side, in order to spread the stream of 
oxygen over the whole of the fuel and residue. 

The combustion is finished when the residue in the 
crucible ceases to glow, but the crucible itself should 
become red-hot during the combustion, and in order to 
avoid premature loss of heat it is advisable to support 
the crucible upon an asbestos tray. The current of oxygen 
gas through the apparatus is then slackened, and the 
temperature of the water is noted every half minute, until 
a fall oceurs. According to the inventor, 44 minutes 
should suffice to burn 1 gramme of fuel, but the author has 
never succeeded in carrying out a test in this time. The 
calculation is made as before, by use of the equation 


C= —- = A in which C equals the calorific value of 


the fuel, ¢ equals the gain in temperature of the water, 
w equals the weight of fuel used, and z is the water 
equivalent of the apparatus. Although a value for 
is given with each apparatus sold, it is far better and 
safer to determine it by use of a standard combustible 
such as cellulose or pure carbon, as described in the 
previous section of this article. 

The Darling calorimeter only yields entirely satisfactory 
results with fuels low in ash and in volatile matter. 
When fuels containing a high percentage of volatile 
matter are burned in the Darling apparatus, there is a 
tendency for some of the volatile hydrocarbons to escape 
unconsumed ; and when fuels high in ash are tested, there 
is a tendency for portion a of the fixed carbon to remain 
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unburned in the crucible. In the case of coke, this | 


unconsumed carbon may amount to 10 per cent. of the 


total combustible matter. 


The first of these difficulties may be overcome by | 
mixing one-third of its weight of china clay with the fuel 


STANDARDISING LOCOMOTIVES ON THE 
| AMERICAN RAILWAYS. 


| Wrrntn the past three or four years two of the largest 


. . . ; y su" ; ; af 
before burning in the calorimeter. This remedy, how- | railway systems in the United States have undertaken 
ever, is only partial, for it increases the amount of ash | 8YStematic reorganisation of their locomotive equipment 
remaining in the crucible, and therefore the risk of some | for the purpose of reducing the number of classes ang 


of the fixed carbon remaining unconsumed. 


| sizes, and adopting standards of general and detail design 


The second difficulty can only be overcome by making | t° be followed in all new engines. The first of these was 
small pellets or briquettes of the fuel sample, and using | the Chicago, Rock Island and Pacific Railway, which, with 
these for combustion in the calorimeter in place of the | 18 associated lines, forms a system of about 7000 miles, 
finely powdered sample. Fig. 12 shows the pellet mould | With over 1200 locomotives. The investigation and the 





Fig. 12—PELLET MOULD 


| designing was in the hands of a special committee of the 
chief and district locomotive superintendents. 
| The present description, however, deals with the 
/methods and plans adopted in standardising the loco. 
motive equipment of the great system formed by the 
Southern Pacific Railway and the Union Pacific Rail. 
way, with subsidiary lines, including the Oregon Short 
Line, the Oregon Railway and Navigation Company, and 
the Chicago and Alton Railway. All these are owned by 
the same interests, and have a total mileage of about 
12,500 miles of line, and about 2500 locomotives. The 
| advantages of such a plan are obvious: the difficulties of 
repairing locomotives—especially when they have been 
transferred to other districts from those to which they 
were originally assigned—are considerably reduced; \ 
| minimum number of patterns is required, and only a com. 
| paratively small number of such parts need be kept in 
| stock, while the ordering of material and supplies js 
| greatly simplified. Such a system also adds much to the 


used by the writer for this purpose. Two grammes of the | economy of maintenance and repair work, and in no way 
finely powdered sample are mixed in asmall agate or glass | detracts from the efficiency of the various classes of 
mortar with 1 cubic centimetre of a 1 per cent.solution of | engines employed. This mensen work was undertaken 
pure gum arabic in water. Very bituminous fuels can be | by the general managers and locomotive superintendents 


moulded without adding gum arabic. This paste is then 
moulded into three cylinders in the mould shown. Each 
of these is cut, while still moist, into two halves with a 


| of the several lines, and the detail plans for the standard 
| types of locomotives adopted were prepared at the 
Baldwin Locomotive Works under the supervision of the 


sharp knife, and the six little pellets of fuel obtained in | above-mentioned officers. 


this way are then dried at 230 deg. Cent. for one hour in | 


the air bath. Two, three, or four of these pellets, accord- 


ing to the weight required, are then used for the calori- | 


metric test, which is carried out as already described. 

When fuels containing less than 10 per cent. of volatile 
matter are tested in the Darling calori- 
meter, some difficulty will be met with 
in the absence of an electric current in 
causing them to ignite, for neither char- 
coal nor sulphur will always stffice to 
start the combustion. The best plan in 
such cases is to use a small weighed por- 
tion of some previously tested bituminous 
coal, either making a mixed pellet of the 
two coals or using both in the powdered 
form, and sprinkling a little of the stan- 
dard bituminous fuel on the surface of 
the other in the platinum crucible. The 
different calorific value of the added fuel 
must, of course, be allowed for in calcu- 
lating the result of the test. 

By using only half a gramme of fuel 
and a thermometer reading to one-hun- 
dredth of a degree Centigrade, the time 














Fig. 13 
required for burning the fuel and the gain in temperature 


Dimensions of Standard Locomotives, Southern Pacific Railway, U.S.A. 


Engine ... 


ha gal Bente 

Cylinders ... .. 

Driving wheels ... .. 

Driving wheel base .. 

Engine wheel base ... ... .. 

Engine and tender wheel base 

Boiler, diameter Seer 

Boiler pressure ... 

Fire-box ... ... 

Tubes, number ... 

Tubes, length a 

Heat surface, tubes ... 

Heat surface, total ... 

Grate surface... 

Weight on drivers 
a 
es engine and tender 

Water in tender... - 

Coal in tender ... 


.| Comp. passenger 
17 and 28 x 28 22in. x 
6ft. fin. 
13ft. 4in. 
33ft. Jin. 
64ft. 2in. 


20ft. 
2874 square feet 
3 


” ” 


94 39 ” 
143,600 Ib. 
231,300 Ib. 
393,000 Ib. 
9000 gallons 
10 tons 
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can be reduced one-half, and the errors due to radiation 
losses correspondingly diminished. When working with 
this small amount of fuel, very careful and accurate 
weighing and measurements are required to obtain reli- 
able results. 


The combustion of the fuel can be effected much more | 
quickly when the fuel is in briquette form, since the | 


current of oxygen gas can be increased greatly without 
danger of blowing the fuel out of the crucible. 

The oxygen used in working the Darling apparatus 
should either be stored in a gasholder over water, or 
should he passed through a glass tower filled with pumice 
soaked in water, in order that it may take up before use 
all the water it can carry at the temperature of the 
laboratory. 

It is also useful to have a wash-bottle through which 
the oxygen bubbles inserted between the gasholder or 
cylinder and the calorimeter, as in this way the speed of 


the current can be more easily noted and controlled. | 


Fig. 13 shows a suitable form of bottle. 

When used with the precautions described above, the 
Darling calorimeter can be made to yield accurate results 
with all classes of fuel. But as usually employed, the 


combustion is in many cases imperfect; and unless | 


allowance be made for the unburned hydrocarbon gases 
or fixed carbon, the calorific values obtained are too low. 








Simple passenger 
4-6-2 


6ft. 5 
13ft. 4in. 
33ft. 4in. 
62ft. Sin. 
5ft. 10in. 
200 Ib. 
Oft. x 5hft. 
245 
20ft. 
2874 square feet | 
304 


8400 gallons 


The various lines were already equipped with a suflicient 
| number of locomotives of light and medium weight, and 
the new standard designs were therefore prepared only 
| for more powerful engines. Eight such designs have 
been prepared :—First, a four-cylinder balanced compound 
express passenger engine, of the 4-6-2 type; secondly, a 
four-cylinder balanced compound express passenger engine, 
of the 4-4-2 type; thirdly, a simple passenger engine, of 
the 4-6-2 type; fourthly, a simple passenger engine, of 
the 4-4-2 type; fifthly and sixthly, heavy and light simple 
goods engines, of the 2-8-0 class; seventhly, a simple 
goods engine, of the 2-6-0 class, for fast goods traffic; 
eighthly, a six-wheeled all-coupled shunting engine. The 
principal dimensions of some of these standard types of 
engines are given in the accompanying table. All the 
boilers have straight tops ; 7.¢., without the enlarged por- 
tion or “wagon-top” over the fire-box ; the fire-boxes 
are all 9ft. long, and are all 54ft. wide, except that in the 
shunting engines the width is 3}ft. The crown sheets 
are stayed by tee-shaped crown bars. The passenger 
engines have 2}in. tubes, while the goods and shunting 
engines have 2in. tubes. All the engines burn soft coal, 
except that the lighter simple passenger engines are to 
use oil, being fitted with the Vanderbilt cylindrical 
tender :— 


Shunting 
0-6-0 
20in. x 2bin. 
4ft. Sin. 
1lft. 4in. 
1lft. 4in. 
42ft. Yin. 
5ft. 10in. 


Goods 
2-8-0 
22in. x 30in. 
4ft. Qin. 
15ft. Sin. 
24ft. 4in. 
56ft. Oin. 


Simple passenger 
4-4-2 


20in. x 28in. 
6ft. 9in. 
7ft. Oin. 
27ft. Zin. 
58ft. 2in. 


28in. 
31n. 


Oft. 


f lft. 6in. 
3226 square feet | 1650 square feet 
3397 1822 : ” 


49 ” ” ' : bad 9 

1st 000 Ib. | ach obo Ib. 

208,000 Ib. 150,000 Ib. 

343,000 Ib. 230,000 Ib. 

7000 gallons 4000 gallons 
14 tons 6 tons 


2475 square feet 
2654 


” ” ” 


49 9 ” 
105,000 Ib. 
196,000 Ib. 
360,000 Ib. 
9000 gallons 


ns | Oil, 2835 gallons 





Standard designs common to all the engines have been 
most ready applicable to the smaller details, but the 
, heavier parts—such as frames and boilers—have as many 
| fittings as possible in common. Thus all the passenger 
and goods engines have wide fire-boxes and piston valves ; 
the shunting engines have narrow fire-boxes and flat slide 
valves. In all the engines the frames are spaced 3ft. 7in. 
between centres, the spread between cylinder centres 
| being 7ft. 5in. in the goods and six-coupled passenger 
engines, 7ft. 4in. in the four-coupled passenger engines, 
and 7ft. 3in. in the shunting engines. The cylinder 
| castings of the passenger and goods engines are bolted 
together, and to the smoke-box, by a double row of bolts; 
these engines also have the Sheedy circulating valve, 
| seated in the cylinder casting. All cylinder heads, as well 
as the steam chest heads of engines with piston valves, 
are made of cast steel. The pistons are of cast iron 5}in. 
wide, with three cast iron snap rings. All piston-rods 
are 4in. diameter, and vary only in length. 
| The same pattern of deep crosshead with two slide bars 
is used for all the engines, the slide bars being 16}in. 
apart, and supported at the ends by wrought iron 
| spectacle plates and cast steel bearers. The body of the 
crosshead is a steel casting with bronze shoes, secured 
by four lin. bolts; the shoes are 24in. long and the slide 
/bars 5in. wide. The connecting-rods and stubs are 
designed to use the same brasses wherever possible, and 
| all have solid ends with the exception of the big ends of 
the connecting-rods; these latter are fitted with straps, 
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the brasses having @ wedge adjustment. Grease lubrica- 
tion is used for a | crank pins. The connecting-rods for 
lengines and the coupling-rods of the passenger engines 
are of H section, but in the other engines the coupling- 
rods are rectangular in section. — All crosshead stub ends 
are alike ; the main stubs are similar, except that on the 
six-coupled passenger and eight-coupled goods engines 
the journal is an inch longer than on the others, this 
being provided for by widening the flanges on the brasses. 
These engines also have the same coupling-rod stubs for 
the main pin. Two styles of end stubs for the coupling- 
rods serve all the engines, and the same intermediate 
stub on the coupling-rod is used in the goods and shunt- 
ing engines, with the exception of a slight change in the 
knuckle pin. 

The connecting-rods are attached to the second pair of 
driving wheels of all passenger engines, and to the third 
pair in the goods and shunting engines. The driving 
wheels have cast steel centres with crescent-shaped 
counterbalances. All the tires are flanged, and are 
gecured to the centres by shrinkage, and also by a 
shoulder bearing against the outer face of the centre. 
The tires are 54in. wide and 8hin. thick. The driving- 
axle boxes are of cast steel, and as there are only two 
sizes of journals only two patterns are required. All 
journals are 9in. by 12in., except that the main journals 
on the 4-6-2 and 2-8-0 engines are 10in. by 12in. The 
brasses are 24in. thick inthe crown, and are babbitted on 
each side with a strip 2in. wide. The oi! cellars are of 
cast iron, and have a removable plate on the inside for 
convenience in packing. 

The excentrics and straps are interchangeable on all the 
engines. The excentrics are of cast steel, made in halves, 
and secured to the axles by keys and set-screws. The 
two parts of the backward excentrics are held together 
by studs, while those of the forward excentrics are held 
by studs and by bolts through the projecting hubs. 
These latter excentrics have a 6in. bearing on the axle, 
while the former have a 4}in. bearing. This arrangement 
reduces the set of the rods toa minimum. The throw of 
the excentrics is 5in. The straps are also of cast steel, 
having a light web section, with oil cups cast in the strap. 
The brass bearing ring is lin. thick and 3in. wide. The 
two parts of the strap are held together by 1)in. bolts, 
with double nuts and cotters. The details of the valve 
motion are made alike as far as possible, and all engines 
have the Stephenson link motion, except that the 
Walschaert motion is used on the balanced compound 
engines. The distance from centre of frame to centre of 
steam chest is uniform, so that only one form of box for 
the working shaft is required. In the passenger engines 
these shafts are placed directly in front of the leading 
drivers, and the valve rod is supported by a crosshead, 
to prevent springing. In the other engines the shafts 
are behind the front drivers, and the valve-rod crosshead 
is omitted. All passenger and goods engines have 12in. 
piston valves of the inside admission type, working in 
cast iron bushings; each end has two L-shaped packing 
rings. They are mounted on 2in. valve stems, which do 
not extend through the front end of the steam chest. 
All these valves are interchangeable. The shunting 
engines have flat balanced slide valves placed on top of 
the cylinders and fitted with two balancing rings. 

The boilers are all of the straight-top type, without the 
enlarged portion or wagon-top at the rear end of the 
barrel; they are telescopic in the shell rings, and have 
sloping back heads and roof sheets. The longitudinal 
seams of the shell rings are in the top centre line; they 
are welded at each end, to avoid the necessity of carrying 
the outside welt strips under the adjacent rings. Light | 
joints are thus secured, while keeping the rings circular. 
Three rings are used for all boilers, except those of the | 
shunting engines, which have two rings. The fire-boxes | 
have flat crown sheets with crown-bar stays; the sides | 
and crown are in one piece, as are the sides and roof of | 
the outside fire-box shell. The water spaces are Sin. 
wide all round in the passenger and goods engines, and 
the foundation rings are of cast steel 4in. thick, increased 
to 4}in. at the corners. Two designs of shaking grates are | 
used for coal, one having finger bars and the other having 
gridiron bars; there are also two designs of ashpans, to 
meet the different requirements on the several lines—one 
is of the flat-bottom type, and the other of the hopper- 
bottom type, with slides. In engines equipped for burn- 
ing oil the burner is at the front end of the fire-box, 
which is provided with a shallow ashpan. All engines 
use the same blast pipe, the top of which is below the 
centre line of the boiler, with a draught pipe, or petticoat, 
between this and the funnel. The funnels are of cast 
iron, tapering from 20in. diameter at the throat to 2lin. 
at the top. A pressed steel door is used on the smoke- 
box, and is interchangeable for all the engines. 

In all engines the dome is 31}in. in diameter inside, 
and 22in. high, with pressed steel base and rings. The 
barrel ring carrying the dome has the longitudinal seam— 
on top—welded for its entire length, and a liner is put 
inside the opening in the shell. The tubes are 2in. 
diameter, except in the six-coupled passenger engines, 
which have 2}in. tubes on account of the great length— 
20ft. The tubes are arranged in vertical rows, and are 
spaced jin. apart in the clear. The regulator, with its 
handle, valve, pipe, and fittings, is the same in all the 
engines. The working steam pressure is 200]b. in all 
passenger and goods engines, with a factor of safety of | 
five in the boiler seams ; the shunting engines carry only 
1801b, The safety valves are mounted on small auxiliary | 
domes, which also carry the 6in. whistles. There are 
two injectors, and all engines have the same injectors, | 
safety valves, reflex water gauges, steam gauges, and | 
wash-out plugs. - 

The main frames are of cast steel, with double front | 
rails of wrought iron heavily spliced ; steel chafing plates | 
are used where the frames pass between the driving | 
spring links. The six-coupled passenger engines have | 
the trailing axle carried in a bogie, the rear sections of | 
the main frames being separate from and strongly bolted 
to the main sections. The four-coupled engines have | 
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continuous frames, with the trailing axle carried rigidly 
in the main frames. The ends of the pedestals or horn 
plates are connected by bars fitted beneath the axle- 
boxes and secured by double bolts. The frames are 
uniformly 4}in. wide, with a depth of 4in., which is 
increased to 5}in. over the driving axle-boxes; in the 
eight-coupled goods engines, however, the thickness is 
4tin. and 6in. The buffer beams and footplates are of 
cast steel, serving as cross braces for the frames. The 
buffer beams carry the automatic couplings and wooden 
pilots or cowcatchers. 

All engine bogies have the same axles, with journals 
6in. by 10in., and cast steel swing bolsters are used both 
for two-wheel and four-wheel bogies. The leading bogies 
of the passenger engines have a centering device, con- 
sisting of coil springs on each side of the bolster seated 
on brackets bolted to the bogie saddle. The bogie wheels 
are 334in. diameter for the passenger engines and 30}in. 
for the goods engines ; they have cast iron spoke centres, 
27}in. and 24}in. diameter respectively. The tires are of 
steel, and are secured by retaining rings. 

The cabs are of steel, with wood linings for the roofs; 
the frames are steel angles 2in. by 2in. They are 7ft. Tin. 
long and 10ft. wide. There are ventilators in the roof 
and under the front doors which open upon the running 
boards extending along the sides of the boiler; these 
doors are 134in. wide and 45in. high. The side windows 
have three sashes, of which the front one is fixed and the 
others slide, so as to give a large opening; there are also 
sliding windows in front, above the boilers. Practically, 
the only difference in the cabs for the various engines is 
in the size of the opening tor the boiler. 

A number of fittings and details are common to all the 
engines. The spring saddles are of cast steel, in four 
heights, but otherw_se interchangeable. Among other 
details not already mentioned are the bells, whistles, 
sand-boxes, cocks, valves, oil cups, spring buffers between 
engine and tender, and the feed-pipe couplers and 
strainers. All engines have the Westinghouse air-brake 
for the engine, tender, and train. The head lamps may 
be lighted by oil, acetylene, or electricity, the respective 
equipments being interchangeable on all the engines. 

The four-cylinder balanced compound passenger engines 
are made as nearly as possible identical with the simple 
engines of the same type. In order to avoid lengthening 
the wheel base all the cylinders are placed in a row at the 
smoke-box and drive one axle, the inside connecting-rods 
being made with a loop which spans the first driving 
axle. The excentrics in the six-coupled engines are 
placed on the third axle, the rocking shafts being between 
the first and second pairs of driving wheels; this necessi- 
tates the use of a long valve rod, and changes a number 
of details in the motion. The outside crossheads, slides, 
and connecting-rods are interchangeable with those of 
the simple engines, but the inside—high-pressure— 
crossheads are made for four-bar slides, so that the 
connecting-rods can work between the slide-bars. The 
crank axle also has journals 1lin. diameter and 10in. 
long, necessitating changes in the main driving axle- 
boxes. In the four-coupled engines all four connecting- 
rods are connected to the seeond driving axle. As this 
arrangement leaves no room for excentrics on either of 
the axles, the Walschaert outside valve gear has been 
adopted in these engines. 

The tenders are of three standard types: —First, the 
Vanderbilt tender, with cylindrical tank, for the goods 
engines; secondly, the rectangular tank, with water 
bottom under the coal space, for passenger engines; 
thirdly, the horseshoe tank, with top sloping downwards 
to the rear, for the shunting engines. The passenger 


}and goods engine tenders are of large size, the former 


carrying 9000 gallons of water and 10 tons of coal, while 
the latter carry 7000 gallons and 14 tons. For oil-burning 
engines the general construction is not changed, but the 
oil tank is set in the coal space; the capacity of the oil 


| tank is 2835 gallons for passenger engines, 2940 gallons 
| for goods engines, and 1020 gallons for shunting engines. 
| The tender underframes are of 12in. steel channels, well 


braced, and having oak headstocks or bufferebeams. The 
rectangular tanks are 25ft. long, 10ft. wide, and 6ft. 3in. 
deep, with a water bottom 18}in. deep extending under 
the coal space. The total height is 12ft. 33in. At the 
rear of the frame is a vertical frame or diaphragm to 
fit against the vestibule of the first carriage in the train; 
this distributes the shock and prevents telescoping in 
case of collision. They are braced from the underframe 
by inclined angles 4in. by 3in., which pass through 6in. 
pipes built into the tank. In the Vanderbilt tenders with 
cylindrical tanks the underframe has two sills or sole- 
plates close together, made of steel plates bent to the 
shape of an angle and riveted to the bottom of the tank; 
these are reinforced by 4in. by 6in. steel angles. The 
bogie pins and coupling attachments are fitted between 
the sills. The tender bogies have diamond or arch-bar 
frames with cast steel bolsters and double elliptic springs. 
The axles have journals 5}in. by 10in., except that on the 
shunting engines they are 4tin. by 8in. Brake blocks 
operated by the Westinghouse air-brake system are fitted 
to all the wheels. 








ON THE SECTION OF WEIRS. 
By W. G. Buicu, M. Inst. C.E. 
No. VIL.* (concluded. ) 
Tur Coolgardie weir, a profile of which is given in 
Fig. 27, is an interesting example of an exceptionally high 
weir. The conditions in such cases resemble much more 


| closely those of a dam than of a weir proper. 


As already noticed, the main difference between a dam 
and a weir is that in the former case water stands only 
on one side of the wall, whereas in a weir proper the 

* No. V. appeared September 28th. 7 

+ In the last article some diagrams of the Coolgardie dam were yiren 


in which flotation of the lower part of the dam was assumed. The 
assumption is probably incorrect, and a revised diagram is now given 








passage of water over the crest causes water to be present 
on the lower side of the wall as well, thus inducing where 
the substratum is porous the property of flotation in that 
part of the wall which lies below the level of the tail 
water, and also pressure in an opposite sense to that 
induced by the water upheld by the weir. 

In most weirs the level of the tail water is above one 
half the height of the weir. In a very high weir, however, 


the tail water depth is necessarily below : so that the 


modifications in the stress, due to the presence of tail 
water, are much less pronounced than in cases of weirs 
immersed, from over one-half their height, to those 
absolutely submerged. 

The height of this particular weir is above the limiting 
height, and is, therefore, classed as a “ high” dam, and 
for its ultimate base width no easily applicable formula 
is available. The widths below the limiting height have 
to be worked out tentatively step by step either by the 
analytical or graphic methods. 

The profile of the weir or dam given in Fig. 27 is taken 
from Vol. clxii., “ Minutes, Institute of Civil Engineers,” 
from a section on a very small scale, hence may not be 
quite reliable. The face curve is correct, as it is copied 
from a large scale section of the inner valve tower, but 
the back batter has been measured by a scale of 120ft. to 
an inch, and so may well be a little out. 

In all probability the weir section has been designed as 
adam, no account having been taken of the modifica- 
tions induced by the tail water, the depth of which is not 
stated. As it will be interesting to investigate the 
statical stability of the weir as modified by the presence 
of tail water, it will be necessary to assume the height of 
the latter above the foundations of the wall. This is taken 
as 50ft.. i.e., 25ft. above present bed of gorge. It is 
assumed that the channel will scour out to a considerable 
width and depth, as shown dotted on Fig. 27c. The 
depth of water passing over the crest is 5ft., giving a dis- 
charge of 28,000 cubic feet per second. At a mean 
velocity of 5ft. this will require a channel having water 
sections of 5600 square feet, i.c.,a width of 200ft. and 
depth 30ft. 

The limiting depth of a“ low” weir is, as we have 


A 


already seen in Article I.. H' = In this 


w (p + 1)" 
case the limiting stress A is 8 tons, p is assumed at 2}, and 
w the weight of a cubic foot of water is »}; tons. 


H! then OF = 88°6ft.—at this depth the base 
o* 20 


width should be something slightly under H’', «., 


. 9 
(88-6 x 2) (88-6 x =) — z= 59ft. — z. 
Bb. F 


The value of x will be in some proportion to be 
being the top width of the dam. 

In the profile— Fig. 27—the width at this level of 88ft. 
below crest scales 64ft., which is proof that the design of 
the section is not_as economical as it might be. The 
fault lies in the excessive batter given to the rear of the 
wall. As already stated in Article i., the correct align- 
ment of the rear face is a nearly vertical line, the outset 
at the heel from the back of the elementary profile being 

ae 
Ony Gr bees 

Below this limiting depth the rear, as also the fore, 
batter has to be increased, in order to effect the spread of 
the base required to keep the maximum unit pressure 
within the prescribed limit. Above the limiting depth 
H', the profile should correspond closely to the ele- 
mentary triangular profile with the modifications above 
stated. 

The object in view in thus giving an excess batter to 
the back was probably to allow of a deep curve in the 
face. In the paper on the subject in the “ Minutes, 
Institute of Civil Engineers” it is stated that a rounded 
outline was given to the face of the dam in order to 
allow the water falling over the crest to run down 
clinging to the face, and thus absorb velocity of and 
divert it into a more or less horizontal direction. From 
this statement we see that the old error perpetrated in 
the ogee curves to weirs in the Ganges Canal is only 
scotched, as it crops up here again as lively as ever. It 
is hardly needful to state that the effects of the velocity 
of falling water is best destroyed by allowing it to take 
its natural course, when the greater part is absorbed by 
impact with the tail water; to attempt to divert it by 
gradually altering its direction to a horizontal one is to 
throw the onus of the destruction of the velocity on the 
bed and banks of the channel below, which must suffer 
accordingly. 

In a high fall of 80ft., as in this case, the water would 
fall as spray, resistance of the air greatly reducing the 
velocity of impact which the cushion formed by the tail 
water would serve to dissipate entirely. 

The system of drawing the line of pressure through the 
profile of the dam resembles that already given in Fig. 4 

Art. I.). 

' The depth of the dam is divided into five equal divisions, 
technically termed laminas, as likewise are the triangles 
of water pressure, the latter being reduced to an equiva- 
lent area of masonry. 

All the forces can then be represented in the force 
diagram by the half width of these laminas, which can 
be taken off the profile by the compasses without any 
area calculation being necessary. The water pressure 
trapeziums are converted into equivalent areas with a 
vertical back, the increased base and top width of each 
lamina being arrived at by the graphical process described 
in Art. I., and illustrated in Fig. 3. This accounts for the 
insets in the face lines of the water pressure areas fore 
and aft; the actually curved face and rear being 
assumed to consist of a series of plane lines approxi- 
mating to the curve. The area and weight of each lamina 
is then correctly represented by its half width, measured 


10 or °*6ft. 
16 
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horizontally. The force of a ray polygon employed in 
Fig. 27a is that of Professor Haessler, and in etfect is 
identical with that in Fig. 4a (ante). In this, however, 
all the resultant force lines are rays, having a common 
origin. The advantage of this form of graphical calcula- 
tions is that the c.b.’s of each lamina alone have to be 
found out, also that of a series of combination of these 
forces, which necessitates the use of a funicular polygon 
in addition, as was the case in Figs. 2 and 2B (ante). 
However, if the lines of pressure—reservoir empty— 


is required to be shown, the addition of a funicular | 


polygon, giving the combination of the vertical forces, as 
exemplified in Fig. 48, will be necessary, though any 
combination of the horizontal or inclined forces is not 
required. 

in the final resultant N', in Fig. 274, is measured off to | 
be 336ft. in length. To reduce this to actual weight it 
has to be multiplied, as was done in the case of Fig. 5— 
a replica of part of Fig. 4—by the eliminated common | 
depth of the laminas, and by 107, or by 25°44,}. | 
By this, as shown in Fig. 27a, the value of N? is 533 tons, | 

yi 

and that of - is 5*l tons. In the diagram of pressure 
distribution on the base Fig. 27s the maximum is 7°3 tons, 
i.e., below the limiting stress. This shows that as the | 
incidence of the line of pressure on the base of each | 
lamina is at or within the middie third, the final base 
width could be reduced preferably from the heel, so as | 
to effect an increase in the maximum unit stress to bring | 
the latter up to the specified 8 tons. 

The effect of the presence of water on the face of the 
weir is very slight, and what there is is detrimental. As | 
will be noticed in Fig. 27, the incidence of the final | 
resultant, which is a combination of the reverse water | 
trapezium (6) with the previous 11 forces is nearer to | 
the toe, and, further, the weight of the water overlying | 
the fall increases the value of N', as is clearly seen from | 
the force polygon in 27a. The modifying influence of (a), ' 
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the upper lamina of reverse water pressure, is hardly 
appreciable. As the “dam” profile with vertical back 
and face line thrown forward is not suitable for a high 
weir, an attempt has been made in Fig. 28 to modify the 
profile, so as to avoid the impact of water on the face, 
except at very low depths of film. 

The modification consists in adopting an equilateral 
profile for the portion above the “ Low” dam limit. The | 
crest width has also been increased from 10ft. to 12ft. 
As already noticed in Article I., this canting forward of | 
the profile will necessitate an increase in base width and 
sectional area. By graphical trial a base width of 66ft. 
is found to be necessary to bring the resultant line to the | 
rds division point of the base. The base width of the | 
elementary triangular profile is 59ft., and probably one of 
57ft. or 58ft. would suffice were the vertical back adopted. 

With regard to the lower portion, the rear batter is 
zontinued to the final depth, and the base width adopted 
after the trial is that of 110ft. The graphical processes 
in Figs. 28, 28a and 28B are similar to those in Fig. 2, 
which consists in independent combinations of forces. 

From the diagram of pressure distribution—Fig. 28c— | 
it will be seen that the maximum unit pressure is 8} tons. 
Consequenily the base width given is insufficient, and | 
will have to be increased. The effect of an increase by | 
5ft. is roughly shown by the dotted lines, on the assump- 
tion that the incidence of the final resultant at e is not | 
disturbed. This lengthening of the base effects a decrease | 
of the maximum unit pressure from 8} to 74 tons. As, 
however, the widening must cause the position of e to be | 
shifted forward somewhat, the probability is that when 
worked out a base width of 115ft. will bring the maximum | 
unit pressure to the required 8 tons. With regard to | 
reservoir empty, it is clear from the position of the | 
resultant vertical force 1°2 that the maximum pressure | 
at the bed will not much exceed the mean of 5°6 tons. 
The profile in Fig. 28 has a sectional area of 6860 square 
feet against 6147 of Fig. 27. 

A weir of this description built across the rocky gorge 
is of varying height. The section here given is at its | 
deepest part. Under such circumstances, unless absolute | 
uniformity is desirable, the top width should vary with ' 


| shapes, and Sin. to 20in. merchant mills. 


| house, 
| channel, will be a necessary part of this work. 


| buildings will be of steel. 


| ing, and each is served by a 5-ton crane. 
open-hearth group nearest the blast furnaces are the mixer | 
The mixers are of 300 tons | 


| buildings, 86ft. by 120ft. 
The | 


| height of 50ft.; the side bays are each 35ft. wide. 


the depth, as the base width necessarily does. The 
batters, face, and rear will consequently not be in the 
same plane, but will gradually merge into each other on 
plan. No practical difficulty is presented by this arrange- 
ment, which ensures equal economy in the section of any 
point. Thus, with 30ft. depth of weir, a top width of 6ft. 


| and base width of 35 x ; = 12ft. nearly; whereas with 
an 80ft. depth both dimensions will be increased to crest 
| width of 9°2ft. and base width of 56ft. 

By the erection of profiles at the proper changing 
| points, the face and rear of the wall can be easily aligned 


| to a winding profile on plan. 








| IMPROVEMENTS TO STEEL WORKS IN THE 


UNITED STATES. 

THE great development in the steel industry of the United 
States during the past few years and the long-continued and 
heavy demand for steel products of all kinds has led to the 
carrying out of extensive enlargements at many of the 


important steel works and also to the construction of some | 


new works. The most important of the new steel works is 
that now being built by the Indiana Steel Company, an 
auxiliary of the United States Steel Company—or the ‘‘ Steel 
Trust.’’ 
south end of Lake Michigan, where a new industrial town is 
being established. The company owns about 6000 acres, and 
1300 acres will form the site of the works. 
pleted, they will give employment to about 15,000 men and 
boys, and the steel works, town, and subsidiary works will 
cost probably about £15,000,000. 
modern lines, with waterworks and sewerage systems, electric 


order to attract and keep a high class of employés. 
It is estimated that the completed plant will handle about 


5,000,000 tons of ore per year, producing 2,500,000 tons of | 


steel. There will be sixteen blast furnaces, each of 450 tons 
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The site is a waste of sand and scrub timber at the | 
When fully com- | 


The town is to be built on | 


light, parks, handsome public buildings, libraries, &c., in | 


» RL1I33-00 


The blast furnaces will be fitted with the Baker-N, 
rotary distributor, which consists of a small bell aman 
above the main bell or spreader in the head of the Peet ly 
As each charge is dumped from the charging bucket it fal 
upon the small bell, which then drops, allowing the ore to ti i 
into a hopper, the bottom of which is closed by the ae 
bell. The small bell then rises and is revolved about 80 Fy 
on a vertical axis before it comes to rest, so that the a t 
| load is delivered in a different part of the hopper The 
| successive loads therefore fill this hopper uniformly a 
| when full the main bell is lowered, discharging the coukenne 
into the furnace. There will be at first eight gas-driven 
blowing engines, each of 3000 horse-power when working or 
blast furnace gas. There will be Westinghouse horizontal 
engines, with two 42in. gas cylinders side by side, and tandem 
| with a single 68in. blowing tub or cylinder; the stroke jg 
54in. When running at 75 revolutions per minute the 
capacity of air delivery is 33,000 cubic feet of free air per 
minute at 181b. pressure, with a maximum pressure delivery 
of 301b. per square inch. Similar engines, but running at 
85 revolutions, will drive the electric generators. 
The great works of the Illinois Steel Company at South 

Chicago were described in THE ENGINEER a few years ago 
and recent extensions include an additional blast furnace. 
seven open-hearth furnaces, the new soaking pits for the 40jn_ 
| blooming mill, and a third re-heating furnace in the 
| structural mill. A 30in. universal plate mill and a light rai) 
mill are now under way. Both mills will be electrically 
driven, no steam or hydraulic power being used, and com. 
pressed air will be employed instead of water to clean the 
| scale from the slabs as they are rolled. 

The plate mill will roll plates 6in. to 30in. wide, and up to 
a length of 80ft.; it will have a capacity of 7500 tons a month. 
The mill has rolls 24in. diameter and 67in. long, and is go 
constructed that the vertical rolls can be brought much 
nearer to the horizontal rolls than is generally the case, while 
the vertical rolls can be removed vertically and without 
| disturbing their driving shaft. A 30-ton travelling crane is 
provided for handling rolls and changing machinery. The 
building is 83ft. by 700ft., and has a storage yard 100ft. by 
300ft. between it and the slabbing mill. This yard is served 
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THE COOLGARDIE WEIR 


daily capacity, and eighty-four basic cpen-hearth furnaces, of 
60 tons capacity. The mills will include slabbing, blooming, 
and billet mills, a rail mill of 900,000 tons annual capacity, 
two plate mills—one 48in. and one 160in.—with a combined 
capacity of 300,000 tons per year, a mill for rolled structural 

A large coke- 
making plant, with by-product ovens, will be built. The 
blast furnace gas will be~used in large gas engines driving 
electric generators, which will furnish current for motors 
operating all the machinery. A harbour and ore wharf must 
be built for the unloading of ore from the modern 600ft. lake 
ore steamers, and as the lake is very shallow for about half 
a mile from the beach, a channel will be excavated 250ft. 


| wide, 27ft. deep, and nearly a mile in length. 


The plant will be so large that it is designed in com- 


| plete units, and the first of these—representing one-fourth of 
' the contemplated plant—is now under contract. 


This in- 
cludes four blast furnaces, two open-hearth groups with 
twenty-eight furnaces, a rail mill, machine shop, boiler and 
engine-house, foundry, carpenter and pattern shop, store 
&c. The ore stock yard, with wharf and 
All the 


ings will be 1190ft. by 206ft., with chargiug floors 80ft. wide 


| and pouring floors 60ft. wide, the latter having four pouring | 
Each building will have fourteen furnaces of | 
The charging floors will be served by | 


platforms. 
60 tons capacity. 
75-ton electric cranes, and the pouring floors by 125-ton 
cranes. The charging floors will open into the storage yards ; 
they are 72ft. wide, extending the entire length of the build- 


capacity, and will be operated by hydraulic power. 
ladles will be handled by 75-ton electric travelling cranes, 


| having 15-ton auxiliary hoists. 


The machine shops will be 150ft. by 400ft., divided into 
three bays. The central bay will be 80ft. wide, with a clear 


central bay will be a 25-ton electric crane of 77ft. span. The 


| blacksmith shop will be 62ft. by 100ft.; and the carpenter | 
| shop and pattern shop will form a two-storey building 53ft. by 


100ft. The boiler-house will be 130ft. by 160ft. The main 


bay will have a clear height of 44ft. The store-house will be | 


a two-storey building 60ft. by 200ft. 


Each of the two open-hearth build- | 


At the end of each | 


In the | 











by a 15-ton electric crane of 80ft. span. The slabs will come 
from the present slab mill on narrow gauge trucks, from 
which the yard crane will lift them to the heating furnaces, 
into which they are pushed by a rack-and-pinion mechanism 
operated by an electric motor. The furnaces are of the con- 
tinuous regenerative type. There are two hot beds, 60ft. by 
180ft., and two shears, cutting to a width of 30in., are 
installed. At the finishing end of the mill are two 10-ton 
travelling cranes to load the plates directly into railway 
wagons. 

This is the first electrically-driven reversing mill in the 
United States, and the rolls will be driven by direct-current 
motors capable of a torque of 345,000 Ib. at a radius of Ift. 
This, if exerted at maximum speed, would require the motors 
to develop about 10,000 horse-power. The two mill motors 
are mounted on the same shaft in order to secure small 
diameters and low fly-wheel effects for the revolving elements. 
The maximum speed is 150 revolutions per minute, and the 
motors are expected to reverse from full speed in one direc- 
tion to full speed in the opposite direction in three seconds ; 
this means a rate of acceleration of 100 revolutions per 
minute. The current is supplied by a motor generator sct, 
consisting of an alternating-current induction motor directly 
connected to a direct-current generator. A heavy fly-wheel is 
mounted upon the same shaft with the revolving elements of 
this machine. The arrangement is so designed that there 
will probably be very little fluctuation in the demand upon 
the central generating station, in spite of the enormous 
fluctuations in the demands of the mill motors. Current 
will be generated by gas engines using blast-furnace gas. 

The new rail mill—which is for light sections only—is 
60ft. by 430ft., including the hot beds, while the finishing end 
is 45ft by 360ft., and the motor room 33ft. by 160ft. There 
are three stands for a 24in. mill, two being in line for rough- 
|ing and finishing, with an intermediate stand of leading 
rolls, 100ft. tandem. Each train will be driven by a West- 
inghouse alternating-current motor of 1800 horse-power , 
they are directly connected to the trains and run at 120 
revolutions when re-rolling old rails to smaller sizes, or 80 
revolutions when handling billets and blooms. The motors 
arenot reversible, and have heavy fly-wheels to reduce the peaks 
| of the loads. Six Duff gas producers supply gas for the two 
| continuous heating furnaces, which are of the regenerative 
| type, one 17ft. by 40ft., and the other 2!4ft. by 27ft. Thee 
| are tilting tables on both sides of the roughing rolls, and 
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on the front side of the intermediate rolls. There will be a| are placed between the furnace and the stoves. The blast is | an excellent one, and we were fortunate in having a clear 


htening machine and gag press, while 100ft. from 


yp-straig Auge 
Se aoiahing rolls will be three adjustable swinging hot saws 


ishing end there will be four straightening presses, 


he fin 
gacry The two hot 


a cold saw, and @ number of inspection beds. 
beds are 33ft. by 60ft. : : 
A number of electric papence | cranes are provided. A 
50-ton crane of 33ft. span is over the motors, and two 25-ton 
eranes running the full length of the main building will 
change the rolls and handle the machinery. The storage 
yard 1s served by a 10-ton travelling crane, which loads the 
pillets, blooms, and old rails upon skids to be charged into 
the furnaces. A locomotive crane handles the second-class 
rails delivered for re-rolling and deposits them on storage 
beds, while a similar crane handles the finished product. 

The Illinois Steel Company has also rebuilt and enlarged 
its Bayview Works while keeping the works in operation, as 
the orders on hand and the enormous demand for steel pre- 
cluded any idea of shutting down while the reconstruction 
was in progress. The new engines, roll trains, tilting tables, 
&e., were installed during the regular periods of shutting 
down, from Saturday afternoon to Sunday night of each 
week. The new cooling beds were built in halves, half the 
old bed being kept in use while half the new bed was being 
erected. A number of continuous-heating furnaces were also 
built. The Yin. train was practically rebuilt ; a 14in. two- 
stand three-high roughing train and a Qin. five-stand finish- 
ing train being erected. The roughing train is directly 
connected to a horizontal tandem compound engine, which 
engine also drives the finishing train by rope transmission 
from a grooved fly-wheel. The cooling bed is 200ft. long, and 
has two shears and shear tables, with pockets. The sheared 
material is pushed from the tables to the pockets, picked up 
by an electric travelling crane and carried first to the scales 
and then to the railway wagons. All the cooling beds have 
bars with staggered teeth or lugs on the sides, and these bars 
are moved backwards and forwards so as to gradually push 
the material towards the conveyor which takes it to the 
shear. The blast furnace plant has also been remodelled and 
new engines built, while a 650 horse-power horizontal tandem 
four-cycle gas engine has been installed to utilise the blast 
furnace gas and drive an electric generator. Before the 
changes were made the works had a capacity of 15,000 tons 
per month, and, owing to the variety of the work done, the 
rolls of a single mill are sometimes changed six or seven 
times in twenty-four hours. 

The Jones and Laughlin Steel Company has put in service 
a new structural mill for making 5in. to 12in. joists and 
channels, flats 6in. to 14in. wide, angles 4in. by 4in. to 8in. 
by 8in., zed bars, and other special sections. The blooms are 
delivered by narrow-gauge trucks running in a tunnel between 
the mills. The travelling cranes are in pairs, with the girder 
forming the middle runway supported by hangers from the 
roof instead of by columns. With these arrangements it is 
possible to handle finished material in 120ft. lengths, and to 
load these lengths upon railway wagons. The mill building 
is a steel structure 100ft. by 500ft., and contains the heating 
furnaces, roughing and finishing trains, roll racks, &c. Near 
it are the hot-bed building, shear building, and stock building. 
There are twelve electric travelling cranes in the buildings 
and stockyard, all equipped with .220-volt direct-current 
motors having the Cutler-Hammer system of control. The 
billet yard has a storage capacity of 4000 tons, and is served by 
two 20-ton electric cranes of 33ft. span, which take the billets 
from the narrow-gauge trucks of the tunnel, and deposit them 
on the storage piles, or on platforms near the furnaces. Two 
jib cranes take a billet and set it on the charging table. The 
three heating furnaces are 17ft. diameter, and are heated by 
natural gas. A hydraulic ram pushes a billet in at the 
charging end, and simultaneously pushes another out at the 
opposite end, 

The billet is given from two to five passes on the roughing 
mill, and then goes to the top pass of the finishing mill, a 
drop table then delivering it to the bottom pass ; it then goes 
to the top pass of the second finishing train, and after the 
final pass it goes to the hot bed. The roller straightening 
machine is driven by a Corliss engine, having a change gear 
arrangement, by which the delivery speed of the rolls can be 
varied from 130ft. to 400ft. per minute. This engine has 
cylinders 22in. by 42in. and 40in. by 42in., with a 16ft. 
30-ton fly-wheel. The other equipment includes hydraulic 
shears and a 52in. cold saw driven by a 220 horse-power 
motor, A shear driven by a 120 horse-power motor is used 
: reduce scrap toa size suitable for the open-hearth charging 

Oxes, 

The rolling mill has rolls 28in. diameter and 66in. long, 
driven by two Corliss engines of the cross-compound type, 
with a steam pressure of 1501b. at the high-pressure and 
751b. in the low-pressure cylinder. The engine driving the 
roughing rolls has cylinders 42in. and 74in. diameter, 54in. 
stroke, and the 18ft. fly-wheel weighs 85 tons. The engine 
which drives the finishing train has cylinders 38in. and 66in. 
diameter, 48in. stroke, with a 70-ton 18ft. fly-wheel. 

The Youngstown Sheet and Tube Company has added to its 
works a new Bessemer plant, and this is the first Bessemer 
plant that has been built in the United States for some 
years, open-hearth plants having been used exclusively for 
other extensions. The cupola building is 55ft. by SOft., with 
four cupolas 10ft. diameter and 20ft. high, with blowers 
driven by direct-connected 7& horse-power motors running at 
1500 revolutions. In the converter-house are two 10-ton 
converters, served by a 20-ton hydraulic jib crane and a 
25-ton electric travelling crane. The molten metal is 
weighed before being charged into the converter, and after 
the heat is blown the metal is tapped into a ladle handled by 
a 20-ton ladle crane. The ingots are delivered to pit furnaces 
which are heated by producer gas from eight Duff gas- 
producers, 

In connection with the Bessemer plant is a new blooming 
mill, 45ft. by 360ft., rolling slabs up to a width of 30in. 
The rolls are 33in. diameter and 80in. long, driven by an 
engine having cylinders 54in. by 66in. There are also con- 
tinuous billet and sheet bar mills, a 42in. universal plate 
mill, and a skelp mill. The plant as completed will enable 
the company to supply steel for its own requirements and to 
furnish billets, sheet bars, and tin-plate bars for the market. 
The company owns large iron ore properties and coal pro- 
perties, and its older plant—established about four years ago 
—includes puddling, sheet and skelp mills, and a lap-weld 
and butt-weld pipe works, with threading, socketing, tapping, 
and galvanising departments. 

Finally, we may mention the new blast furnace plant of 
the Federal Steel Company, near Chicago. There are two 
furnaces of 350 tons daily capacity, 75ft. high, 11ft. diameter 
at the hearth, and 18ft. 6in, at the bosh. Each has four 
Kennedy two-pass hot-blast stoves, 75ft. high and 20ft. 
“limeter, with central combustion chambers. Gas washers 





distributed through eight tuyeres, and the top is fitted with 
the Kennedy closed top and distributing hopper. Each 
furnace will have w single charging skip of 120 cubic feet 
capacity, running in a tubular incline 7ft. diameter, built up 
of steel plate. The skip has a 4ft. cylindrical body, and runs 
on rails of 4ft. gauge. The plant is on the bank of the 
Calumet River, and has a stock-yard served by two Brown 
travelling bridges 360ft. long. The cast-house is 65ft. by 
220ft., and has an hydraulic pig breaker. The blast is sup- 
plied by three vertical compound condensing blowing engines, 
with steam cylinders 44in. and 84in. diameter, 84in. air cylin- 
ders and 60in. stroke. 








LATEST EXPRESS ENGINES—SOUTH-EASTERN 
AND CHATHAM RAILWAY. 


By CHARLES Rous-MARTEN. 


In Toe ENGINEER of 8th June last I described and illus- 
trated the new locomotives designed and built by Mr. H. 
S. Wainwright for the South-Eastern and Chatham Rail- 
way, and related the history of their genesis. I have now 
to say something from personal experience of the work 
which these fine engines perform regularly in actual daily 
practice. 

The trains upon which I tested them were the 9 a.m. 
and 11 a.m. down Continental mails from Charing Cross 
and Victoria respectively, the 4.36 p.m. from Cannon- 
street to Folkestone, Pullman special, and the 5 p.m. 
express Victoria to Maidstone and Folkestone; also the 
corresponding up trains. The booked speeds of these 
trains are as follow :— 


Miles 
Down. From To per 

hour. 

9. 5 a.m. Cannon-street... ee 44-8 

10. 0 a.m. Charing Cross... Folkestone J. ... 40-3 

11.10 a.m. Herne Hill .. Dover Sk ile 44-4 

2 20 p.m. Charing Cross... Folkestone J. .. 44-6 

4.36 p.m. Cannon-street... Folkestone Cen. 49-3 
vo. 


Op.m. Victoria ... Folkestone Cen. 


Up. 


8.30 a.m. Folkestone Cen, Cannon-street ., 46-0 
9.15 a.m. Folkestone Cen. Victoria ... «. 45-3 
3.22 p.m. ... Dover a Cannon-street... ... 44-4 
5.20 p.m. ... Dover Herne Hill 47-2 


These are not, of course, fast speeds, but, as will be 
seen by reference to my previous article, they have to be 
attained over a distinctly difficult road and with fairly 
heavy loads. Even taking these factors into full account, it 
must be frankly admitted that the new engines are 
seldom really “ extended” by the demands made upon 
them, and that both theoretically and practically they are 
capable of keeping a much faster timing, as will appear 
in the sequel. 

Taking from Cannon-street the 9 a.m. from Charing 
Cross, one of the earlier-built of these engines kept 
exact time thence to Dover, with a load of slightly over 
300 tons, notwithstanding that three very bad signal 
checks were encountered, one being to walking pace. Up 
the arduous ascent to the Polehill tunnel the speed 
never fell below 37°5 miles an hour, even on its steepest 
length, where the grade is lin 110. The downhill speeds 
in all cases were strictly moderate. On the 11 a.m. 
ex Victoria, another engine of the same class, starting 
five minutes late from Herne Hill, again with a load of 
approximately 300 tons behind the tender, arrived at the 
Admiralty Pier, Dover, three minutes before time. The 
speed was well maintained all along, and did not drop 
below 36 miles an hour on the steepest grades, such as 
the mile of 1 in 95 near Bickley. The downhill speed 
was occasionally high, 76°3 miles an hour being touched 
at two different points. Chatham was passed in 
39 min. 29 sec. from the Herne Hill start, distance 
30} miles, after the usual slow round the Strood curve, 
and Canterbury was passed at full speed exactly seventy- 
three minutes from Herne Hill. The inclusive time 
from Herne Hill to Dover was 91 min. 36 sec. It may 
be observed that on the down journeys of the Continental 
mails the engines were somewhat ata disadvantage, the 
time allowance being very liberal and the start usually 
punctual, so that little scope existed for running under 
time or making up time lost The engines are certainly 
capable of running between London and Dover with 
much shorter time allowance whenever this shall be 
deemed judicious. 

On the up journeys they have a better chance, as 
owing to the occasional lateness of the continental con- 
nections from Switzerland, Belgium, Germany, &c., not- 
withstanding the splendid work of the. French Northern 
Railway, a late start from Dover for London is not infre- 
quently unavoidable; but a fresh difficulty then arises 
owing to the suburban traffic that crowds the South- 
Eastern and Chatham line between London and Bickley. 
When, however, the engines obtain a clear road, they do 
some very admirable work. On one occasion, when the 
5.20 p.m. from Dover was running in duplicate, the first 
part, which did not stop at Herne Hill, ran from Dover 
to Victoria in the fast time of 95 min. 5sec. with a load of 
approximately 250 tons. This involved some smart work 
both up and downhill. Thus, up the long bank at 1 in 100 
approaching Shepherds Well tunnel a minimum rate of 
31 to 32 miles an hour was steadily maintained. Up the 
second long rise of 1 in 100 to 1 in 132 between Canter- 
bury and Selling, the lowest speed point was 37°5 miles 
an hour, while the two miles of 1 in 110 up immediately 
after Sittingbourne did not bring the speed below 47 miles 
an hour. The hardest nut to crack, however, was the 
curved rise of six miles at 1 in 100 after a dead slow at 
the Stroud “elbow.” This brought us down finally to 
27 miles an hour, which was maintained during the 
greater part of the distance, there being a tendency to 
accelerate before the summit was reached. On the 
falling gradients there was some very swift running 
—e.g., 75 miles an hour after Bekesbourne, 77, 78, and 
79 miles an hour after Selling, the travelling at these 
velocities being, as usual, distinctly steadier than at lower 
rates of speed. The run altogether must be accounted 








road, only one slight signal check being encountered. 

Several other runs with this train were badly marred by 
road delays, but, nevertheless, afforded good specimens of 
locomotive performance. Two of these may be specially 
instanced, the engines being of the same class as already 
mentioned, and the loads being officially reckoned as 
‘20 coaches,” representing the total weight behind the 
tender of about 300 tons as in the other cases noted. On 
the earlier of these two occasions a minimum rate of 39°1 
miles an hour was sustained up the rise of 1 in 1382 toward 
Selling, and the lowest speed-point touched up the long 
and curved ascent to Sole-street was 31. The downhill 
maximum was 77°5, but after reaching Swanley in 
74 min. 40 sec. from Dover, distance 60} miles, we were 
stopped by signal, and thenceforward we were slowed to 
10 miles an hour or less at every subsequent signal-box, 
winding up with a dead stop near Penge. As a necessary 
consequence we were 10 minutes late at Victoria, but our 
delays had amounted to fully 20 minutes, so that the 
engine had manifestly achieved more than its duty. In 
the other case with the same engine and load we did 
better still, maintaining 34 miles an hour to the 
Shepherds Well summit, and once touching a maximum 
of 81°8 miles an hour on a part of the road where a 
moderately falling gradient was associated with a straight 
line. In this case, too, there was a manifest enhancement 
of steadiness when the travelling was quickest. Unfor- 
tunately we were stopped dead by signal at Penge after 
running from Dover, 71 miles, in 82 minutes. We 
remained at a dead stand for 63 minutes, and we were 
stopped again for 5 minutes between Grosvenor-road and 
Victoria, so that we did very well to get into the terminus 
only 5 minutes late, the engine having made up fully 
10 minutes in the running, once again. 

Some of my most interesting runs with Mr. Wain- 
wright’s standard engines were done on the corridor 
express which leaves Cannon-street for Folkestone Central 
at 4.36 p.m., returning from Folkestone at 8.30a.m. The 
down train was timed for awhile to do the distance of 
69 miles in 84 minutes, averaging 49°3 miles an hour. 
But difficulty was sometimes experienced in keeping 
this time with loads of 250 tons to 280 tons. The 
arduous ascent from New Cross to Polehill, 10 miles in 
length, much at 1 in 120 and some at even 1 in 110, told 
heavily on the average speed, and the travelling rate 
usually dropped to 33 miles or even 30 miles an hour, 
while the 20 miles from Headcorn to Westenhanger are 
upon an almost unbroken ascent mostly at about 1 in 250; 
the service-slow at Tonbridge Junction also represents a 
loss of more than a minute. Consequently, the down 
trains occasionally dropped a minute or two. The up 
trains, however, notwithstanding the impediment of 
several bad permanent-way slows when I travelled by 
them, usually gained time, and once or twice accom- 
plished the run from Folkestone to Cannon-street in 
80min. and 79 min. net respectively. In each case the 
minimum rate up the long rise at 1 in 122 approaching 
Sevenoaks was 31 miles to 32 miles an hour. 

There is a relatively new express which runs from 
Victoria to Folkestone by way of the Maidstone and Ash- 
ford cross-country line, branching off from the Chatham 
main line at Swanley, and joining the South-Eastern main 
main line at Ashford. The time allowed for the journey 
of 74 miles is 1h. 45 min., out of which there is a stop of 
two minutes at Maidstone. The corresponding train 
leaves Folkestone Central each morning at 9.15 for Vic- 
toria, taking 1h. 40min. on the journey, and also stopping 
two minutes at Maidstone. The loads are not heavy or 
the speeds high, but the grades are distinctly severe. While 
the Chatham main line is travelled over, grades of 1 in 61, 
1 in 90,1 in 100,1 in 101,1 in 95, and again 1 in 100 
prevail. When the Ashford branch is entered upon, a 
grade of 1 in 101 is met with for many miles, and the last 
stretch of 10 miles fron. Maidstone to the Lenham 
summit is an almost continuous steep ascent at 1 in 100 
to 1 in 80, Lenham being approached from the Ashford 
side by a similar 10 miles of severe gradients. Upon 
such a road it would be unreasonable to expect extremely 
high speeds, but Mr. Wainwright’s engines acquitted 
themselves very favourably in the steep hill-climbing. On 
the down journey No. 492, which has 19in. cylinders, 
maintained a persistent minimum of 38-2 miles an hour 
up the length of 1 in 80, while in the opposite direction 
No. 487, which has 19}in. cylinders, never dropped below 
45 miles an hour up the rise of several miles at 1 in 100. 
The respective times from start to stop were as follows :— 
Victoria to Maidstone, 414 miles, 56 min. 19 sec.; Maid- 
stone to Folkestone, 32} miles, 45 min. 2 sec.; Folke- 
stone to Maidstone, 40 min. 24 sec.; Maidstone to 
Victoria, 52 min. 38 sec. From this it will be gathered 
that no high speeds were run down the falling grades. 
As a matter of fact each start was made punctually, and 
each arrival was two to three minutes before time. The 
load in each case was 160 tons behind the tender. 

Some weeks ago I travelled from Victoria to Dover and 
back with one of the latest built of Mr. Wainwright’s 
new engines, No. 504, which has the Belpaire fire-box, 
19}in. cylinders, and 6ft. 6in. coupled wheels. The same 
engine took the train each way, and the loads were prac- 
tically identical, slightly over 300 tons, including a crowd 
of passengers and their vast quantity of luggage. As in 
the case of the London and North-Western’s departure 
from Euston, the engine has immediately to face about 
half a mile of excessively severe gradient ; in the case of 
the South-Eastern and Chatham the grade almost directly 
after leaving Victoria becomes as steep as 1 in 61 to 
enable the train to reach the level of Grosvenor-road 
bridge, while after an intervening stretch of level, grades 
of 1 in 90, and 1 in 101 have to be tackled between Factory 
Junction and Brixton. No. 504, however, found no diffi- 
culty at all in the ascent, but passed Brixton Station, 
34 miles, in 6 min. 12 sec. from the start, and stopped at 
Herne Hill, over four miles, in 7 min.,25 min. 2 sec. from 
the Victoria start. Getting away again with a load 
officially reckoned as “twenty coaches,” the engine main- 
tained a minimum rate of 33 miles an hour up the steep 
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Bickley bank rising at 1 in 95, while up the severe grades 


| 


trials. The arrangements on Wednesday and Thursday 


of 1 in 100 at Selling and 1 in 110 past Adisham, the | last were to commence and complete thirty hours’ trial at 


respective minima were 30 and 36 miles an hour. On | 4600 horse-power. 
the falling grades the rate was seldom allowed to exceed | turbines. 
Dover Pier was reached in 97 min., | up and preparing for the second thirty hours’ trial at 


65 miles an hour. 
56 sec. from the Herne Hill start, distance 74} miles. 
The performance on the return journey was closely 
similar to those already noted in the case of other engines. 
The minimum rate up the rise at 1 in 100 near Kearsney 
was again exactly 30. Up the similar ascent between 
Canterbury and Selling it was 32, up the Sole-street bank 
it was generally 30, but just at the summit it dropped 
momentarily to 27. The downhill rates were carefully 
kept ata very moderate point, and only twice slightly 
exceeded 70 miles an hour. The transit time from Dover 
to Herne Hili differed merely by two seconds from the 
time taken on the down journey, a curiously close resem- 
blance, implying great uniformity in the driving of the 
engine by R. Cribb. Mr. Wainwright’s new engines are 
evidently well suited to the work they have to perform, 
and are capable of improving upon present times and 
loads should the policy of the directors require this. 
They have, as has already been pointed out, to contend 


| 


To-day she should try her cruising 
The next two days will be spent in cleaning 


| 16,350 horse-power, which will commence early on 
| Monday next, and conclude the following day. The eight 
hours’ full-power trials, and stopping, starting, and astern 
| trials will be made on Wednesday and Thursday, 10th 
| and 11th inst., and the anchor and circle trials on Friday. 
| The measuring tanks having been removed, several trials 
| of auxiliary machinery will take place, to be followed by 
| gun drill, to get the men accustomed to the weapons, 
| and on Friday and Saturday the gun trials will be held; 
| the trials of the torpedo gear, on Monday 22nd, will 
conclude the programme. The full power trial will pro- 
| bably take place at Skelmorlie, so that advantage may 
be taken of the deep water there. 








| EMPLOYERS’ INSURANCE AGAINST STRIKE 


with the double disadvantage of heavily graded roads | 
and thickly crowded suburban traffic, which both obstruct | 


the efforts of the locomotive to keep time and hinder the 
recovery of time when it has thus been lost. In view of 
the difficulties with which he has necessarily had to con- 
tend, Mr. Wainwright may fairly be congratulated on the 
success with which these have been overcome. 








H.M.S. DREADNOUGHT. 


LOSSES. 


THE air is so full of labour troubles that it may 
| be considered opportune to draw attention to the question of 
insurance against strikes, or, rather, against the financial 
effects brought about by workmen leaving their employment 
in this manner. Since the passing of the Workmen’s Com- 
| pensation Acts, 1897 and 1900, employers in many branches 
| of trade have found it both advisable and necessary to cover 
| the increased risks thereby placed upon them by taking out 
| policies of insurance so as to provide for all cases of accident 
| and injury to those workmen who are believed to be com- 
| prised within the scope of the Acts. If, then, it is deemed 
| essential to make provision for liabilities in case of accidents 


Tur Dreadnought has put out to sea, and there is no | to workmen, the problem arises as to whether it would not 


further secrecy about her external appearance, at least. 
From the several reproductions from photographs which 
are given on this and on page 346, a fair impression of her 


peculiarities may be obtained. Probably the curious bow | 


view is the most striking picture, but it is, regarded alone, 
somewhat deceptive. The enormously high erection 
which seems to stand like a tower over the deck is 
actually the forward part of the wall-sided structure 
which carries the forward gun. The height of this gun 
above the water should be noticed. Either of the troad- 


| be of mutual advantage to employers to take into considera- 
| tion the question as to the adoption of similar action jointly 
| among themselves in the matter of labour troubles. If the 
| employers in any particular industry were in possession of 
| considerable financial funds subscribed on common account, 
| it is probable that the knowledge of the fact would. tend 
| towards further industrial peace than that incidental to boards 
| of conciliation and arbitration. Workmen go on strike in 
| the hope of enforcing their demands by endeavouring to tire 

out the employers’ patience and pockets, but if they were 

fully aware of the existence of a large strike insurance fund 


not leave work so readily. 
This form of strike in- 








surance among employers is 
an accomplished fact in Ger- 
many at the present time, and 
it has been specially developed 
during the past twelve months, 


it is possible they would 








BOW VIEW OF THE DREADNOUGHT 


side views of the ship show the true nature of the 
forward construction better than the bow view. It 
will be gathered that there extends from the side 
barbettes a kind of tapering deck, which is carried well 
forward. 

Attention may also be directed to the three-legged 
masts and to the great height of the navigating 
bridge. The positions occupied by the twelve-pounder 
guns can be fairly well made out in the lower illustration 
on page 346. - The two rectangular erections between the 
aft barbettes are tanks for measuring the feed-water on 
the consumption trials. It is hoped to obtain from the 
turbines the full speed of the ship for a consumption of 
1°5 1b. of coal per horse-power—estimated, since it 
cannot be indicated. 

The actual details of the trials are to be confidential, 
but certain facts regarding them will be given officially to 
the Press. A brief outline of the programme may not be 
without interest. 
going well, and the weather remaining favourable. 
On Monday morning the Dreadnought left harbour, and 
on that and the following day zarried out preliminary 


It is, of course, subject to everything | 


The system has already be- 
come established in two large 
industries, metal-working and 
textiles, and in other branches, 
and a large expansion is anti- 
cipated in the near future. It 
appears that the employers in 
any particular trade form local 
organisations, but as it is 
financial'y impossible for any 
one of these combinations to 
undertake insurance on its 
own account, they band 
themselves together in the 
form of a central association 
or join the employers in 
another trade in the constitu- 
tion of a mixed association. It 
would be possible to expand 
the idea so as to provide for 
the creation of a single cen- 
tral organisation or company 
for the purpose of dealing with 
the question; and, in fact, a 
proposal has already been made 
to this effect, although there 
is little likelihood of its being 
carried into execution within 
a reasonable period from the 
present time. The principle of 
the system of insurance already 
in operation is based upon a 
percentage contribution to the 
insurance fund of the amount 
annually paid in wages by the 
employers. In some cases the 
minimum is one-half per thou- 
sand—one two-thousandth—of 
the sum paid in wages per an- 
num ; but in most cases thecon- 
tribution is at the rate of 1 per 
thousand. It is possible for 
the administrators of the 
insurance fund to increase the 
amount of the contribution, 
the maximum rate being 14 per thousand in some cases 
and 3 per thousand in others. The rules of the insurance 
funds almost invariably exclude the possibility of legal action 
being taken to secure the payment of strike compensation, 
the object of this management being to avoid the demands 
made by the German State Board of Supervision for private 
insurance. The indemnity granted to the subscribers is also 
largely based upon the principle of the wages paid. It 
amounts either to 25 per cent. of the average daily wages 
paid to the workers, or in some cases to 1 per thousand of the 
annual wages. Except in regard to one insurance fund, 
where a term of one hundred days is fixed as the extreme 
limit for the payment of compensation, there is no restric- 
tion as to the period over which this may be granted. Of 
course, these private insurance associations or companies 
only pay while the funds last, and when they are 
exhausted all payments naturally come to an end. The 
funds also cover the question of Jock-outs, although the 
compensation paid under these circumstances is less than in 
the case of strikes, as extensive lock-outs would soon deplete 
the funds. , 

These private insurance societies or companies formed 
by the employers in certain parts of Germany are 
apparently of such recent date that very little experience 
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can have been gained as to their practical value down to the 
present time. It is, however, admitted that the combing. 
tion of branch associations in the shape of central organisa. 
tions solely for the purpose of obtaining compensation for 
losses occasioned by strikes is an excellent method of distri. 
buting the financial risks, and of securing indemnity ag 
occasion may arise. The central associations form "the 
insurance societies or companies, and place upon the branch 
associations the responsibility for investigating the strikes 
and of proving that they have paid the full amount of their 
contributions. When these conditions have been fulfilled 
the compensation at once comes into operation, although the 
time of payment differs with different societies, and may be 
effected at the end of the strike or at the end of the year: 
while in some cases a strike may have to last longer than a 
month, and affect over 1 per cent. of the workmen in the 
employers’ association concerned, before a claim can be made 
for indemnity. 








RATES OF WAGES AND HOURS OF LABOUR, 


Tue ‘‘ Thirteenth Annual. Report of the Labour Depart- 
ment of the Board of Trade on Changes in Rates of Wages 
and Hours of Labour in the United Kingdom,”’ dealing with 
the changes which took place in 1905, has just been issued, 
From it, it appears that the changes in wages reported during 
that year resulted in a net reduction, but the decrease, 
measured in weekly loss of wages, was considerably smaller 
than in any of the four preceding years, while in the second 
half of the year a rising tendency was shown. This ten- 
dency, it is worthy of note, continued during the first half of 
this year. In the four years 1901-4 reductions in rates of 
wages of coal miners formed the predominant factor. In 
1905 rates of wages in this industry contintied to decline, but 
there was an important advance in the cotton trade, and 
wages also rose in the pig iron and iron and steel manufac- 
turing industries. 

In the industries for which it is possible to obtain definite 
particulars, the report shows that nearly 689,000 work. 
people had their wages changed during the period under dis- 
cussion. Of this number, 319,000 obtained increases, repre- 
senting a total of £16,300 per week, while nearly 250,000 
sustained decreases, amounting to about £18,500. In the 
cases of some 120,000 there were fluctuations which left the 
workpeople practically in the same position at the end as at 
the beginning of the year. Taken all round, therefore, the 
net decrease in weekly payments was £2200. This is a com- 
paratively insignificant amount when compared with the 
figures of 1904, 1903, 1902, and 1901, which were £39,200, 
£38,300, £72,600, and £76,600 respectively. The actual 
net decrease for the year is estimated at £114,000, as com- 
pared with £938,000, £500,000, £2,300,000, and £1,600,000 in 
the preceding four years. It may be added, as supplementing 
the foregoing statistics, that during the first six months of 
the present year the changes in wages reported have resulted 
in a net increase of about £26,600 in the weekly wages of 
843,300 workpeople. Thesé advances have occurred chiefly 
in the textile, coal mining, and engineering and shipbuilding 
industries. This compares with a net decrease of £9800 per 
week in the corresponding hak of 1905, 305,300 workpeople 
being affected. Of course, the foregoing figures relate solely 
to changes in wages due to alterations in rates of payment. 
They must not be confounded with changes in earnings 
caused by fluctuations in the amount of available employ- 
ment. 

The actual percentage of workpeople employed who have 
been affected by wages changes has steadily declined since 
the year 1899. The percentage was in that year 13-9. In 
1898 it was 12-1, to which point it had suddenly increased 
from the 7:2 and 7°3 in 1897 and 1896 respectively. The 
highest point during the last decade was reached in 1899, and 
since then there has been a gradual decline, till during 1905 
only 7°3 per cent.—the same figure asin 1896— were affected. 
The increase during 1898-1904 was due largely to the fact that 
a considerable proportion of the coal miners employed was 
affected by wages changes. In 1905 there was a marked 
decrease in the proportion. Thus, in 1903 and 1904 the 
figures were 92°8 and 79:4 respectively, while in 1905 they 
were 24:1. On the other hand, in the textile trades the 
1903 and 1904 figures were 0-1 and 0°3 respectively, and the 
1905 figures 26-2. 

A noteworthy feature in the statistics set out in the report 
is the increase in the number and percentage proportion of 
workpeople whose changes were brought about by direct 
arrangement, negotiation, kc. There is a slight increase in 
the percentage of cases settled under sliding scales, the per- 
centage having risen to 4°6 from the 3°2 in 1904. The 
percentage settled by Conciliation Boards, mediation, arbitra- 
tion, &c., fell from 71-6 to 44-4, while the percentage settled 
by direct arrangement, negotiation, &c., rose from 25:2 to 51 
—more than double. The decline during 1905 in the propor- 
tion of workpeople whose wages changes were arranged by 
various conciliatory agencies, apart from sliding scales, is 
explained by the comparatively small number of coal miners 
—whose wages in most districts are regulated by Conciliation 
Boards—affected by changes during the year. 

As regards changes in hours of labour, these resulted during 
1905 in 95,985 workpeople being affected, and 90,179 of these 
had their hours reduced. The net effect of all the changes 
was a reduction of 65,265 hours in the weekly working time 
of the workpeople affected. Of the total number whose hours 
were changed, over 92,000—or 96 per cent.—were in the 
building trades. Of that number 70,000 were workpeople in 
the various branches of the building trades in London, who 
had a re-arrangement of their winter working hours. During 
the first half of 1906 the changes reported show that 25,917 
workpeople had had a reduction in hours amounting in the 
aggregate to 41,902 hours a week, while 74 have had their 
hours increased by a total of 132 hours a week. 








Mr. ALLEN RaNsomME.—On Wednesday of last week the directors, 
staff, and workpeople of A. Ransome’and Co., of Newark, pre- 
sented a gold cigarette case to Mr. Allen Ransome, the founder of 
the firm, on the occasion of his golden wedding. The presenta- 
tion was made in the large engineering shop at the Stanley Works, 
where the men gathered after the day’s work was done. A com- 
plimentary dinner was given to Mr. Ransome the Same evening: 
the fown Hall. On both occasious Mr, Ransome, in expressiuy 
his thanks, referred in touching terms to the affectionate esteem 
his workpeople had for him, 
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ELSWICK AND OPENSHAW. 


Ar the twelfth ordinary general meeting of the shareholders 
of Sir W. G. Armstrong, Whitworth and Uo., Limited, on the 
28th uit., the chairman, Sir Andrew Noble, in moving the 
adoption of the report, said he could not but regret the 
decision of the Government to reduce the shipbuilding pro- 
gramme. So far as he was aware, the country had never 
grumbled at expenditure on the Navy ; and there was at the 
present time an excellent reason—apart from the protection 
of our trade and country—why ships should be built. Con- 
siderable sums were to be spent in relieving the unemployed. 
Now, it was almost impossible to distribute such relief in the 
right quarters. In shipbuilding some 60 to 70 per cent. of 
the cost went directly or indirectly to labour, and if the 
Government had decided to go on with the fourth Dread- 
nought they would hay given occupation to some thousands 
of men, many of whom, he now feared, would have to join 
the ranks of the unemployed. 

Speaking of the work of the firm during the year, he attri- 
buted much of the success that had attended their efforts to 
the wise policy in renewing machinery and replacing old plant 
with better machinery and appliances; most of this they 
were able now-a-days to get from their Openshaw Works. 

As an instance of the great improvement made in rapidity 
of construction, he cited the case of H.M.S. Dreadnought, 
the gun-houses, carriages, and machinery of which were com- 
pleted in three months less than the contract time, while the 
quality of the work left nothing to be desired. He was not 
without hopes that the rapidity of construction so conspicu- 
ous in the case of the Dreadnought would, in future construc- 
tions, be not only equalled but possibly improved upon. 

For some time they had been engaged in experiments on 
the launching of torpedoes, the increase of their range, and 
so on; and they had now acquired an interest in Whitehead 
and Co., Limited, which would be very valuable to them in 
that connection. 

Speaking of the design of warships, Sir Andrew said their 
object at Elswick was toingrease the powerofthe armament and 
at the same time secure simplification. They now provided but 
two sizes of guns, irom 12 to 29 armour-piercing weapons, 
and a powerful secondary armament of 4in. and 4°7 guns. 
Speed. too, had to be thought of, and, under their licence 
from Mr. Parsons, they were laying down plant to enable 
them to fit their own vessels with turbine machinery. 








ADRIATIC COMPOUND LOCOMOTIVE—STATE 
RAILWAYS OF ITALY. 

WE give as a Supplement to-day a general drawing of the 
‘‘ Adriatic ’’ compound locomotive which was illustrated in 
our last issue. Whilst referring our readers to that impres- 
sion for full particulars of the engine, we may add that these 
locomotives are now employed for the fastest trainson the whole 
of the State railways from Milan to Naples. In a period of 
three months’ work, with train loads much below the normal 
capacity of the engines, the steam engine or ‘‘ motor’”’ 
efficiency, on different lines, varied between 0-911 and 
0-916, while the respective total mechanical efficiencies varied 
batween 0°62 and 0°59. The formule employed in these 
calculations were productive of minimum rather than 
average values for efficiency. Their—these figures—great 
importance lies in the fact that they relate to ordinary ser- 
vice, whereas such figures as are usually published are gener- 
ally—if not always—derived from single trials under the 
most favourable conditions, with the view to ascertaining the 
maximum possible efficiency of any one engine, or some- 
times they may be only theoretical values obtained upon 
rollers—as at St. Louis, &c.—and exempt from atmospheric 
resistance, as also from unfavourable climatic conditions. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


LOCOMOTIVE EFFICIENCY, 
Sik, —Hocs not your correspondent ‘ D. X.” miss the point at 
issue! He assumes that the steaming qualities of the Vulcan 
engines with Serve tubes are not equal to those of the Doncaster 
engine with plain tubes ; but the efficiency of the boiler is not in 
‘juestion, they each make steam enough for the heavy work they 
have todo. The true problem, as I understand your remarks, is 
supplied by the fact that two locomotives, one with a cylinder 
capacity nearly twice that of the other, haul the same heavy 
trains at the same speeds and with the same consumption of fuel 
per train-mile. 

Perhaps what ‘‘ D. X.” intends is that if the Vulcan boiler had 
plain instead of Serve tubes it would haul far heavier trains with 
no more fuel than the Doncaster engine. This would mean that 
the average pressure in the cylinders of the compound engine could 
be maintained at a higher point than is now possible. This means 
that as the engines now are the Vulcan boiler makes less steam 
per, pound of coal, but uses that steam more economically. But 
all this is pure surmise. So far as I know-and I have watched 
pretty carefully the reports about Serve tubes—they are neither 
better nor worse, square foot per syuare foot of heating surface, 
than the plain tubes; but the circulation with them is very much 
betfer, because the water spaces are larger. It is much to be 
desjred that ‘‘D. X.” should enlarge on this question, and give 
us Jsome of the data on which h’s adverse opinion of the 
Serye tube is based. The question of cylinder capacity is 
very interesting. here is no true uniformity of prattice. I 
shopll like to see an experimental ‘engine built which could 
be fitted with cylinders of varying diameters—liners migli 
be gaade to do—and the results noted. In a very limited and 
imyferfect way the experiment has been tried, notably on the, 
Midland ; but what is really needed is an exhaustive trial Of, the 
sar p paginas on the same trains, nothing, in short, being altered 
butfthe cylinder diameters, the trial for each size extending over, 
say§two months, and six different diameters to be used, say, 20in., 
19-fin., 19in., 18-5in., 18in., and 17in. The information thus 
obt€ined ought to be exceedingly valuable. 
\ »ath, October 2nd. 
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J. JONES, 


HIGH SPEEDS ON SHORT-RADIUS CURVES. 

,—The bogie generally used in England is, I believe, either 
pple pivot without lateral play, or else a pivot of the traversing- 
ype so common in France, and suited to the usually straight 
evel roads of that country. With this latter the front end of 
viler and frames is, on short-radius curves, displaced outwards 
e ontside of the curve—the bogie truck going one way, while, 
entarily, the boiler and frames yo another—the tendency to 
urn of the whole mass being thus increased at high speeds. 
itigate this displacement certain European contractors have 














allowed no lateral displacement at the leading end, but have pro- | 
vided for a free radial movement in the trailing bearers. In all | 
these arrangements the vertical centre line of the engine remains | 
prep d at right angles to the transverse alignment of the track. | 
f this alignment on very short-radius curves is effected by a maxi- | 
mum superelevation of the outer rail calculated for the highest | 
speeds there would be no danger of overturning, but, as this is im- 
practical for very slow speeds, it is better to provide in the fastest | 
engines an automatic tilting of the locomotive towards the inside | 
of the curve, as arranged in the American type bogie. | 
Ip America and on the Continent there are engines which, with | 
a boiler of 54ft. and more in diameter at the front end, and raised | 
a foot higher than is common here, traverse short-radius curves at | 
very high speeds, the only inconvenience being the jostling of | 
passengers and the upsetting of chairs, &c. &c., in the dining cars. | 
The accompanying rough sketches, exaggerated for purpose of | 
demonstration, show how the swing-link bogie provides a wider 
margin of safety where the superelevation of the outer rail is not | 
quite suited for the highest. regular or “accidental” speeds. In | 
the ordinary bogie there is no tilting of the locomotive other than | 
that due to the superelevation of the outer rail, but the swing-link 
bogie tilts the engine inwards in proportion to that outward push 
on the bogie pin which is due to the main or rigid wheel base 
behind and to tangential force. In Fig. 1—engine with swing 


es 


So long as the train from Nottingham to Grantham was crossing 
over the down main line it was necessary for the “down facine 
points” to be open for the Nottingham branch in order to woladt 
the diamond crossing ; but as soon as the branch train had ites | 
both the signals and the ae should have been placed in ‘thei 
normal position, that is, all the levers placed in the front of the 
locking frame. The signals were replaced in their proper position 
of ‘‘on,” but unfortunately the points were allowed to remain . 
the wrong position. If these points had been replaced in their 
normal position, it was shown at the inquest that there would have 
been no accident. 

Railway companies’ regulations as to the signalling of trains 
when “running away on the right line’” have been most carefully 
drawn up, and they should be carried out to the letter. At th 
inquest it was made quite clear that the points ought to have 
been returned to their normal position of open for the main line 
when the runaway train could have passed over them in safety, ? 

Leicester, October 1st. CLEMENT E, Srreryon, 


Sir,— While the full exposition in your article as to the working 
of the points and signals will be accepted as conclusive in relation 
to the facts with which it deals, the necessity for making it really 
emphasises the importance of simplifying the duties of signalmen, 


\ 








Fig.!. 
Swing link Bogie 


The Engineer 


bogie—the perpendicular lines represent:—A, right angle from 
level line; B, right angle from curve alignment ; and C, inward 
inclination due to bogie links and to tilting due from B. In Fig. 2 
the mass of the engine is displaced to the outside of the curve, and 
the inclination at D is only equal to B. 

Anyone who has ridden around sharp curves at high speed whilst 
standing directly over long swing-links can appreciate from the 
sensation how inuch this form of bogie tends to ensure the 
stability of the locomotive. Nothing is so easy or so inexpensive 
for railway companies as to rig up some old tender with the 
different forms of bogie, and then run them dovnsharp curves, 
on inclined planes, to test, at very short notice, the greater relative 
stability afforded by the swing-link truck—of which there are so 
many types and varieties to choose from. What is done in other 
countries with safety can certainly be done in England. The 
swing-link truck, in displacing the mass of the engine’s weight 
towards the inside rail, lessens the pressure that is always con- 
centrated upon the outside rail at high speeds, with the tendency 
of the mass to overturn as that pressure increases, The best 
practice would probably be to provide the ordinary bogies for all 
slow-speed engines, and swing bogies for all locomotives for fast 
trains. C. R. K. 

October 2nd. 


SALISBURY ACCIDENT, 


Sik,— Karly this year an accident occurred on a small mountain 
railway near Melbourne, which on a small scale exactly paralleled 
the awful disaster at Salisbury, the engine overturning ceutri- 
fugally.. Many passengers were injured, but fortunately there was 
no loss of life. 

In company with two others it was my duty to investigate this 
accident, and certain points not usually recognized came into 
prominence. ‘They were as follows : 

(1) That before actual overturning took place, the increased 
compression of the springs on the outer side of the curve, and the 
diminished compression on the inner side, caused the centre of 
gravity of the engine to move outward to such an extent as 
perceptibly to reduce the moment of resistance to overturning. 

(2) Our engine, which was of American type, had leading and 
trailing pony trucks, which were cross-compensated by levers 
transverse to the frame of the engine. The result of this was that 
fully one-third of the weight of the engine was useless from the 
lateral stability point of view, and this circumstance alone reduced 
the calculated speed of overturning by nearly one-fifth. 

Taking these two causes together, they reduce the computed 
speed of centrifugal overturning by more than 20 per cent. as com- 
pared with what it would have been had the engine been an 
absolutely rigid mass pivoting on the outer rail. Now the first of 
these two considerations will apply to the Salisbury locomotive, 


‘and it is possible that thé second may algo, .but this will depend on 


the exact details of the bogie. In any case, the true speed of 
cefitrifugal overturning will be less, and-it.may be considerably 
less than that computed in your article of July 20th on the rigid 
block theory. 4 

I may add that our railway is 2ft.6in. gauge, and the accident 
took place on f thres-chain curve on alin 40 down grade, at a 
speed of probably a littte- onggiee miles per hour, The engine was 
large for the gauge, and had-a‘high centre of gravity. 
W. C. Kernot, M. Inst.C.E., : 

Professor of Engineering. 

University of Melbourne, August 23rd. 


THE GRANTHAM ACCIDENT. 


Sin,— Most probably the cause of the train failing to stop at 
Grantham will now never be ascertained, therefore we can only 
consider the other circumstances of the case. With reference to 
the letter of Mr. Keith, page 328, I. viewed the wreck at 
Grantham, and feel satisfied that a deeper flange would not have 
prevented the disaster, 


| rounding the curve the slightest lurch 


fig-2- 
Traversing-pin Bogie. 


and of avoiding the conditions the existeace of which you are at 
such pains to explain. 

If railways were so designed that—with few exceptions in cases 
where insurmountable difficulties would otherwise present them- 
selves—up traftic from branches should never ba allowed to cross 
the path of main line down traffic on the level, or vice revxA, 
signalling, and the working of tratiic, would be much simplitied, 
while punctuality and safety, perhaps even speed, would be greatly 
aided. Further, as regards the non-crossing line, it may be sur- 
mised that greater safety would ensue if the connection were 
arranged with trailing points rather than facing points, with their 
notorious risk to fast traffic on main lines, 

One is prepared to be informed that the provision of an under or 
over line, for the crossing line, instead of one on the level, would 
generally involve greater first cost ; but the simplification of work- 
ing, and the much reduced outlay in compensation for so-called 
accidents, must have a capital value which an actuarial examina 
tion might not improbably show to be fully compensatory. If so, 
the increased safety of the travelling public, and the lessened 
anxiety to signalmen and engine drivers, would not be grudged 
by the companies, who must be credited with great enterprise, 
and, in general, much success in perfecting the facilities and 
security of travel, KR. M. 5. 

October 2nd. 


Sir, In the inquest following the Grantham accident evidence 
was given as to the position of the regulator and brake valves after 
the derailment of the engine, but no mention was made of the 
steam sand valve. Was it open or shut! When the driver found 
that his wheels had ‘‘ picked up,” surely he wonld have tried to 
get a better grip on the rails by the application cf sand. Even if 
the valve was injured in the accident, as was the case with the 
regulator and brake handles, it could bave been ascertained whether 
saud was used by examining the rails. 

September 39th. A.C. 


UNEXPLAINED RAILWAY ACCIDENTS, 


Sir,—The letters of Mr. James Keith and “C, W. H.,” page 
328, fail to produce any reason why the flanges of railway vehicles 
should be altered. When I viewed the wreck at Salisbury, | 
formed the opinion that no depth of flange could have prevented 
the disaster. 

Recently I had a pair of wheels made experimentally with Zin. 
flanges, the résult beirg that they caught against the crossing and 
check chairs, and also struck the inside keys upon lines in which 
these keys are in use. As to leaving the line, the Zin. flanze was 
of no practical value, and I have therefore had it turned down tv 
the present standard and put into use as usual. 

Leicester, October Ist. CLEMENT EK, STRETTON. 


Smr,—I take a great interest in this correspondence. las it 
ever occurred to any of your readers that when the brakes are on 
and the wheels skidding the tendency to leave the rails on round- 
ing a curve is greatly increased, owing to the wheels being hell 
firmly by the brakes and making the springs inoperative! n 

wt Ett the wheels off the 


rails ; whereas if the brakes are not on when rounding the curve, 
any slight lurch is overcome by the reaction of the springs, which 
keep the wheels from lifting and so jumping the rail. 

Weymouth, October Ist. _ Frepertck M, JoNE>. 








ENGINEERING Exuipition At OLyMprA,—We are requested by 
George Richards and Co., Limited, to state that the bearing with 
forced lubrication, illustrated in our article on the above show, 1s 
made by them under licence from the Forced Lubrication 
Company, Limited, 
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THE LAUNCHING OF THE MAURETANIA. 





extent to which the immense roofed-in building 


ae and the filigree work of standards and ties apper- 
taining, at the Wallsend Shipyard, militated against 


spectators obtaining an adequate impression of the 
Cunarder Mauretania, has already been commented on. 
To some extent the same causes prevented those 
professionally much interested from gathering an ade- 
quate conception of the methods by which such a huge 
and ponderous structure—the heaviest, and with her 
sister Lusitania, the longest ship in the world—was 
actually launched. Some impressions, then, gathered by our 
representative present at the event, assisted by a few 
authoritative but very general facts on the subject, may 
not be without interest. 

In the Mauretania, as has been said, a new record for 
launching weight has been established. When leaving 
the ways, her hull, together with sliding ways and cradle 
_which in themselves weighed about 500 tons — repre 
sented a total weight of 16,250 tons—-a figure which it may 
be remarked has hitherto been given as 16,500 tons. 
The launching weight of the sister ship Lusitania, which 
was earlier sent off the stocks—June 7th this year—and 
naturally less near completion, was about 15,700 tons. 
The launching weight of the two other record-breaking 
Cunarders, the Campania and Lucania, launched from 
the Fairfield yard in September, 1892, and February, 
1893, respectively, was 9100 tons. In some other more 
recent cases of merchant ships-—the White Star Oceanic, 
for example, launched from the yard of Harland and 
Wolfi, Belfast, in January, 1899, having a launching 
weight of 10,750 tons and many more of warships, the 
launching weight has ranged from 12,000 to 14,500 tous ; 
but, after all, the advance from 14,500 to 16.250 tons is a 
circumstance of which due note should be taken and 
souething said of the methods by which these enormous 
weights have been launched. 

In the case, then, of the 16,250-ton Mauretania the 
width of the launching ways was 6ft., and they were 
about 35ft. apart over their outer edges, equivalent to 
something over one-third of the vessel’s beam, which, of 


forward poppets extended to a considerable height above 
the sliding ways, their heads abutting against very strong 
plate knees or snugs riveted temporarily to the shell. 
This was brought out in one of the illustrations in our 
Supplement of 21st ult., and still better in one of the 
views illustrating the description of the Lusitania in our 
impression of June 8th Jast. To prevent any chance of 
the cradle poppets spreading laterally under the vessel’s 
weight, especially when the fore part was poised on the 
ways and the after part was water-borne, they were all] 
tied together, either by round tie-rods with palms riveted 
to the fore-foot of the vessel’s hull, or by ties of chain 
led underneath the vessel’s fore-foot and round the 
poppet heads on each side. The round tie-rod arrange- 
ment is well shown in the illustration we give on 
page 346, This view also affords a striking idea of the 
substantiality of the poppets, and of the ways and timber 
work generally of the launching make-up forward. 
Incidentally, also, it shows the provision made in the 
way of hydraulic rams sometimes needed to give the 
* persuasive push” to the ways and cradle, but which 
upparently in the case of the Mauretania were never 
brought into requisition. Of the cradle make-up aft 
enough has already been said, while between the forward 
and the aft positions of the cradle the make-up from the top 
of the sliding-ways to the bottom shell plating consisted 
of the usual packing logs, set up by means of hard wood 
wedges. 

Of the arrangements for releasing the vessel, and 
eventually checking her in the narrow confines of 
the Tyne, it may be said that in general principle 
they were the same as at Clydebank, except in so 
far as the conditions to be met with respect to 
depths of water, length of run, &c., imposed modifica- 
tions. In the releasing of the vessel electricity was in 
many ways employed. The design of the trigger arrange- 
ment had distinctly original features which we are not at 
liberty at present to do more than hint at. There were 
fewer triggers, at all events, than in the case of the 
Lusitania, and they worked “like a charm.” As regards 
the style of the check ropes and drags, this was almos® 
identical with the method followed at Clydebank. There 








THE MAURETANIA ENTERING THE WATER 


course, accords with the practice followed in sending off 
most modern leviathans. A circumstance having decided 
determining influence in this connection, however, was 
the transverse distance apart of the two inner lines of 
shafting, and their enveloping “ bosses” or swelling of the 
hull at the stern. Effective utilisation was made of these 
swellings to take the heads of the after poppets, which 
also, it need scarcely be stated, had a slightly outward 
slope to meet their foundation on the sliding ways. These 
general facts incidentally cast some interesting light on 
the propulsive agents and their relative position, at least 
transversely. 

The sliding ways, and their superimposed make-up of 
cradle or supporting poppets, extended, it appeared to 
our representative, between 660ft. and 670ft. of the 
vessel’s length between perpendiculars of 760ft. A 
simple calculation, therefore, shows that the pressure of 
the superimposed mass on the standing ways, when all 
the blocks and props had been removed and the vessel 


‘was on her way to the water, did not exceed 2} tons per 


square foot of bearing surface ; in fact, the figure works 
out to 2°2 tons per foot. Skill and forethought had 
to a nicety provided for this average pressure on the 
ways, and in the more critical and exacting pro- 
blem of efficiently meeting the concentrated pressure 
exercised by the fore body of the vessel when the aft 
body had become waterborne, equal prescience had been 
exercised. This condi’ion is in some measure to be 
gathered from the illustration we give on this page, 
which is. also interesting as showing the relative 
fore-and-aft position of propellers. 
_ In the make-up of the launching cradle on its founda- 
tion of sliding ways there was a very close resemblance 
to the arrangement found to serve so admirably in. the 
case of the Lusitania, at Clydebank; and here it may as 
well be remarked that evidences are not wanting, even to a 
casual observer, that between those responsible for the prac- 
tical aspects of building the two great Cunarders—no less 
than between all responsible for the technical, scientific, and 
commercial features—there is no reticence or secrecy. 
Owing to the very fine entrance to the Mauretania,_per- 
haps even more than in the case of the Lusitania, the 





‘and businesslike way, did their duty, and the huge vessel 


were six separate check ropes on eaeh side; the first to come 
into effect, having two separate groups of chain as re- 
tarders, so disposed—and in a manner somewhat different 
from Clydebank—as to give, with the necessary 
elasticity, the maximum of retarding effect. The suc- 
ceeding five check-ropes were attached to several 
massive plate slabs, one on top of the other, having 
large superficies, low height, and very rough surface, to 
afford the maximum of resistance. The last one or two 
of this series of slabs on each side were scarcely moved, 
so carefully had calculations been made. Altogether the 
mass of checking agents on each side amounted to 500 
tons, or 1000 tons in all. 

The keel of the Mauretania had been laid to’a de- 
clivity of somewhat over }in. per foot—’dédin., to be 
precise—and the mean declivity of the launching ways 
had apparently been arranged at something under 
the jin. per foot. The total run to be accomplished 
before the vessel was fairly afloat—about 800ft.—was 
accomplished in about fifty seconds, the velocity, when 
at its maximum, being exceptionally high. 

From bank to bank the river Tyne, at the point where 
the Mauretania was brought into being, only measures 
about 780ft., or 10ft. less than the overall length of the 
vessel, although 20ft. more than the length between 
perpendiculars. As is well known, however, the building 
berth is disposed obliquely to the line of the river, and 
at such an angle as affords a run of about 1200ft. Thanks 
to the 1000 tons of drags, the strong check ropes, and the 
thoroughness and scientitic skill of the devisers, the 790ft. 
vessel was brought to rest with her bow only about 160ft. 
from the end of the ways. Six powerful tugs were in 
attendance—the tremendous flotilla of .onlooking and 
noisy river craft we do not mention—which, in a speedy 


was not long in being safely moored alongside her builders’ 
yard, where, it may be added, speeial dolphins have been 


| ordinary single-screw torpedo boat. 








the requisite depth of water. For the eminently success- 
ful send-off of the Mauretania a word of praise is due to 
Mr. Christopher. Stephenson, the yard manager -at the 
Wallgend establishment. 


laid down to which to moor the vessel and keep her : | 





Of the luncheon which followed the launch, and the 
speeches made thereat, readers will, of course, have by 
this time been fully informed through the daily Press, 
but we cannot close this account without making brief 
reference to the terms in which such a high authority as 
Sir W. H. White, K.C.B., practically pitted his reputa- 
tion in favour of the turbine, and the new Cunarders, 
against those who were doubters; and to the excellent 
speech of Mr. G. B. Hunter, who very naturally—seeing 
he has been all along in the van of progress in the 
North-east Coast districts—indulged in the speculations 
as to whether the North-east Coast builders had after all 
so much to learn. 











H.M.S. GADFLY. 


On the 27th September a successful full-speed official trial 
was carried out with H.M.S. Gadfly, the first of the new 
class of torpedo boat destroyers. The vessel was built by 
Messrs. Thornycrofts at their Chiswick Works, and is fitted 
with Parson’s turbines and Thornycroft water-tube boilers, 
the latter being fired with oil fuel by means of the Admiralty 
oil fuel apparatus. The vessel is 168ft. long by 17ft. 6in. 
beam, with a maximum draught of about 6ft. Gin. The 
turhines are arranged to drive three shafts, half the power 
being on the central shaft and one-quarter on each of the 
wing shafts. The low-pressure and astern turbines are on 
the centre shaft, and to it also is connected the cruising 
turbine for low speed. The vessel was practically complete 
for handing over to the Admiralty, including armament, and 
her load of 24 tons, represented by stores, ammunition, 
&c., and sufficient oi], with some margin, for the eight 
hours’ trial at the contract full speed of 26 knots. 

The mean speed obtained during the eight hours’ trial was 
27°336 knots, the speed being estimated in the usual way 
from six runs on the measured mile at the Maplin Sands, 
taken during the fifth hour of the trial. The mean speed for 
the six runs was 27°505 knots. The oil consumed during the 
trial was 22:8 tons, which works out at about 141b. per 
horse-power per hour. The steam was, we understand, steadily 
maintained at the right pressure throughout the trial, and 
the revolutions gradually increased as the boat became 
lighter. Further, there was no reason why the trial should 
not have been continued until the whole of the 40 tons 
capacity of the oil tanks was consumed. Such a result, the 
makers claim, would not have been possible with coal-burning 
boilers and reciprocating machinery. It was noted that 
during the trial there was practically no smoke, and the 
funnels were quite cool. 

On the following day a series of steering and circle turning 
trials were successfully carried out. Trials were also made of 
the capabilities for stopping, starting, and going astern, and 
these were found to be practically the same as with an 
The vessel was steamed 
astern for a quarter of an hour, with the centre propeller 
revolving at two-thirds the revolutions required for 26 knots. 
\ run over the measured mile showed a speed of about 
12 knots. The vessel was afterwards run for a quarter of an 
hour with the centre shaft revolving at 699 revolutions, 
giving a speed of approximately 13 knots, 








THE INSTITUTION OF CIVIL ENGINEERS. — The Council of the 
Institution of Civil Engineers have, in addition to the medals and 
prizes given for communications discussed at the meetings of the 
institution in the last session, made the following awards in respect 
of other papers dealt with in 1905-1906:—A Telford Gold Medal 
to Mr. G. A. Denny, London ; a George Stephenson Gold Medal to 
Professor W. E. Dalby, M.A., B. Se., London ; Telford Premiums 
to Messrs. W. R, Baldwin-Wiseman, M.Sc , Southampton; G. N. 
Abernethy, Lendon; H. R. C. Blagden, Alexandria, Egypt; 
M. R. Collins, Jersey ; and James Kelly, Preston ; a Crampton 
Prize to Mr. P. T, Gask, Peru. For students’ papers the awards 
are :—Miller Prizes to Messrs. Ralph Freeman, London; A. F. 
Harrison, B. Sc., Manchester; A. J. Grinling, Derby; T. R. 
Grigson. London ; J. W. D. Ball, London; A. Morris, Manchester. 
Mr. A. F. Harrison also gained the James Prescott Joule Medal. 
On Tuesday, 6th November, 1906, the inaugural address will be 
given by the President, Sir Alexander B W. Kennedy, LL.D., 
F.RS.; presentation of the Council’s awards and reception in the 
library, 8 p.m. 

LEEDS ASSOCIATION OF ENGINEERS.—The winter session of the 
Leeds Association of Engineers was opened on September 27th, by 
an address to the members by the President, Mr. W. H. Drake, 
who said that in his last address he had alluded to the expected 
great increase in the use of mechanical power on main roads. This 
had now become a most important element in the transport of 
passengers and goods, and involved considerable danger to lite 
and limb. Alluding to a recent serious tramway accident, he said 
he had come to the conclusion that in this case as in others of the 
kind, the brake had failed, owing perhaps to the chain connection 
between the handle and brake levers. They knew the peculiar 
liability of a chain to get kinked, in which case it might refuse to 
act by having to pass through spaces too small for it; or if the 
chain on the handle shaft should mount too rapidly it might jam 
between the shaft and the front part of the footplate; or the 
increased diameter for the chain to wind on might so weaken the 
leverage as to render the brake insufficient to arrest the speed of the 
car ; or one of the links might catch on some projecting piece of 
iron, all of which conditions would be consistent with the brake 
being found in working order when the chain had been shaken 
loose. He advocated a connection of the most positive kind. In 
the case of motor omnibuses, he feared that the drivers often 
allowed them to coast down hill because the brake got red hot and 
then failed. When heavy vehicles went down severe gradients, 
generating large quantities of heat units, the heat being preserved 
by the comparatively small amount of metal in contact with the 
brake along with wood wheels, rubber tires, and dry macadam 
roads, it was easy to understand that the brakes would become so 
dangerously hot as to encourage the driver to coast, and reserve 
what brake power he had for what might be a more critical moment. 
He suggested the use of drip taps over the brakes, actuated by the 
same handle. Railway engineers bad long awakened to the import- 
ance of effective brake power, every wheel being controlled, and 
overheating avoided. ._ Road vehicles were passing through a 
similar process of development. Rubber tires had this disadvantage, 
that in an emergency a driver might hesitate to put the brake full 
on because it would tend to destroy the tires. In his opinion this 
material for tires, except in the case of very light cars, was 
unmechanical, and would ultimately have to be replaced. The 
importance of adequate brake power was not yet fully appreciated, 
but until we had more éfficient brakes on our road vehicles, their 
danger would go on increasing, especially if the present high speeds 
were maintained. In the discussion which followed, Mr. W. J. 
Burton advocated emergency brakes, and Mr. Fuller eleetric 
brakes, 
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FRENCH DESTROYER CLAYMORE. 


Tur destroyer Claymore has been recently delivered to the 
French Government by, MM. Augustin Normand et Cie., of 
Havre. Her dimensions are :—Length on load line, 190ft., 
by extreme breadth, 21ft. Gin. The engines develop 7000 
horse-power. 

The weights carried on trial, comprising chains, anchors, 
masts, boats, &c., torpedoes and torpedo tubes, compressing 
pump, artillery and ammunition, provisions and water for 
boiler and crew, coal necessary for steaming 1170 nautical 
miles at 14 knots—as determined by an eight hours’ pre- 
liminary trial—crew, and effects, provisions, including 7 tons 
726 ewt. for sundries, amounted in all to 93 English tons, the 
displacement being 313 English tons. 

The full-speed trial, which took place after the ordinary 
preliminary runs on the measured mile, was of six hours’ 
duration; two hours at 24 knots, one hour at maximum 
speed, and the last three hours at 24 knots. The one-hour 
maximum speed was 30°356 knots, the mean of the five other 
hours being 24°301. 

The two boilers are of the Normand type, each boiler 
giving the steam necessary for 3500 horse-power, the engines 
being, as usual, fitted with feed-heaters, cylinder safety 
valves, water filters, &e. 











MOTOR CARRIAGE FOR THE CANADIAN 
PACIFIC RAILWAY. 

In its suburban service near the city of Montreal the Cana- | 
dian Pacific Railway is using a steam motor carriage of a | 
type similar to those in use on several English railways. 
In appearance the carriage resembles an ordinary passenger 
coach with luggage compartment, this latter compartment 
forming the engine-room, while the passenger compartment 





: a 


ix 
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has seats arranged i the usual style for American railway 
carriages, The carriage has a steam bogie at one end, and a 
trailing bogie at the other end, but only one axle of the steam 
bogie is driven by the engine. The cylinders are outside, and 
are placed at the rear end of the bogie, as shown in the 
accompanying illustration, and directly above the cylinder is 
the piston valve ; this is of inside admission type and worked 
from a return crank on the driving - axle by means: of 
Walschaert valve gear. The cylindersare 10in. by 15in. The 


| diameter. 








wheels of the steam bogie have cast steel centres, and the | 
driving wheels are 3ft. 6in. diameter, while the trailing wheels | 
are 2ft. 10in/ diameter. The trailing bogie has wheels 
2ft. 9in. diameter and journals 5in. by 9in.; both axles on the | 
steam bogie have journals 8in, by 12in. 











| 

| giving 62 square feet of heating surface. The steam has a 
working pressure of 180 lb. per square inch, and is super- 
heated so that on reaching the valve chest it has a tempera- 
ture of 700 to 760 deg. Fah. 

The total weight of the carriage is 136,620 lb., of which 
82,880 Ib. are carried by the steam bogie and 53,740 1b. by the 
trailing bogie. Of the weight on the steam bogie, 42,440 lb. 
are carried by the front or driving axle and 40,440 lb. by the 
trailing axle. he carriage is equipped with the Westing- 
house Air Brake Company’s automatic brake system, which 
has a graduated release, and is especially adapted for this 
class of service. 

The weight of the boiler per square foot of heating surface 
is rather less than in the ordinary locomotive, and the 
evaporation per square foot of heating surface is about the 
same as in large locomotives. The carriage has a run of 23 
miles, and makes four round trips per day, or 184 miles per 


| day. The regular schedule time for the run is 50 minutes, 





but it has been made in 38 minutes with the steam carriage, 
and there is no difficulty in attaining speeds as high as 50 and 
55 miles an hour. The cost of operation is about 74d. to 10d. 
per mile run. 








AN ELECTRIC SMELTING FURNACE. 


THE electrical smelting furnace of which we give an 
illustration has recently been invented by F. Hiorth, of 





Christiania. It may be compared with an ordinary trans- 
former. A coil S, consisting. of insulated copper wire, is 


wound round the vertical, stationary part of the magnet M. 
This coil receives the high-pressure alternating current and 
induces a heavy low-tension current in the circular furnace 
O, which encircles the vertical portion of the movable part of 
the magnet. The charge C, contained in the furnace, thus 
represents the secondary winding, and the coil S the primary 
winding of the transformer. 

With regard to the pressures and amount of current used 
in this furnace, it is said that when a current of 3000 volts 
x 90 ampéres is supplied to the primary coil, a smelting 
current of 3000 ampéres x 70 volts is obtained in the charge 
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THE HIORTH ELECTRIC SMELTING FURNACE 


The boiler is of the return tube type, 4ft. 6in. in diameter, 
and with a length of 8ft. between tube plates. It hasasingle 
Morison corrugated furnace and ninety-five return tubes 1?in. 
The heating surface is 536 square feet, of which 
485 square feet are in the tubes and 51 square feet in the 








STEAM MOTOR CARRIAGE 


furnace, which is lined with fire-brick. The fuel is crude oil, 
and is carried in a tank built between the plate frames of the 
bogie, where it is under a constant air pressure of 15 lb. per 
square inch. A slot burner of the Booth type is used, with 
an automatic regulator to control the supply cock and the 
blower. The tank holds 20001b. of oil.. Beneath the carriage 
are water tanks of 900 Imperial gallons capacity, the water | 
being fed’ to. the -boiler by Hancock injectors. There: is a 
superheater, having twenty-one steel tubes 1}in. diameter, 


tinuous operation. 


representing the secondary part of the transformer, An 
efficiency of about 78 per cent. and a temperature of from 
2000 deg. Cent. is obtained. 

The furnace consists of a hollow brickwork cylinder with an 
open annular space C that contains the charge. This hearth 
during operation is covered over with the lids L. Thecharge 
is fed in from the top and tapped at A; and the slag is 
removed by skimming or through a higher level tapping 
hole. 

The screen R has been provided to protect the coil S 
against heat radiation from the furnace. 

The furnace is of the electrodeless type. As the consump- 
tion of electrode material is an expensive item in running 
electric smelting furnaces, the advantage afforded by this 
type will be readily appreciated. Electrodes, moreover, exert 
a deleterious action on the charge, require much attention 
during operation, and give rise to trouble. As the Hiorth 
furnace does not contain any apertures either in the walls or 
rcof, the air may be kept away from the charge, which is a 
valuable feature in making steel or other metals. 

Another point of this furnace is that it is designed for con- 
As shown in the diagram, the magnet M 


may be used for two or more furnaces. Whenever any one of 
these is to be repaired or rebuilt, part of the charge it contains 
is tapped into the other, while the movable part of the 
magnet, which passes through the furnace, is at the same 
time swung round to the new position, when tke process may 
be at once continued. 

In this manner a continuous operation is obtained, and the 
most expensive part of the plant—viz., the electric part—is 
fully utilised. 

When the smelting commences in ordinary electric furnaces 
artificial means must be used to start the process, the charge 
being a poor conductor before it is melted. : 

In the Hiorth furnace such artificial means are not 
required after the furnace has once been started. Moreover, the 
use of transformers and of the expensive secondary connections 
necessary in ordinary electrode furnaces is avoided, thus 
saving much money and space, as the furnace itself consti- 
tutes its own transformer. 








Motor Car Emancipation Day.—Mr. J. Edgar Lound, the 
managing director of the Beaufort Motor. Company, Limited, 
writes to us suggesting a meet of commercial vehicles on the 
Embankment on November 14th, somewhat on the lines of the 
Old May Day parades. The idea is to celebrate the emancipation 
of the self-propelled vehicle from the old legal restrictions of ten 
years ago. The Beaufort Motor Company undertakes to arrange 
for the presence of commercial vans, lorries, and omnibuses. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit to the 
new Central Criminal Court has been arranged for Saturday, 
October 6th, as 3 p.m., to inspect this building and the mechanical 
details in connection with same. Mr. William Key, who is respon- 
sible for the ventilating and warming arrangements that have 
been installed, will be present, and proposes to give a brief 
lecture onthe systems employed for effecting this most 
important item of ‘‘ hygiene,” after which an inspection of the 
plant and building will be made. 
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RAILWAY MATTERS. 


A pout of the ratepayers of Bournemouth on the 
question of running the Corporation trams on Sundays between 
the hours of 2 p.m, and 10 p.m. resulted as follows :—For, 2703 ; 
against 3606 ; majority against, 903. 


AccorDING to a Press despatch from Omaha, “ Strike- 
braaker” Farley took to San Francisco, on the occasion of the 
recent street car strike in that city, 1200 men. After the strike 
was settled, 700 of these men remained in California 


Ir has been announced that a preliminary contract for 
building and working an electric railway, near Lake Garda, has 
been signed in London by well-known financiers. The cost of 
“constructing the line has been computed at £520,000. A con- 
cession from the Italian Government is hoped to be obtained. 


WE are informed that Mr. Bowman Malcolm, M. Inst. 
C.E., locomotive superintendent t> the Northern Counties Com- 
mittee of the Midland Railway, has been appointed — 
way engineer in the place of Mr. Wise, who has retired owing to 
ill-health. Mr. Maleolm will be in charge of both departments, 


Tue first standard gauge electric railway in Spain is 
shortly to be opened between Barcelona and Sarria, a distance of 
slightly over three miles. The line is equipped on the ordinary over- 
head system. Eich motor car carries two 55 horse-power con- 
tinuous-current motors, and weighs 12-5 tons. The trailers weigh 
5 tons each. 

Tue Cheshire Lines Committee have decided to renew 
entirely the viaduct at Manchester which carries their ‘‘A”’ route 
over the Manchester South Junction and Altrincham Railway. A 
start will be made with the work in the course of a fortnight, and 
the contract will be carried out by Heenan and Froude, Limited, 
Manchester. 


Tue standard gauge in South America for railway and 
tramway work is ift. Shin. English measure. This works out as 
equal to 1-435 metres. The work of electrification of the tramways 
belonging to the ‘‘ Sociedad Comercial de Montevideo,” Uruguay, 
has recently been commenced and the tracks are being laid to 
standard gauge. Unfortunately, the plans approved by the 
municipality show a gauge of 1-44 metres, and on this account the 
work has been stopped until new plans are got out showing the 
exact gauge. 

A sERIEs single-phase electric railway system between 
Atlanta and Marietta, Ga.—the first alternating-current line in the 
Southern States of North America—was recently put into service. 
The line, which is of standard gauge, is about. 15 miles long, and 
is supplied with power from a hydraulic station 18 miles from 
Atlanta, transmission along the feeders being at 22,000 volts, with 
three-phase current. Each of the two sections of the line is served 
by two transformer sub-stations, these stations being a little more 
than three miles apart. 


A TELEGRAM, dated September 30th, from Pekin, 
announces the formal opening of the first section of the railway 
from Pekin to Kalgon, which, when it is eventually carried to 
Urga and Kiakhta, will bring Pekin within twelve days of London. 
The line has been entirely constructed by Chinese, under a Can- 
tonese engineer. The rails, which were obtained by open tender, 
are French, and the cost of construction has been defrayed from 
the profits, amounting to more than £1,000,000 yearly, earned by 
the Pekin-Niuchwang Railway system. 


Tue Overseas Limited, the new train of the Canadian 
Pacific Railway, on its initial trip completed the run on schedule 
time, covering the 3070 miles between Quebec and Vancouver in 
46 hours, arriving at Vancouver on September 5th. The trip from 
Liverpool to Quebec, a distance of 2633 knots—3028 miles—was 
made in 6 days 7 h. 50 min., 6 h. and 10 min. quicker than any 
previous record for this route. If the schedule is maintained in 
crossing the Pacific, the 6271 knots—7212 miles— will have to be 
covered in 1S$ days, making a total of 29 days required to cover 
the 12,000-mile journey from Liverpool to Hongkong. 


A TRIAL was made near Rotherham recently of the 
Dolter system, which the National Electric Construction Company 
sre constructiog in the neighbourhood of Mexborou zh and Swinton. 
The trial was attended by the Mayor of Oxford, who came to 
insp2ct the system with a view to its probable introduction into 
Oxford. The new line w.!l serva a population of about 70,000, and, 
with 1 ops, is 13 mileslony, Owing to adaptabilities on the inter- 
changeab'e system, it will be practicable in the near fature to run 
throngh cars from Sheffield to Mexborough, with possibly a further 
extension, if the line is developed, right to Doncaster. 


Tur number of miles of railway line belonging to the 
New Soath Wales Government open for traffic on the 30th June 
last was 3390, and the amount spent on construction and equip- 
ment £43,626,063. The results of the working for the year are as 
follows :—Earnings, £4,234,791; less expenditure, £2,308,384 ; 
interest on capital invested, £1,541,427 ; surplus, £384,980, com- 
pared with a deficiency of £35,079 last year, the improvement 
being £420,059. The number of passengers carried shows an 
increase of 2,342,381, and goods and live stock traffic an increase 
of 905,277 tons. The train mileage shows an increase of 1,395,796. 


AN important railway scheme for linking up the 
Cheshire and Denbighshire strawberry-growing district of Farndon 
and Holt with the London and North-Western Railway is pro- 
posed. The scheme proposes to carry a line from the London and 
North-Western system at Tattenhall, through Barton, to Farndon 
and Holt, and thence on to its terminus at Wrexham. A light 
railway has been frequently suggested for this district, but it is 
doubtful if even the expense of a light railway would be recouped 
on the uncertain traffic of this agricultural area. With an outlet 
at Wrexham, however, matters assume a different aspect. The 
scheme presents no engineering difficulties. 


THE second section of the London County Council 
newly electrified route between the Borough and Tooting, by way 
of Vauxhall, Battersea, and Wandsworth, is now open for the 
public use, electric cars having commenced running between the 
Hop Exchange and Vauxhall Station, through the Borough-road 
and St. George’s-circus, The line is a double one, with the excep- 
tion cf a small section near Lambeth Palace, where the roadway is 
narrow. The cars running to Plough-road from Tooting have also 
been extended from that point by way of York-road and Battersea 
Park-road to Queen’s-road, near the Brighton railway station. 
The other section—that between Queen’s-road and Vauxhall—is 
rapidly approaching completion. Electric cars have also begun 
running from Clapham Junction as far as Queen’s-road, the route 
being eventually continued to Westminster Bridge. 


THE conversion to electric traction of 34 miles of the 
main line of the New York Central and Hudson River Railroad 
from the New York Grand Central Station to Croton, and for 
24 miles on the Harlem division as fer as the White Plains, has so 
far advanced that on Monday an experimental electric train was 
run over a portion of the electrified line from Highbridge to New 
York, a distance of seven miles, says the Times Engineering Sup- 
plement. According to accounts, the trial run was accomplished 
in 17 minutes, and was very successful. No attempt was made to 
run the locomotive at the maximum speed it was capable of. The 
experimental train weighed 550 tons, and was composed of eight 
Pullman cars. The electric locomotive used has been built by the 
General Electric Company and the American Locomotive Com- 
pany, and is one of fifty which will be employed in the hauling of 
through passenger trains, It is capable of regularly running from 
the Grand Central Station to Croton with a total train weight of 

35 tons in 44 minutes without a stop. 





NOTES AND MEMORANDA. 


Tuer world’s record for motor car speeds is held by a | 
200 horse-power eight-cylinder Darracy, which covered 1 kilom., 
with a flying start, in 19 seconds, or at the rate of 117-75 mile: 
per hour, 


Antrony has a hardening effect when added to lead ; 
a small quantity of bismuth gives the alloy the property of expand- 
ing at the instant at which it solidifies, the result being a perfect 
cast from the mould. 


Tur London Road Car Company is said to have spent last 
year for repairs and renewals to ninety-four motor omnibuses the 
sum of £30,800. This figure works out at an average of £327 per 
car per annum, or over 40 per cent. of their first cost. 


Tue list of vessels which have been engined in this 
country with Parsons’ turbine to date represents a total horse-power 
actually completed of about 280,999, whilst the total horse-power of 
marine turbine engines completed and on order with the Parsons’ 
Marine Company and their licensees is over 870,600. 


At the conclusion of an extended series of tests the 
United States Navy Department has decided to use a type of 3in. | 
gun. The importance of this decision grows out of the fact that 
the Navy Department has practically adopted the policy of using | 
only two classes of guns upon its battleships in the future, says the 
Jron Age. These classes consist of 12in. or 13in. guns for the main 
batteries, and the 3in. guns for a secondary battery. 


Ir is stated that Mr. E. G. Acheson, as a result of six | 
years’ experimental work, has discovered a process for producing 
softer varieties of graphite in the electric furnace than have 
hitherto been manufactured. It is intended shortly to commence 
mannfacturing the new material, which is of soft soapy consistency 
specially suitable for lubricating purposes, at Niagara Falls, where 
the harder grades of artificial graphite are already produce. 


A METHOD of cooling the commutators of continuous- 
current generators by causing air to pass through longitudinal 
passages or tunnels in the commutator bars themselves has 
recently been patented. The system is intended for use in con- 
nection with continuous-current turbo-generators, as a means of 
reducing the length of commutator required, which in certain 
cases is apt to become unwieldy in size on account of temperature 
rather than commutation considerations, 


THE average daily amount of water supplied to the 
Boroughs of Manhattan and the Bronx, New York City, during 
1905 was 316,300,000 gallons, Of this quantity, 279,700,000 
gallons came from the new Croton aqueduct, 18,500,000 from the 
old aqueduct, and 17,700,000 was drawn from the Bronx and 
Byran drainage areas. On the basis of a population of 2,390,000 | 
for the Boroughs of Manhattan and the Bronx, the average daily | 
per capita consumption in 1905 was 133 gallons, 


Antimony fuses at a low temperature and is readily 
vaporised. It is of a laminated or crystalline texture, and very 
brittle. It is used in several alloys, but not in the pure state ; its | 
most important alloys are type metal, Britannia metal, pewter, | 
and various anti-friction metals, Type metal consists essentially 
of lead and antimony, with, frequently, the addition of tin, nickel, | 
or copper, in small quantities. Britannia is a white metal alloy 
used for table-ware, and consists of antimony, tin, copper, and | 
bismuth. } 


Tue following results of a test made by the mechanical 
engineering department of the lowa State College upon a pro- | 
ducer gas engine plant in the municipal lighting station at | 
Algona, Towa, are taken from the American Machinist. The 
engine is a vertical three-cylinder rated at 150 brake horse-power 
at 250 revolutions per minute. When the engine was developing 
40-1 horse-power anthracite pea coal was used at the rate of 
1°511 lb, per brake horse-power; at 82°7 horse-power the con- | 
sumption was 1-157 lb.; at 156°9 horse-power the consumption 
was 0-999 Ib, 


Tue density of the earth as a whole has been estimated, 
with close agreement among the several scientists who have made | 
the determination, by different methods, to be about 5-5 or 5} | 
times as heavy as‘an equivalent sphere of water. On the other 
hand, the average density of the materials forming the accessible | 
portions of the earth’s crust is between 2-5 and 3-0, so that the | 
mean density of the whole globe is about twice that of its outer | 
part. This indicates that the central part of the earth is composed 
of heavier materials, and may even be metallic, which condition, 
says the Engineering and Mining Journal, would accord perfectly 
with the nebular hypothesis. 


TuE report of the principal chemist of the Government 
Laboratory for the year ending March 3lst has been published. 
The total number of samples examined at the laboratory at 
Clement’s Inn-passage during the year was 106,779, the greater | 
part being in connection with the revenue departments. In the 
Customs the increase in the number of samples examined, as 
compared with last year, was 2389, the Excise shewing an increase 
of more than 18,000. Special attention was given to esta- 
blishing a systematic check on the ‘‘ obscuration” of enumerated 
spirits, that is, the change in the apparent strength of spirits, as 
determined by the hydrometer, caused by the presence of solid 
matters in solution. 


THE velocity of the a particle emitted by radium C at 
various points of its path has been recently measured by Professor 
Rutherford. After traversing 7-0 cm. of air the a particle is no 
longer capable of exerting any sensible photographic action, 
although its velocity is still approximately four-tenths of the 
velocity with which it is emitted from the active source. The 
much more rapid decrease of the photecgraphic effect of the 
particle towards the end of its path as compared with the altera- 
tion in its kinetic energy necessitates the assumption of a certain 
critical velocity below which the particle is unable to produce the 
characteristic effects, or of a very rapid decrease in the velocity 
when this reaches a certain value. 


To decide between turbine or reciprocating pumps for 
a given service a good rule is to assume that where the head, 
expressed in feet. is greatly in excess of the quantity to be delivered 
in gallons per minute, a reciprocating pump will give the better 
results, says the Jron Age. Forexample, a turbine pump designed 
to deliver 500 gallons per minute, against a head of 500ft., will 
have a probable efficiency of about 72 per cent., while the best 
possible efficiency from one designed to deliver 50 gallons per 
minute, against a head of 500ft., would be only about 60 per cent. 
And not only would the efficiency be lower, but it is probable that 
the initial cost of the turbine pump would be greater than that of 
the best type of three-throw reciprocating pump designed for the 
same service. 


A NEW process for pumping the heavy oils from the 
California oil fields has been adopted by the Southern Pacific 
Company. The method is to rifle the pipe, giving it an interior 
appearance like that of a rifle barrel, and a small percentage of 
water is added to the oil. The rifling causes the entire liquid 
mass to whirl, and since the water is heavier than the oil it is 
thrown to the exterior of the mass, and causes the envelopment of 
the oil with a thin shell or film of water. This forins a water 
lubrication between the oil and the pipe, reducing the friction and 
allowing the core of oil to glide readily through the pipe. The 
preliminary experiments having been found to be successful, a 
rifling machine was designed, and a rifled pipe line 31 miles long 
was laid, increasing the flow of oil eight to ten times compared 
with that through a plain pipe. 
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MISCELLANEA. 


Tux first motor fishing boat employed in South African 
waters has been built in Capetown, and is giving every satisfaction 
There are, of course, numerous motor launches, &c., engaged 5 
the trade of the various ports. po 


A company has been formed at Nied, near Hochst-on. 
Main, entitled Elektrizitiits Aktien Gesellschaft, with a capital of 
£75,000, for the generation and supply of electricity by means of 
water power availab!e on the rivers Main and Nidda, © 


Moror omnibus traffic was commenced in Munich 
recently. It is interesting to note that all drivers engaged by th. 
municipality must have worked for some time in the factory jy 
— the type of machine they will be called upon to drive jx 
muilt, 


Tae German Consul at Christiansand calls attention to 
a rapidly increasing demand there for motors for fishing boats 
tugs, and lighters. Hitherto only a few American firms have heen 
supplying such motors, and, as the Norwegian manufacture is <{/]| 
small, a not unimportant demand is likely to continue. 


Tuk port of Antwerp is rapidly increasing in importance 
from year to year, In the half-year ended June 30th, 1906, 328 
vessels entered the port, measuring 5,427,938 tons, compared with 
2984 vessels, of a tonnage of 4,721,619 tons, in the corresponding 
period of 1905. |The increase for the half-year is thus shown tv he 


298 vessels and 706,319 tons. 


A LARGE water-power scheme is on foot to furnish 
electricity to Osaka and Kioto, The power-house will be established 
at a village some 28 miles distant from Osaka and about eight 
miles from Kioto, and itis stated that with the water-power avail 


| able, more than 45,000 horse-power can be produced at the wheel 


shaft, or about 32,000 kilowatts of electrical power at the generator 
terminals, 

A new double-deck twin-screw ferry boat called 
Babylon, for the Long Island ferry service on the East River, New 
York, has just been completed. The new steamer has a passenyer 
capacity of 3000, is 203ft. long and 65ft. wide. - She is titted with 
two fore and two aft engines, with cylinders 18in. and 38in., with 
23in. stroke. The vessel has twenty water-tight compartment 
and is practically unsinkable. 


Tue Motor Union has decided to celebrate the tenth 
anniversary of the coming into operation of the Motor Car Act of 
1896 by holding its annual dinner on that date—the 14th November, 
The dinner will be held in London, and the Union has decided to 
invite a considerable number of representative mayors, chairmen 


| of county councils, chief constab!es, county surveyors, and members 


of Parliament to meet the officers of the Union and its various 


attiliated clubs, 


On the 10th of September the Hessian town of Hers 
feld became the centre of a second motor post line, the first 
been but recently established, and connecting Hersfeld 
with Treysa, says the Commercial Motor. The new line extends as 
far as Schenklengfeld v/@ Friedewald. Two motor omnibuses 
equipped with motors of 35 horse-power and licensed to carry ten 
persons are employed, each covering the distance three times daily 
in 1h, 44 min. i 


In Japan a ‘certain number. of small pleasure cars exist 


| here and there, but, owing to their cost and the prohibitive duty, 


which hitherto has been 25 to 35 per cent. and is to be raised to 50 
per cent. from October Ist last, # is not likely that motoring will 
become popular. There are in the neighbourhood of Kobe, Osaka, 
and Kioto plenty cf roads where motoring is very pleasurable 
supposing the tread of the car to be not more than 4Sin. and the 
wheel base not too long. 


AccorDING to a Reuter telegram the Japanese Minister 
of Marine has asked Parliament for a grant of 270,000,000 yen 
(£27,000,000), to be distributed over a period extending from the 
current year to 1913. The grant, 23,000,000 (£2,300,000) of which 
are for expenses in 1906, will be devoted to the construction and 
repair of warships. A new dockyard will be made at Hiroshima. 
The Sakhalin Railway will be ready by the winter, but will be used 
at first exclusively for the carriage of military stores, 

THE principal stage in the completion of the Osaka 
harbour works has been reached, making this harbour practicable for 
vessels up to 6000 tons, but much, it is admitted, still remains to 
be done, especially in the way of carrying facilities from the port 


| to the city. The energy which the municipality and people of 
| Osaka have shown so far in the direction of city improvement i 


not likely to let things remain in their present unfinished condition, 
but it appears that the Central Government will undertake the 
The harbour covers an area of 
144 acres. 


THE increased import of machinery into Kobe, which 
rose from £685,409 in 1904 to £951,274 in 1905, an increase of 
£265,865, or 39 per cent., is suggestive of several items in Japan 
industrial expansion. Particularly noticeable are the increases in 
electric motors—from £95,199 to £167,799—and machine tools 
from £69,180 to £103,735. Increases also occur in electric light 
apparatus, fire engines, gas engines, mining machinery, steam 
engines, papermaking machinery, and printing and sewing machines. 
Decreases are shown in locomotives, spinning machinery, cigarette 
making machines, and weaving machinery, 


For some time past public motor omnibuses, of 
American manufacture, have been run more or less successfully in 
Osaka and Nagoya, but the great trouble has been the repairing of 
the machines. A little serious study however, should make 


| Japanese mechanics competent to repair simple machines and to 
| put them together if imported in parts. 


Carriage bodies ani 
upholstering could be done much more cheaply, though not so 
satisfactorily as in Europe or America, But so long as a prohibitive 
duty, which certainly does not protect a Japanese industry, is 
imposed, motor manufacturers cannot entertain much hope of a 
profitable business in Japan, 


A PECULIAR accident which might befall a modern 
grain-storage plant occurred at Fort William, Ontario, recently, 
when a gigantic elevator slid from its foundation into the Kamini 
stikwia River. The structure, which cost £50,000, was of the 
tubular steel type, 60ft. wide, about 100ft. long, and 180ft. high, 
built on a concrete foundation, which was supported by 65ft. 
piling driven through clay to solid rock. The elevator had a 
storage capacity of 500,000 bushels, and contained about 400,000. 
It is generally believed that defective concrete work was the cause 
of the accident. The cement foundation was 16ft. high and only 
16in. in thickness, which, it is now claimed, was not sufficient to 
withstand the enormous weight. 


Tur Admiralty have decided to make some alterations 


in the regulations with regard to the drill test of boilers. This 
test in ships in commission is to be regarded as a fleet duty, and is 
not to be passed on to the Dockyard as a matter of course when 
naval ratings are temporarily unavailable for the work. Before 
this work is requisitioned from the Dockyard every endeavour is to 
be made to perform it by naval ratings, and it is not to be so 
requisitioned if there is any prospect of naval ratings being avail 
able to complete the test within the maximum time allowed under 
the regulations. The only exception to be made is with ships in 
hand for extensive repairs. In such cases no objection is seen to 
the Dockyard staff carrying out the drill tests where the repairs are 
in progress, 
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REPLIES. 


G. A. (Glasgow).—A loose fish-plate might, of course, account for the 
derailment. We must wait for the official report to know if the road 
was defective. 

A. R. (Gorton).—If you will take an opport:inity of looking through the 
patent specifications in the Patent-office Library, you will find various 
devices similar to your own. 


INQUIRIES. 


BASKET-MAKING MACHINERY. 

Sir,—I shall be much obliged if any of your readers can give me the 
names of one or two firms who make a speciality of machinery for 
making baskets. H. R. 

October Ist, 
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The Salisbury Accident. 


THE long-expected report to the Board of Trade 
by Major Pringle, R.E., on the accident which took 
place at Salisbury on the Ist of July has at last 
been published. On another page we give the 
conclusions at which Major Pringle has arrived. 
It is not necessary to reproduce the statements of | 
the witnesses for there was no conflict of evidence. | 
The special feature of the catastrophe was the upset- 
ting of the engine by centrifugal foree—an event 
practically unprecedented in this country so long as | 
the permanent way has stood up to its work. The | 
greater portion of the evidence concerned the | 
speed at which’ the train was travelling when it | 
passed through Salisbury Station. There is no| 
room to doubt that this must have much exceeded 
60 miles an hour, and was possibly considerably 
over 70 miles. Major Pringle has not given 
us his calculations in detail; but the general 
result is a precise confirmation of those given in 
THe Enaineer of July 20th. We showed soon 
after the accident that at or about a speed of 67 
miles an hour the engine would be in unstable 
equilibrium. Our approximation to the position of 
the transverse centre of gravity of the engine was 
very close to the truth. The engine upset just as 
any other vehicle will upset if it runs too fast round 
a curve. There is nothing whatever mysterious 
about the event. The only matter to be explained 
—and that can never be donenow—is why the driver 
did not reduce speed to the legal limit before he 
entered the station. 

But although the facts are nearly all known, 
there are certain matters which demand a little 
consideration. A glance at the plan of the station 
which we give shows that after all the curve does 
not look very sharp; and we are tempted to ask 
how many similar curves exist, and are traversed 
at high speeds every day? We have given 
a speed of about 67 miles an hour in round num- 
bers as that answering to unstable equilibrium ; 
but Major Pringle states that the average speed 
between Wilton and Salisbury was 69-4 miles an 
hour. Weare strongly disposed to think that, as 
we have already said, the train was running at a 
much higher velocity, possibly as much as 72 or 73 
miles an hour. It must not be forgotten that not 
only the position of the transverse, but of the longi- 
tudinal centre of gravity has to be considered ; the 
action of the springs; the inability of the wheels 
inside the curve to utilise their weight to much 
effect in holding down the engine; the effect of | 
lurching, and many other conditions have to be 
taken into account in any rigorous attempt to secure 
minute accuracy in our calculations. The difficulty 
of dealing in this way with the question, and the 











small value of the results, are quite sufficient excuse 





| problem in a very practical way. 





for Major Pringle treating, as we did, the engine ss 
a rigid body with all its weight concentrated in the 
centre of gravity. If our readers will examine the 
plans which we give, they will see that the upsetting 
took place apparently after the curve had heen 
almost traversed, and we have heard it stated that 
this circumstance goes far to show that the engine 
was derailed before it was upset. The mistake arises, 
no doubt, in the very commonly held view that when 
a body flies outwards under the influence of centri- 
fugal force, it moves radially away from the centre of 
gravity. Asa matter of factit doesnothing of the kind; 
the path of escape is a tangent to the curve which 
the revolving body described. In this case the 
engine would not fly away from the curve. It 
would pursue a straight line, and the curve would, 
so to speak, fly away from it. This is the reason 
why so much harm was done to the milk train. 
It will be seen that Major Pringle agrees with us 
in refusing to regard the accident as a derailment, 
and supports this view by the facts which we men- 
tioned in THE Eneineer of July 20th last, namely, 
the absence of any of the usual wheel marks on 
the rail where the engine left the metals, and parti- 
cularly the fact that the dirt on the guard rail was 
not disturbed. 


A point of some interest is the effect of the bogie 
on the stability of the engine. The letter of our corre- 
spondent “‘C. R. K.’’ will befound interesting. Ifthe 
whole weight forward was carried by a central bol- 
ster, then the stability would be much the same up 
to a certain point as that of a three-wheeled vehicle, 
such as a tricycle. We mention these things 
because Major Pringle refers to statements made 
about the bogie. But the facts all point to 
one conclusion. It is true that interesting 
arguments may be raised concerning various condi- 
tions of stability which have scarcely been touched 
hitherto. Mr. J. A. Aspinall has attacked the 
We are not at 
present permitted to give details, but we may say 
that having first calculated the position of the 
centre of gravity of a big passenger tank engine in 
running order, he then ascertained, by slinging the 


| engine in the air, what the position of the centre 


was, and found that the calculations were correct 
within a very small amount. The general travelling 
public are not unlikely to regard large modern 
engines as having a dangerously high centre of 
gravity. It is forgotten that the steam space, con- 
taining no water, does not contribute much to the 





raising of the centre of gravity; and extended ex- 
perience has shown that engines with a low centre 
of gravity run unsteadily, waddle sideways, and 
tend to burst the track. Even in very large engines 
the centre of gravity is not more than 5ft. Gin. 
above the rails. 

We need scarcely say that much has been heard 
about speed restrictions. If, it is argued, trains ran 
more slowly there would be fewer accidents. We 


| reproduce here a passage from Major Pringle’s 
| report which is marked with much common sense: 


“The question of proper speed limits is a complex 
one. A wide margin on the side of safety is 
expected and allowed for on British railways. It 
is well also to consider the desirability of providing 
comfort as well as safety in travelling. In the case 
of a sharp curve the point of danger is reached 
long before there is theoretically any imminence of 
overturning. But there is also risk of serious oscilla- 
tion, severe impact, &c., which will cause apprehen- 
sion of danger and discomfort, long before the actual 
point of danger is attained. Allowance has also to be 
made for the difficulty of accurately gauging speed.”’ 
We do not suppose for a moment that locomotive 
engineers like high speeds. They are forced upon 
the railway companies by the demands of the public. 
This report is the first, we may add, that brings 
into prominence the question of responsibility for 
speed. Major Pringle, dealing with this question, 
says :—‘ It is not in accordance with general prac- 
tice on English railways for speed restrictions on 
account of permanent way to be imposed by the 
running department. Nor does it appear that that 
department is best qualified for deciding such ques- 
tions. The engineering staff alone possess informa- 
tion regarding details and condition of track upon 
which limits of speed are mainly based. Upon the 
engineering staff should fall the duty of fixing the 
restrictions necessary for safety. Wherever any 
portion of the track is unsuited for express speed, 
the responsibility should be laid upon the engineer 
of declaring the fact. and of imposing a speed limit. 
This should be done irrespective of whether express 
traffic is worked over the particular section of road 
or not. These speed limits should be printed 
together in the company’s working time-tables, or 
other periodical publication, and all departments of 
the service should co-operate in upholding them. 
A want of co-operation inevitably tends to lower the 
standard of security on a railway.” 


We do not think more need be said. We have 
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placed in our pages for future reference all the 
principal particulars of an accident which is certainly 
the first, and we hope as certainly the last, of its 
kind in Great Britain. The lessons to be drawn 
from it are simple and apparently conclusive. We 
join with Major Pringle in the expression of sym- 
pathy with which his report concludes. 


The Future of Cardiff Docks. 


THE announcement that the Marquis of Bute 
wished to dispose of his holding in the dock enter- 
prise founded by his grandfather took Cardiff by 
surprise. Although several of “the Docks men” 
professed to have been acquainted with his Lord- 
ship’s desire for some time past, it is certain that 
the townspeople regarded the Bute family and the 
Bute Docks as indissolubly linked. And there was 
good reason for this; the trade of Cardiff has 
always been on the increase, and whatever scien- 
tists may say to the contrary, no true Welshman 
believes that the coal of his native valleys will 
ever give out. Is it that, after all, the direct profit 
derivable by the Bute estate from the dock hold- 
ing is not nearly so great as is popularly supposed ? 
It is true that the dividend paid on the shares of 
the Cardiff Railway Company (Wharves and Docks) 
is 3 per cent.; but it is said that this is only 
ren lered possible by the Marquis foregoing certain 
charges for interest on money he has disbursed 
in connection with new works under construc- 
tion. Nor does the capital on which the dividend 
is paid include the cost of those new works. That 
has been provided by the Marquis. When it comes 
to be added to the capital already at stake the 
return will be very small. It is, then, extremely 
unlikely that it would pay the city of Cardiff to 
take over the property, as is being suggested, 
because even if the undertaking could be efficiently 
managed by a municipality, the returns would not 
equal the sum payable by way of interest on the 
capital which would have to be borrowed. 

There then remains for consideration the 
formation of a harbour trust which should con- 
trol Cardiff’s three dock undertakings—the Bute, 
Penarth, and Barry. The shippers are opposed 
to this because it would do away with compe- 
tition, and however the Penarth authorities 
might regard the position, it is unlikely that 
the Barry directors would agree. Their docks 
are modern, the enterprise is flourishing. Penarth 
Dock is long past its first youth, and some of the 
Bute property is distinctly aged. Finally, we have 
the railway companies, and one’s thoughts turn 
immediately to the Great Western. That is cer- 
tainly the principal line in the district, but the 
company has already Fishguard on its hands, and 
is, moreover, said to be once more nibbling at Port 
Talbot, held by many authorities to be the coming 
coal port of the Bristol:Channel. There is one 
other line which might consider the purchase at a 
price. That is the London and North-Western, 
which has communication with the Bute Docks by 
means of the Rhymney Railway. The North- 
Western possesses no harbour of importance—its 
only outlet to the sea for commercial purposes is 
Garston, and that is not worth consideration. 
There is Holyhead certainly, and there are schemes 
talked of for making a great port there. But they 
are much in the air, and have been revived mainly 
because-of Fishguard coming into the running for 
an Atlantic import trade. At Cardiff, on the other 
hand, the company would have a ready-made 
harbour with a splendid trale, and it could no 
doubt secure the Rhymney Railway undertaking at 
a comparatively low price. There is also another 
factor which might weigh with the North-Western. 
It has already an entry to the Sirhowy Valley, a 
new coalfield which, it is said, will in time equal 
the celebrated Rhondda. It is true that hitherto 
attempts to secure the necessary parliamentary 
powers to connect that valley with the Rhymney, and 
so with Cardiff Docks, have failed, but the story of 
Welsh railway conflicts at St. Stephen’s teaches the 
lesson that perseverance is rewarded. History may 
easily repeat itself inthis case. Whilst Newport has 
hitherto foiled the attempts of the companies 
serving Cardiff and Barry to secure access to a 
coalfield which it considers its own, it is unlikely 
that it will be successful for all time, or, indeed, 
for very long. Parliament may be naturally expected 
eventually to declare against putting all the collieries 
in one important producing district at the mercy 
of a monopoly. Moreover, if the Sirhowy develops 
as is anticipated, Newport will not be able to keep 
pace with the traffic sent down to her docks for 
shipment. 

There is one important factor not to be lost sight 
of when considering the future of Cardiff as a port. 
It has recently been pointed out—and we have not 
seen the statement contradicted—that the coal in 
her immediate vicinity is becoming exhausted. 
Writing on the subject a few days ago, Mr. Stanley 





Jevons, the Lecturer on Political Economy at the 
University of Cardiff—and whose words are entitled 
to some respect, for ho has taken up the samo 
subject as his father, Professor Jevons, whose work 
on the coal question has just been reissued—said : 
“ Tt is not likely, however, that Cardiff will long 
remain the centre of the coal shipping business. 
The eastern portion of the field is now much more 
fully worked than the central or western parts, and 
it will, in fifty or sixty years’ time, be more costly 
to work the east than the centre. The coal will 
then be shipped by a port nearer to the mines than 
Cardiff.” In these circumstances, then, the future 
of the port seems to lie in the direction of being 
acquired by a railway company possessing the pro- 
bability of easy access to a new coalfield, and the 
capability of building up an import trade. Either 
that, or gradual decay, for it is to be remembered 
that without its coal trade Cardiff falls into com- 
parative insignificance. 


The Railways of the United Kingdom. 


CoMMENTING, two weeks ago, on the report to the 
Board of Trade for 1905 on the railways of the 
United Kingdom, we stated that in England and 
Wales the number of locomotives was to that of 
passenger coaches not far from one to two. There 
are 19,071 engines to 43,469 passenger carriages. 
In Scotland there are 2399 engines and 5705 
carriages. In Ireland there are 876 engines to 2008 
carriages. The proportions, it will be seen, are not 
very dissimilar. Indeed, the totals for the United 
Kingdom stand at 22,346 engines and 51,182 
coaches. It is worth notice that these proportions 
seem to be quite independent of the nature of the 
traffic or of the mileage. In England there are 
1-21 locomotives and 2°76 coaches per mile of line 
open. In Scotland there are -63 engines and 1°50 
coaches per mile; and in Ireland *26 engines and -61 
coaches. But the engines in all cases include goods 
and mineral locomotives as well as those used only for 
passenger trains, and the number of goods and 
mineral engines in Great Britain is very much 
larger than in either Scotlandor Ireland. Thus the 
total number of vehicles, excluding locomotives, 
in England and Wales in 1905 was 630,070, of 
which 552,728 were goods or mineral wagons. In 
Scotland the numbers were :—Wagons, 153,157 ; 
and all vehicles but passenger coaches, 162,983. 
In Ireland there were 19,633 wagons, and 23,800 
vehicles of all kinds, including wagons. Scotland 
had the largest proportionate number of 42°84 per 
mile open; England and Wales 40-05; and Ireland 
only 7°19. It may be gathered that the passenger 
engines of Great Britain are far more heavily loaded 
than are those of Ireland, but nothing else can with 
certainty be. deduced. 

We are not told whether or not private-owned 
wagons are included in the totals given. There is 
some reason to think they are not, but in any case 
the number is enormous; 725,000 wagons and 
20,426 vans, with other vehicles, bring up the total 
to 816,853. It follows that the advocates of auto- 
matic couplings contemplate an outlay of at least 
£3,000,000 sterling. It is not remarkable that the 
suggestion finds little favour outside a limited circle. 
Indeed, this observation applies to many rolling 
stock inventions. The adoption of any one of them 
would involve a capital outlay of colossal propor- 
tions, because of the enormous number of vehicles 
to be dealt with. 

Leaving, now, what may be termed the strictly 
mechanical questions involved in the working 
of railways, let us proceed to consider some of 
the really astounding facts of its working. In 
1905 the total number of third class passengers 
carried —or, to be more precise, the total number of 
journeys made—reached eleven hundred and ten mil- 
lions. The percentage killed or wounded is not given, 
but it is shown in another report to be so small as to 
be very insignificant. It is worth while to call atten- 
tion to this cireumstance, because when a serious 
accident does occur, a section of the daily Press 
gives publicity to more or less extravagant sugges- 
tions for augmenting a safety which is already 
phenomenal. In 1905 passenger trains ran 
240 millions of miles, and goods trains 154°8 
millions, making a total for all trains of 397 millions 
of miles. This gives over 7°63 millions of miles 
per week, and 1:09 millions of miles per 
day. Recently a great deal has been heard—un- 
fortunately with reason—as to the imperfections of 
flange and rail being a source of danger ; but let us 
ask ourselves if any other moving combination of 
mechanism less often betrays the trust that is 
placed in it. Hundreds of millions of miles are 
traversed yearly by hundreds of thousands of wheels 
at all speeds and in all weathers. Yet so 
seldom does a wheel leave the rail that 
the occurrence, out of a goods yard, is regarded 
as an event of importance, as a thing to be written 
about and censured, and looked upon almost, if not 





altogether, as a crime. No doubt inquiry shoulg 
be pushed to reduce the already minute percentage 
of derailments to yot smaller proportions ; but the 
subject should be handled broadly and dispassion. 
ately, and the extraordinary rarity of the occurrence 
should always be kept in mind, showing, as it does 
that the running of a train off the track may with 
propriety in all cases be regarded as an occurrence 
so exceptional that an exceptional cause must be 
sought for it. To realise how exceptional, it jg 
necessary to attempt to form some conception, how. 
ever imperfect, of the actual facts. Let us consider 
the case of a locomotive engine set to run round 
and round the earth over a track in which there arg 
various gaps, switches, diamond crossings, soft places 
sharp curves, and various other imperfections, and 
that it must be retained on the track by flanges little 
over lin. high, and this at speeds varying between 25 
and 70 miles an hour. At 40 miles an hour average 
speed this would represent 25,000 hours, or more than 
2-1 years continuous movement. What would be 
the chances in iavour of this engine running no lesg 
than one million times round the earth without 
coming off the road? When we consider what is 
done daily on our railways, it is not remarkable 
that invention is blunted, and that the engineer 
and inventor alike should say that they do not know 
how to set about getting a better result or more 
safety than is had now on the railways of the 
United Kingdom. 

The appendix to the report contains a single page 
setting out in tabular form the statistics of the 
working of electrical railways in the United King. 
dom. The fact that a single page suffices shows 
how insignificant is the part as yet played by 
electricity in locomotion over considerable dis- 
tances. There are in all fifteen systems dealt with, 
but the total length is only 140} miles of track. Of 
lines partly worked by electricity there were besides 
1704 miles of rail. The number of miles run by 
trains was very considerable, reaching as much as 
9,640,921. The mileage of goods and mineral 
trains was very small—only 2870. There appear 
to be 838 cars and 92 locomotives, but there are no 
figures giving any information about the pecuniary 
affairs of such lines. We are told nothing about 
either receipts or expenditure. Probably there are 
no trustworthy figures available yet. 

A curious feature about the working of our rail. 
ways appears to be that the numbers to be carried 
do not increase. It would seem that the railways 
have satisfied the demands of the inhabitants of this 
country for aids to locomotion. If this be indeed 
true, the building of new lines, further reduction of 
fares, and the extension of facilities for travel must 
prove useless. Although it does not seem to he 
true at first sight. yet it would not be easy to 
disprove a proposition to the effect that a time 
must come when the demand for railway carriage 
has been satisfied like that, say, for bread. We 
find from the report before us that as regards 
passenger traffic there was absolutely no increase 
in the number carried during 1905 as compared 
with 1904. The passenger train mileage augmented 
1-8 per cent.; but in receipts per passenger train 
mile there was a small falling off, that for 104 
being 48-09d. per mile, while for 1905 it was 47°58 
per train mile. 


Labour Unrest. 


Ir is long since labour was in such an unsettled 
state as at the present moment. In Scotland seven 
thousand shipyard hands are on strike, and a 
demand for increased wages, which will affect 
80,000 Scottish miners, has been made by the 
Secretary of the Scottish Miners’ Federation. (n 
the Tyne very similar demands to those on the 
Clyde are being made. The railway men are 
agitating for a compulsory reduction of their work- 
ing hours, and in Loughborough a comparatively 
small strike at the Brush Company’s works has 
introduced a new and dangerous element into this 
class of warfare. But besides these conflicts with 
its hereditary enemy, Labour is in dissension with 
its friends. It is at loggerheads with both Socialism 
and Liberalism, and its new parliamentary repre- 
sentatives are fretting and girding because they 
cannot have everything their own way, and at once. 
There are some aspects of the trouble which 
cannot but give us satisfaction. Labour, Liberalism, 
and Socialism have never had such an opportunity 
as now. If they stood united the thought of what 
ills they might do chills the blood of the Con- 
stitutionalist. Providentially they agree only in one 
thing. It is that each party will, very properly, have 
its own way. There is little give-and-take, and the 
amenities of debate are enlivened by the personali- 
ties which were the striking feature of the railway 
men’s discussion on Mr. Bell's position. These 
things, we are persuaded, will lead to ultimate good. 
Labour and Socialism will learn from each other 
things that they would allow no one else to teach 
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t unwarrantable strikes are a different affair 


. Bu : 
them ,and for them no one is a penny the 


altogether 
better. ‘ 

\t the moment the dispute between the 
masters and men on the Clyde attracts the chief 
attention. ‘The facts of the case are very easily 
nut. The men ask for a rise of wages, and the 
masters reply that they cannot afford to give it. 
Grounds for believing that the men are quite 
well aware of the ; unreasonableness of their 
demand are not wanting. Indeed, it is impossible 
for them to be ignorant that the shipbuilding 
trade is depressed, and that there is such keen 
competition to secure orders that the margin of 
profit has reached the irreducible minimum. 
On the other hand, the men have no grounds of 
complaint with the amount they are able to earn. 
it is not a question of a living wage or anything 
like that. Many of them can, as miners do, make 
enough in four or five days to keep them for a 
week. They cannot, therefore, expect the sym- 
pathy of the thousands of others less well placed 
than themselves who will be thrown out of work 
hy their action if they pursue the strike. Whilst 
it would be dangerous, indeed, to attempt to 
foretell the outcomes of a dispute—for once bad 


ood bas beea caused, reas leness flies o 
* blood | I ed, reasonableness flies out of 


thy window—we are far from taking a gloomy 
viev of the case. The riveters are only, after 
all, a section of the large and powerful society 
to which they belong, and it may well be that the 
support on which they count will be withdrawn 
before a serious stage has been reached. It is 
neediess to say that the other branches and other 
unions who are supporting the riveters with their 
« official ” sympathy have little or no true sympathy 
with a dispute which can bring to them nothing 
hut distress. Furthermore, the employers have 
the whip hand, for it will suit them nearly as well 
to shut down their yards altogether as to take work 
at unremunerative figures. Probably some advance 
from them, some loophole through which the 
Boilermakers’ Society might retire with seeming 
honour, would be only too welcome. But, so far, 
the masters—rumours to thecontrary have no 
foundation—have been perfectly firm and undis- 
turbed. They have agreed to meet the men again 
at Christmas, if they like; that is all. Nodoubt they 
will make other slight concessions, and it is not impos- 
sible that some way out of the difficulty may be found 
before many days are out. One thing that must be 
impressed upon the minds of those who are dis- 
posed to think that the employers can easily give 
the apparently small rises that are asked is that 
the labour costs on shipbuilding are enormously 
high. Sir Andrew Noble stated last week that the 
labour cost on the building of « warship represented 
from 69 to 70 per cent. of the whole outlay. When 
this is borne in mind, the effect of even small 
increases in the weekly wages bill becomes at once 
manifest. 

We turn for a moment to other disputes. The 
railway men’s grievances are no more genuine 
than those of the Clyde riveters. Occasional 
cases of over-long hours occur in railway driv- 
ing as in all industries or professions, but that 
they are far from bsing the rule is proved by the 
Board of Trade inquiries into such cases. There 
are some 600,000 servants employed by British 
railway companies, but in the twelve months ended 
July, 1905, only 38 complaints were heard, affect- 
ing some 48 men, or sets of men. In 28 cases the 
companies had taken action to remove the objec- 
tion, in seven there were no grounds for the action, 
and in only three out of the 38 cas3s was further 
inquiry necessary. These facts will be found set 
forth in detail in THe Enaineer of May 11th last. 
The arguments adduced by the agitators have been 
invariably vague, and there is no avoiding the 
impression that the desire for a reduction of the 
hours of labour is founded on the belief that more 
men would be thereby employed. No doubt the 
railway men’s union does not regard with too much 
equanimity the improvement in railway working to 
which we have referre] on a former occasion, which 
has resulted in a considerable reduction in labour 
cost per ton carried. Finally, a word must be said 
about the strike of the coachbuilders at the Brush 
works. Into the rights and wrongs of the case we 
shall not go at the present moment. The point to 
which we desire to direct attention is that the 
secretary of a trades union is able, as far as 
municipal contracts are concerned, to boycott a 
manufacturing works. In one case where a repeat 
order was expected from Manchester the union so 
manipulated the, wires that the company had to 
sive up all prospects of securing the work, and at 
the conclusion of an interview between representa- 
tives of the employers and the men on Tuesday 
last, the president of the United Society of Coach- 
builders received a telegram from Sheffield stating 
that the corporation awaited the result of the 


interview, and that if it was not satisfactory the 
Brush Company should not receive an order for 
which they were then negotiating; futhermore, in 
reply to Mr. Madgen, the president of the coach- 
builders admitted that he would do all in his power 
to deflect municipal work from Loughborough. 
Comment on such action is impossible. It was 
sufficiently bad when the London County Council 
could impose restrictions of its own which might 
debar a company from accepting an order, but when 
municipal corporations of big cities like Man- 
chester and Sieftield accept the dictation of an 
unimportant trades union, a condition of affairs is 
reached which it is difficult calmly to discuss. 
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Darstellung aus der Geschichte der Technik der Industrie und 
Landwirthschaft in Bayern 4to, 323 pages, with 21 plates. 
Munich and Berlin; R. Oldenbourg. 1906. 


Tue year 1906 marks the completion of the first century 
of the existence of the kingdom of Bavaria, and in com- 
memoration of that event the volume under notice, 
recording the celebration of the festival by the Technical 
High School at Munich, has been compiled. It contains, 
in addition to the Kectorial address, a series of essays in 
which the progress of technical education and its 
results in the development of architecture, geodesy, and 
cartography, roads, bridges, railways, hydraulic works, 
fine mechanism (optical, measuring instrument and horo- 
lcg’cal work), textile and other manufacturing industries, 
brewing and agriculture, including arable and stock 
farming, is treated by twenty different authors. 

As might be expected from the composite character of 
its origin, some parts of the work are mainly of local 
interest, while others, dealiag with matters of more 
general importance, appeal to a larger class of readers 
than that to whom it is more specially addressed. Among 
these must be mentioned the article on the Reichen- 





bach water-pressure engines, pumping brine from 
Berchtesgaden to Leichenhall, a distance of about 
four miles, with a total difference of level of 1450ft., of 
which the greater part is commandej by one engine at 
Illsank, driven by a head of water of 367ft., and forcing 
the brine in a single lift to a cistern 1168ft. above the 
pump well]. This was started in 1817, and is still at work. 
[t is single-acting, with two pressure cylinders and a pump 
barrel in one vertical iine, and three pistons on the same 
rod. The smaller pressure piston makes the return 
stroke, and fills the pump barrel with brine, which is 
forced out by the full pressure of the water on the larger | 
piston. The engines and pumps are entirely constructed | 
in gun-metal, which no doubt has contributed to its long 
working life. Reichenbach’s services in another field is | 
recorded in the article on “ Fine Mechanism,” together with | 
those of Utzschneider, l’raunhofer, Merz and others in the | 
development of astronomical and optical instrument | 
making, which was begun in 1804 and is still a flourishing | 
Munich industry, the firms of Steinheil and Edlmann | 
being among the most important of their class in the | 
world. Another important branch, the production ‘of | 
astronomical ‘clocks of extreme precision, is represented | 
in the work of Dr. S. Riefler, who has supplied 140 clocks | 
and 900 compensation pendulums to observatories and | 
physical laboratories in all countries. 

The essay on bridge building is of great interest, as it 
traces the changes in construction from the laminated 
wooden arch of Wiebeking, which reached its highest 
expression in the Bamberg bridge of 255ft. span, built in 
1809, through the tubular cast iron arch suggested by 
Reichenbach, but first realised by Polonceau, in the Pont 
du Carrousel in Paris in 1824, and the various modifica- 
tions of the timber trusses of Long and Howe, to the work 
of Gerber, Rieppel, and others in the development of 
cantilever bridge construction and that of the Gustafs- 
burg bridge works of the Niirnburg-Augsburg Company 
at Mainz, which has produced, among other notable 
works, the Vohwinkel-Barmen suspended electric rail- 
way; the Mungsten Bridge, with an arch of 503ft. span 
and 350f%. high, erected without scaffolding; and the new 
Homberg-Ruhrort Rhine Bridge now nearly completed, 
which we have lately noticed. 

In connection with railways a curious personality is 
described 1n the essay on Josef v. Baader and his system 
of railways. He was a mining official and director of the | 
Royal engine works in Munich, who, together with 
Reichenbach, had, on Count Rumford’s recommendation, 
been sent to England for a course of practical study. 
During his stay of eight years, 1787-1795, he became 
impressed with the value of railways as. a means of 
industrial development, and on his return devoted much 
time and energy in endeavouring to introduce them into 
his native country. Unfortunately he seems, instead of 
making use of the existing experience, to have occupied 
himself principally with demonstrating the imperfections 
of the English system, especially of the flanged wheel, 
and devising by way of improvement the substitution of 
horizontal rollers gripping the web of the rail, which, 
together with other arrangements, including one which 
recalls the Fell centre rail system, various schemes for 
adapting roads for railway and ordinary carriage trafic, 
and a compressed air locomotive are shown on Plates 
XV.-XXI., reproduced from his work on a new system of 
mechanical propulsion, published in 1822. In a second 
visit to England in 1815-1817, Baader patented his im- | 
provements in railway construction and equipment, | 
which is of interest for his recorded opinion on the loco- 
motive as “a complicated, clumsy, and dangerous | 
machine.” This prejudice, which dated back to the time | 
of Trevethick’s experiments, was no doubt the cause of | 
his want of suceess. Judging from the illustrations, | 











teichenbach’s opinion of Baader’s schemes as “ absurd | 


| work and bridges. 


| of the Herkomer Trophy race. 


| Education. 


and impracticable fancies,” seems to be fully justified. 
Strangely enough, the first railway in Germany—that 
from Niirnberg to Fiirth—was opened before Baader’s 
death in 1835, but with the much-abused Stephenson 
locomotive as the principal tractive power. The latest 
development in Bavarian locomotive construction is 
recorded in-.a description of the. new four-cylinder_coim- 
pound engine by Maffei, of Munich, employed in working 
the Bavarian section of the Hook of Holland-Basle 
through train service. 

Bavaria was probably the first among German countries 
to develop a systematic survey based upon exact tri- 
angulation, a result that was, however, due to foreign 
compulsion during the I’rench occupation of the country 
after the battle of Hohenlinden in 1800, when a new map 
for military purposes was undertaken under the direction 
of a Colonel Bonne, a French engineer officer. The 
hasis of this survey is a line on the high Bavarian plain 
between Munich and Aufkirchen, a distance of 173 miles, 
which was measured with wooden rods capped with metal 
at the ends, by Colonel Bonne and a working party of 
twenty-two men, between August 25thand November 2nd, 
1801. This is the longest geodetic base line that has ever 
been measured directly and, notwithstanding the sim- 
plicity of the method employed, the result, as proved by 
comparison with check bases and the sides of the longer 
triangles in neighbouring surveys, is remarkably accurate, 
the calculated differences ranging between 0°9 mm. and 
1-5 mm. per kilometre, or an average of 1-2 per million. 
The survey founded upon this base was continued until 
1808, when the French topographers were recalled, and 
the map on the scale of 1 to 100,000 appeared in 1810, 
but only seventeen of the twenty-two sheets werc 
completed. Subsequently a cadastral survey on the 
scale of 1 to 50,000 was undertaken, and on this work 
Senefelder's then new invention of lithography was first 


| applied on the large scale. 


It would take too much of our space to go into greater 
detail of the many interesting subjects contained in the 
volume, which will be of great value to those who may 
be interested in the study of the history of industrial 
and technical progress. We should like, however, to 
allude to the article on road making, which contains an 
excellent plan, on a large scale, of the new Kesselber,- 
strasse crossing on the road from Munich to Innsbriick. 
This, as originally made in 1492, crosses a summit about 
787ft. high, in a length of road of 1} miles, with an 
average gradient of 1 in 5, which was in use until 
1893-97, when it was improved by lowering the gradients 
to a maximum of 1 in 20. This involved increasing it to 
more than double the original length, and an extremely 
sinuous curve; the changes in direction, as shown on 
the map, amount, roughly speaking, to about ten complete 
circles, as well as a large amount of masonry and earth- 
According to the author, the road 
sustained its “ baptism of fire” brilliantly on the occasion 
We wonder whether this 
alludes to fiery language bestowed upon its twists by 
the drivers who had to traverse them at racing speed. 


SHORT NOTICES. 

The Gasworks Directory and Statistics, 1906. London 
Hazell, Watson and Viney, Limited, 52, Long-acre, W.C. 
Price 10s. 64.—This is the twenty-ninth issue of the ‘‘ Gas- 
works Directory and Statistics.’’ It has been revised up to 
July, and as the information contained herein has been com 
piled in most instances from official sources, the directory 
may be relied upon as being correct. It contains a general 
index of officials of gas lighting works, a list of managers 


| and engineers of gasworks, and a list and statistics of gas- 


works in this country. A foreign and colonial section is also 
included in this edition. 

Applied Electricity. By Paley Yerke. London: Edward 
Arnold, 41 and 43, Maddox-street, Bond-street, W. Price 
7s. 6d.—The author intends this book to be a text-book of 
electrical engineering for second year students. The latter 
he defines as those who have a knowledge of the fundamental 
principles and laws of magnetism and electricity, and who 
also have a knowledge of heat, mechanics, and mathematics. 
However, it is only necessary to have an elementary know- 
ledge of these intelligently to study this book. The theory of 
the subject and the practical part of the science have been 
skilfully interwoven, so that there is no definite line separat- 
ing the two. Numerous diagrams accompany the text. 
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CONTINUOUS WIRE-DRAWING MACHINE. 


Wer recently had the opportunity of inspecting a wire- 
drawing machine for which the makers claim several im- 
provements. Most of our readers are no doubt aware that in 
continuous wire-drawing machines the wire is wound round 
several drums, and, being reduced in diameter as it passes 
through the different ‘‘draw ’’ plates, elongation takes place. 
The uneven strain on the wire frequently causes slipping and 
scraping to take place, the latter being detrimental to the 
quality of the wire. It was with the object of overcoming 
this slipping that the inventors—Mr. Woodhouse Carter, of 
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Victoria Mills, Low Moor, and Mr. Edwin Hodgson, of Tofts 
Works, Cleckheaton— designed this machine. 
which is made at Mr. Hodgson’s works at Cleckheaton, is 
illustrated above. It is claimed by the makers that 
slipping on the drums is prevented. Another feature tc 
which they particularly draw attention is the compensating 
mechavism which automatically compensates the load on 
the wire for varying elongation, and this causes the wire tc 
be always evenly stressed. It is also claimed that the 
machine is as universal as the single block type; and that 
the system will apply to anything from hard patent wire tc 
soft mattress wire. 

It is well known that many compensating devices have 


Ce 


already been patented, but the chief claim for this machine 
is not the actual compensating mechanism, but the manner 
in which the compensation is effected. This is obtained by 
building up the driving shaft in sections, and between each 
section inserting a differential gear, which is designed on the 
sun-and-planet principle. 

The method of operation is simple. The wire is wound 
round the three drawing-through drums—more drums can 
be used if necessary—and each drum is driven at a speed 
corresponding to the reduction and elongation of the wire 
as it is drawn through the holes of the different reducing 
plates. Should, however, the tension in the wire be increased 


between the draw-plate and the drum, then the compensating | 


| and each succeeding section the spur wheel / is fitted. 
| spur wheel is of such diameter as to gear with the pinions c. 


| reception of the pawls m and springs. 


| will now describe its action. 
| shaft a is transmitted tc the drawing-through drum through 


The machine, | 


gear comes into action, and retards the speed of the drum. 
By this means it is claimed that an even tension in the wire 
is maintained and slipping prevented. 

The main driving shaft is made up in sections, as shown in 
Fig. 1. The first length a is rotated in any convenient 
manner. On each section there is keyed a flanged cage b, which 
contains four spur wheels c—Fig. 2—freely mounted on studs 
securel to the cage. A large bevel wheel d rotates on the 
boss of the flanged cage. This wheel gears with another 
bevel wheel e, which is keyed on the shaft fof the correspond- 
ing drawing-through drum. The bevel wheel d is in one with 
an internal spur wheel h, with which the pinionsc are in 
gear. One end of the main driving shaft) is extended intc 
a recess in the boss of the flanged cage for support, and upon j 
This 


At the back of the flanged cage recesses are sunk for the 
These springs press 
the pawls into gear with the teeth of the internal wheel h. 
Having briefly described the construction of the gear, we 
The rotating motion of the 


It is also transmitted to 


the bevel gears dand e—see Fig. 2. 
The pawls 


the bevel wheel d through a sun-and-planet gear. 














Fig. 3 


which gear with the teeth of the internal wheel are so raranged 
| as to admit of the drawing-through drum; revolving in the direc- 
tion shown by the arrow for drawing andstretching thewire W, 
and for preventing the bevel wheel / becoming stationary, 
and the subsequent sections of the machine stopping when- 
ever there is no tension on any one of the drawing-through 


drums. It will be seen that if the speed of the drawing- 
through drum is sufficient to keep the wire taut, the pinionsc 
will not rotate about their axes, and the drive will then be 
as though the sections were positively connected. If the 
tension in the wire between any two of the winding drums 
be increased the drum will be retarded, and will not then 
draw a sufficient length of wire through the reducing plate 
for supplying the next drawing-through drum. By means 
of the compensating gear the speed of the drum will be 
increased above the normal rate, thus increasing the tension 
in the wire between that drum and the previous one, thereby 
assisting to rotate the previous drum and draw the wire 
through the reducing- plate. Similarly, the speed of the 
succeeding drums is increased, and the wire is taken off from 
the preceding drum. By this means it is claimed a more 
equalised tension is maintained, and slipping round the 
drum prevented. Further, the winding drums are so 
tapered that the wire tightens on them instead of the 
opposite, which is usually the case. 

With regard to the actual work of the machine, we are 
informed that the system will two-hole, three-hole, four-hole, 
or five-hole any class of wire from the hardest plough-wire to 


| ‘O57in.; after the first reduction, *0485in.; after th 
| reduction, ‘040in.; and it was finally reduced to -034in. 
| were told that high carbon wires could be drawn even better 


| and when all is said and done this is an excellent record. 
| is by no means complete as yet ; still, she is available for war 








TS 
the soft Home metals. On this machine wire, it is said, hac 
been drawn from 10 to 14°5 gauge, 13 to 17 gauge, 15 to Pt 
gauge, 17 to 20°5 gauge, and 19°5 to 24 gauge. When we 
saw the machine at work th> wire at the start was 
second 


We 


than soft wires. 


The remaining details of the machine are quite ordinary 


| In the sectional shaft there are clutches which can jg 
| inserted, thereby making the whole shaft, or whichever 


sections are required, positive. Mechanism is also provided 
for pulling the wire through the different ‘‘ draw ”’ plates 
when setting the machine, This arrangement, together with 
the clutch, is shown on the right-hand side of the engrayiy 
above. The foot pedals shown at the front of the machine 
are for actuating the different clutches. 

In Fig. 3 we illustrate the rear view of a punch grinding 
machine, also made by Mr. Hodgson for use in conjunction 
with the wire-drawing machine. It consists of two head. 
stocks mounted on a frame similar to that of a small lathe 
One of the headstccks carries a stone for grinding the punch, 
and the other carries a universal chuck for holding the 
material from which the punch is to be made. Both the 
wheel and the chuck are driven from an overhead shait. The 
headstock which carries the grindstone is fixed, but the other 
has a side movement—backwards and forwards—and alsy 
another motion which gives the punch its necessary shape, 
The backward and forward movement is carried out at 4 
uniform speed by means of a heart-shaped cam. This js 
shown on the extreme left of the engraving. It is driven 
through worm gearing. We were informed that in all pro. 
bability an emery wheel will be substituted for the stone, 
uthough excellent results have been obtained with the latter, 


DOCKYARD NOTES. 


A year all but a day after she was officially commenced 








| the Dreadnought left Portsmouth Harbour for her trials, 


Actually she has been about sixteen months constructing, 
She 


at any moment, which is, after all, the main point. In the 
event of war we know, therefore, that we could turn out 
battleships in about sixteen months. 

AvsTRALIA has decided upon a navy. The nucleus about 
to be ordered will be four tirst-class torpedo boats and four 
destroyers of the coastal type. These will be followed in 
three years’ time by eight coastal and four ocean-going 
destroyers. The pattern vessels will in each case be ordered 
in England, the remainder built in Australia. This is the 
only part of the scheme that we feel disposed to criticise 
unfavourably. Destroyers are difficult things to build. It is 
in open secret that the copies of Yarrow, Thornycroft, and 
White design built by other firms in this country were in 
many cases a long way behind the model, simp'y from lack of 
experience in the many intricate problems involved. In 
Australia this difficulty would be intensified. 

On the other hand, it is to be argued that Australian ability 
to construct warships may become an excellent thing here- 
ifter for the Empire. Also there is little doubt that colonial 
enthusiasm will be greater for a home-made Navy ; so perhaps 
a few construetional failures will not really be disadvantageous 
in the long run. 

THe snout bow, hitherto a feature of German “little 
cruisers,’’ is to be given up in the latest developments of the 
Gazelle type. Ordinary bows will be fitted instead. 

THE new United States battleships South Carolina and 
Michigan will beat the Dreadnoughtin the matter ofexceptional 
appearance, for their masts will be one on each side, en echelon, 
beside the funnels. ‘A cross between a French battleship 
and a toyshop”’ is the graphic description of them by an 
American correspondent. 


DurinG a trial of His Majesty’s torpedo boat destroyer 
Angler, a bolt of the port intermediate crank-head sheared, 
with the result that the engine and cylinder were wrecked 
and three mcn seriously injured. 








RAILWAY COMPANIES AND THEIR COAL 
BILLS. 


Ratiway companies and other large consumers of steam 


| cd ul cannct fail to be interested in the present aspect of the 
| coul trade, especially having regard to their coal bills. 
| steam cal trade during the season now rapidly drawing to an 
| en] owing to the closing of the Baltic ports, has been one of 


The 


great activity. Seaing that a large portion of the best South 
Yorkshire steam coal is tied up by contract to the close of 
next June at 8s. 6d. per ton, there need be no wonder that 
eoalowners fight shy of placing contracts for next year’s 
ship nent, and for the use of the large fleets of steam shipping 
tra vlers connected with the Humber ports. It may be stated 
tha‘ railway contract rates, up to the close of 1905, ruled at 
8s. 3d. per ton. During the early part of 1905 some portions 
of the contracts wera placed at 8s. per ton, but as those fell 
out they were renewed at 8s. 3d. The effect of the advance 
is seen in the coal bills of twenty-five of the leading railwa) 
companies for the first half of 1905 and the corresponding 
period of the present year. The cost last. half year was 
£2,439,254 against £2,351,484 in the first half of 1905, an 
increase in round numbers of nearly £88,000. Of the com- 
panies named fourteen had an increase in their coal bills, and 
ten managed to reduce them. Six of the companies partly 
or wholly supplied with Yorkshire coal show material in- 
creases. Several of these companies have contracted at 8s. 6d. 
per ton until the close of next June, so that their coal bills 
are likely to be correspondingly increased, the consumers 
paying 3d. per ton more than they paid during some portion 
of last year. The struggle for the advance at the close of last 
year was a memorable one. the coalowners, in addition to 
obtaining the advance, will-have the advantage of negotiating 
for a renewal of their contracts at a period of the year when 
steam coal will be in request for shipping purposes. The 
action of some of the large holders of locomotive coal in not 
caring to place contracts at current rates for next year’s ship- 
ment indicates that they anticipate a further advance 10 
price. As the railway contract rates usually regulate steam 
coal contracts for most purposes, the importance of playing @ 
waiting game is at once apparent. 
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THE SALISBURY ACCIDENT. 





Tux following is Major Pringle’s report upon the Salis- 
bury accident, which occurred on July 1st. The Minutes 
of the evidence and the appendices have been omitted : 


{ have the honour to report, for the information of the 
Board of ‘I'rade, in accordance with the Order of the 2nd July, the 

sult of my inquiry into the circumstances attending the 
Tisastrous accident to a passenger train, which occurred about 
157 a.m. on the Ist July, at Salisbury Station on the London and 
South-Western Railway. : 

In this case the weekly boat express train, from Plymouth to 
London, was travelling through the station on the up through line, 
when the engine and coaches left the rails and came into violent 
contact with a milk train, which was moving in the opposite 
diroction on the down through line, “The engine and train wreck- 
age also struck a light engine which was standing in the down bay 
platform road, . : 

The express was hauled by a four-wheels-coupled engine with a 
leading bogie, of the company’s ordinary express type, having 
attached an eight-wheeled—bogie—tender. The coaching stock 
> ive vehicles, marshalled as follows :— 

One eight-wheeled bogie luggage brake van. 


Sir, 


comprised t 
No. 17. 


No. 47. -One eight-wheeled bogie first-class corridor coach. 

No. 38.—One eight-wheeled bogie first-class corridor coach, 

No, 84.—-One eight-wheeled bogie first-class corridor coach. 

No, 192. One eight-wheeled bogie combined kitchen and brake 
yan. 


he train was equipped with the vacuum continuous brake, 
worked from the engine, with blocks on the four engine driving 
wheels, and on all wheels of the tenderand coaching stock. There 
was the usual hand control on the wheel blocks of the tender, and 
similar control over the wheel blocks of the two brake vans. Con- 

«trol over the continuous power brake was also provided in the 
brake vans by means of the usual guard’s valve attachment. The 
brake arrangements generally appear to have been in good working 
order. 

ah down milk train was drawn by a four-wheels-coupled tender 
engine. and comprised twenty-one brake and milk vans. 

The express carried forty-three first-class passengers, who had 
landed at Stonehouse Pool, Plymouth, from the American line s.s. 
New York. In addition there were on the train a driver and fire- 
man cn the engine, a guard who rode in the rear brake van, a 
ticket collector, and two waiters in the employ of Messrs. Spiers 
and Pond. Of the passengers twenty-four were killed, or died 
subsequently from injuries, and seven were seriously maimed or 
hurt. The engine-driver and fireman were also killed, and the 
ticket collector and two waiters injured. 

To this deplorably long roll of killed have to be added the guard 
of the milk train and the fireman of the light engine, whilst the 
driver of the light engine was badly scalded. 

The three leading vehicles of the express were overturned in 
various directions, the frames stripped of woodwork and completely 
destroyed. The fourth vehicle fared little better, as one end and 
tho whole of one side of the woodwork was torn out. Compara- 
tively little damage was done to the last vehicle, which came to 
rest in an upright position with the last pair of wheels on the 
proper rails, 7 

The engine and tender were both overturned on their right sides, 
but less damage was done to them than would be expected, and | 
the engine was shortly afterwards hauled from Salisbury into the 
Nine Elms Works on its own wheels. 

Five vans of the milk train—Nos. 13 to 17 from the front—were 
completely destroyed, and five others damaged. 

The damage to the permanent way of the up through line was 
surprisingly small, but a length of about 40 yards of the down line 
was torn out and destroyed. 

In the Appendix I. will be found detailed lists of damage to the 
express engine and tender, to the rolling stock and the permanent 
way. 


DESCRIPTION, 

Salisbury Station, the scene of this railway disaster, is situated | 
about 834 miles from Waterloo Station, the London terminus of 
the company’s system, 28} miles from Templecombe Junction, 
88 miles from Queen-street Station, Exeter, and 146} miles from 
Devonport. The running lines and platforms in the station have | 
a general east and west direction, and the arrangements in the 
station yard are shown in detail—see page 354. It will be seen from 
this plan that the approach to the station from east and west is by 
two lines of way only, for up and down traffic respectively. These 
lines each divide into a pair of lines, so that through the centre of 
the yard there are four through roads serving three platforms. | 
The pair of loop lines on the north side of the central, or island, | 
platform are used for up local and up through traffic. The pair | 
on the south are similarly used for down trafic. The working of 
the yard is controlled from two signal-boxes known as Salisbury | 
Kist and West. 

The boat express train approached Salisbury from the west on 
the up road, and travelled through the station on the up through 
line. Its course is indicated by arrows on the plan. ‘The approxi- 
mate position of the engine and tender after the accident, as well 
as of the remains of the coaching stock, is shown on the plan. So 
is the position of part of the milk train, and of the light engine. 

There is a left-hand curve at each end of the island platform on 
the up through line. The curve at the west end of the platform 
has a radius of 18 chains; that on the east, where the accident 
took place, was originally laid out with a radius of 10 chains, 

Immediately east of Fisherton-street Bridge, the up through 
line unites with the up local line by means of a crossing junction. 
The reverse curves of the junction have radii of about 74 chains. 

Measured from the West signal-box, the approximate distances 
to the undermentioned places are as follows :— 





Yards 

East. 

+ ae as sl | 

(B) Commencement of left-hand curve (radius J straight. | 
18 chains) 184 


Straight or 
curved. 


(A) Up line facing points... .. 0... 


(C) Termination of curve, and western end of curved. | 
island platform |... .. .. .. .. 2264 

(D) East end of island platform, and commence- } straight. 
ment of curve (radius 10 chains)... .. 485 

alas \ curved, 

(£) Termination of curve aitae. 4% 577 

(¥) Position of overturned express engine 582 \ atrateht 

id — of bridge over Fisherton-street .. 502 | = 

(tl) Facing points leading to engine siding .. 600 Be ae 

(J) Trailing points of lanchiow of up through } Reverse curves 
and up locallines .. .. .. .. .- 658 

(kK) Salisbury East signal-box —: 755 


The next signal-box east of Salisbury East is known as Tunnel 
Junction, and is distant about 1520 yards. 

As regards gradients through the station yard, from Salisbury 
West box to the spot (A) the line falls at an inclination of 1 in 
#20; between (A) and (D) it rises at an inclination of 1 in 547, 
botween (D) and (F) there is a sharper rise of 1 in 158 to provide 
headway at the bridge over Fisherton-street. 

Between Templecofhbe and Salisbury, a longitudinal section of 

the railway shows that between Gillingham and Semley Stations— 
a distance of 4} miles—there is a heavy bank with continuous 
rising gradients of 1 in 100 and 1 in 130; between Semley and 
Dinton—9} miles—a more gradual but continuous descent ; whilst 
in the last 14 miles before Salisbury West box is reached, the 
gradients fall at inclinations of 1 in 115 to 1 in 183. 
e drawing of the engine and tender—No. 421—of the express 
is given. This gives the principal dimensions, and the 
weights on each axle or bogic, These weights, with the engine in 
working order, are as follows :— 





| 





Tons ewt. Tons cwt. 





Engine—leading bogie oa eee ee 

” leading drivingaxle .. .. .. .. 19 2 

” GEE we: 40-30 0° xe) Ge 18 0 
- 53 #19 

Tender—leading bogie .. .. .. .. « « 28 2 

a trailing bogie mee oe se” Seayee 
- 44 17 
Total, engine and tender .. .. .. .. 98 16 


The length over buffers of engine and teader is 57ft. 5in.; the 
driving wheel base is 10ft., and the diameter of driving wheels is 
6ft. 7in. The engine has inside cylinders, 19in. diameter by 26in. 
stroke ; working pressure, 175 lb. per square inch. 

The Cimensions and weights of the coaching vehicles were as 
follows : 


Length over Weight 
frames. unloaded. 
Feet. Tons. 
ee eee ee ee eee 
No. 47.—First-class saloon...) «1 ee oe ATE oe oe 28H 
Nou. 38.—First clagsssalouon .. .. .. .. .. 44 23) 
No. 84.—First-class saloon .. .. «2 «s 7h -- 28 
No. 492.—Kitchen carand van .. .. .. .. 48 «2 «. 284 


OGM Si Sear, ca ae tee 113 


Allowing for baggage and passengers, it may be assumed that 
the total weight behind the tender was about 120 tons. Over 
buffers the length of the coaching stock was 252}ft., and inclusive 
of engine and tender the length of the train was 309ft. 7in. 
over all. 

The carriages were of the corridor type, with gangways between 
the last four vehicles. 
8ft Compressed oil gas—Pintsch’s system—was used for lighting 
the carriages. 

The train to which this sad calamity occurred was the usnal boat 


express, which travels, when required, every Saturday from Ply- | 
mouth to London in connection with the American line of steam- | 
The train provides first-class accommodation only between | 
The passengers are landed from the liner | 
by the railway company’s tender, and board the train at Stone- | 


ships. 
Plymouth and London. 


house Pool. 

The train service commenced on 9th April, 1904, and has been 
worked, with but two or three exceptions, regularly since that 
date. Prior to the commencement of this service all the company’s 
trains were booked to stop at Salisbury Station. The speed 
approaching and leaving the platforms was therefore necessarily 
low. It was arranged that the boat express should not call at any 
station between Devonport and London, but that one stop should 


be made at Templecombe Junction for the purpose of changing | 


engines. 

I attach Appendix II. 
dated 8th April, 1904, arranged for the boat express—NSpecial 
Notice No. 444. An abstract of the running times and average 
speeds is as follows : 


Time Average specd 
allowed. per hour. 
Devonport to Templecombe 1174 miles .. 2h. 21min. .. 50 miles 


Templecombe to Waterloo .. 112 miles .. 1h. 56min. .. 57-9 miles 


Sal’sbury East 


The wheel base of the carriage stock was | 


a copy of the first skeleton time-table, | 





In the working time-tables issued by the company for the period 
| 1st June to 30th September, 1906, although the specific timing for 
| the boat express at Salisbury East signal-box is omitted, two 
| minutes are still allowed for running between Salisbury West 
| box and Tunnel Junction. The distance between these points 
being 2274 yards, the average speed therefore indicated by the 
latest issue of the working time- tables is 38-7 miles an hour. This 
is not at variance with the speed restriction of 30 miles an hour 
through the station, or with the one-minute timing between the 
Kast and West boxes. 

In Appendix II, will also be found copies of two further notices 
issued to enginemen by the Mechanical Engineer’s Department, 
Nos, R. 23,546 and R. 23,991. These are dated 3rd May and 14th 
June, 1901, respectively. Mr. French explains in his evidence 
that these notices were issued on account of reports which had 
| reached them of enginemen, with the boat express, running at 
higher speeds than those scheduled, on sections of the railway in 
the vicinity of Basingstoke. Since the date of this last notice, no 
—— ey to have been received of enginemen exceeding the 
scheduled speeds with this express. 

The evidence and documents mentioned establish clearly these 
points. First, there has been no acceleration of the boat express 
over the whole journey since the initiation of the service in April, 
1904. Secondly, there has been a regulation in force since 20th 
| April, 1904, restricting the speed of all non-stopping trains through 
Salisbury Station to a maximum of 30 miles an hour. Thirdly, 
action has been taken in various ways by different departments 
during the past two years to prevent enginemen from running at 
speeds beyond those authorised by this specific restriction and the 
scheduled timing of the train. 

Accounts of the journey of the train, on the night in question, 
are to be found in the evidence of driver Lailey and guard Harri- 
| son. The train comprised an engine and tender of the usual 2-4-0 

express type, weighing together 98 tons 16cwt., and five bogie 
coaching vehicles. The latter weighed with passengers, luggage, 
&c., possibly about 120 tons. Five bogie vehicles is the maximum 
load with a single engine for this boat express. Lail2y—on engine 
No, 288—-drove the train from Devonport to Templecombe He 
proves that the continuous brake was in good order and was 
effectively used on this half of the journey. Both Lailey and 
Harrison declare that the train ran as usual to Templecombe, where 
it arrived one minute before time. 

At Templecombe driver Robins and fireman Gadd—with engine 
No. 421—relieved Lailey. It was Gadd’s duty tocouple the engine 
and tender to the train, and connect the brake hose. Harrison, 
who rode in the kitchen van at the end of the train, did not, as 
was his duty, prove the continuity of the vacuum brake, by reduc 

| ing the pressure of the vacuum in his gauge before the train left 
| Templecombe. But he asserts that he saw the pressure rise in 
| his gauge, after the engine was attached, and was satisfied that 
| the brake was in working order. The train waited at Temple- 
| combe four minutes, and left at booked time. 
| Below is shown in tabular form information extracted from the 
| signalmen’s books, &c., regarding the journey of the train between 
| Devonport and Salisbury. As far as Templecombe only signal- 
| boxes are given which are named in the time-table. Between 
Tesahenate and Salisbury all the signal-boxes which were not 
' switched out are given :— 











. Average . Actual 
Time Age Time ci 
ae Distance allowed booked occupied average 
Signal-boxes. between boxes wera speed. heteues speed. Remarks. 
Miles per Miles per 
boxes. P boxes. E 
our. ? hour. 
miles, chains. min. min. 5 See 
Devonport .. 
RF 16 6-3 20 50-3 22 45-8 
Tavistock ss , x Train 2 minutes late at Tavistock 
20 40-9 19 43-0 
Meldon Junction Train 1 minute late at Meldon 
26 26-8 29 1-5 £7 “5 
{ Cowley Junction ; ui Train 1 minute early at Cowley 
2 23-7 6 23-0 6 23-0 
Queen-street, Exeter ae Train 1 minute early at Queen-street 
il 76 3°5 53-1 15 47-8 
Sidmouth Junction 
| ll B0-2 13-5 0-6 13 52-5 
| Seaton Junction , | On time at Seaton 
25 22 28 54-2 27 56-2 | 
Yeovil Junction — | 1 minute before time at Yeovil 
. 6-8 12 52-9 12 52-0 
Templecumbe Junction. . I | 1 minute before time at Templecombe 
0 60-5 5) 42-7 
Gillingham 
| 12-8 . 5 45-4 
mS a ee = 2”) 60-4 4 
! 75-6 5-0 0 | 
| Tisbury 
4 23-5) 1-0) Gi-4 
Dinton.. Train 4 minutes late at Dinton 
> HHO or) 03-6 0 70-0 
Wilton .. | Train 34 minutes lite at Wilton 
2 25-2 3D iv.7 2-@" 4 
Salisbury West.. lrain 2 minutes late at Salisbury West 
0 1-35 1-0 25-7 _ = 


* Corrected in accordance with Mr. West's evidence. 


No trial trip was run for the new service, as the skeleton time- 
table was practically based upon the timings of the ordinary 
express trains, These had been accelerated about a year pre- 
viously, and a trial trip was run in connection with this accelera- 
tion. 
accompanied the first journey made by the boat express on the 


9th April, 1904. It was then apparently recognised that high 


| speed through Salisbury Station was inadvisable. A notice, 


R. 23,446—see Appendix I[.—was issued to enginemen by the 
chief mechanical engineer on the 20th April, 1904, limiting the 
speed of non-stopping trains through Salisbury to a maximum of 


| 30 miles an hour. 
A second special traffic notice, dated 21st April, 1904—No. 494, | 
| see Appendix II.—was issued for the second occasion on which this 


express was worked. From the enlarged time-table in this notice 


| it will be seen that the restriction of speed to 30 miles an hour 


| through Salisbury is specifically mentioned. More sectional timings 


| 


are given in this notice, but the total running times are identical 


| with those given in the first notice. 


After this the service was worked regularly, and no alteration 


7} chains radius. | Was made in the skeleton time-table until 10th February, 1906. 


A third special traffic notice—No. 32, see Appendix If.—was 
issued on this date. In this notice an additional minute is 
allowed in the running time between Devonport and Salis- 
bury, and an interval of one minute is allowed for running 
between Salisbury West and East signal-boxes. The distance 
between these boxes being 755 yards, the average speed indi- 
cated by the new timing is therefore between 25 and 26 
miles an hour. Mr. Holmes explains. in his evidence that the 
revised timing between Salisbury signal-boxes was made in conse- 
quence of a complaint he had received from the engineering 
branch that a private special train had exceeded-the maximum 
speed limit of 30 miles an hour through the station. His intention 
in putting in a timing between the West and East boxes was thata 
reasonable margin of time should be allowed for considerable 
slackening of the speed of the train through the station. The extra 
two minutes is allowed in this third notice as far as Basingstoke, 
but the total time for the whole journey—7.e., 4 hours 20 minutes 
—remained unaltered, as the time originally allowed between 


Basingstoke and Hampton Court Junction was reduced by two | 


minutes, 


But Hs sar st of the running and traffic branches | 


| more than one minute before time. 


| 


In accordance with the times entered in the signalmen’s books, 
it appears that the express was never more than two minutes 
behind time on the first half of the journey to Templecombe, or 

After ates Templecombe, 
on time, the train lost four minutes in the first 20 miles to Dinton, 
and gained two minutes on the time-table in running the distance 
of eight miles between Dinton and Salisbury West. Three and 
a-half€ minutes were allowed for running between Wilton and Salis- 
bury West, the distance being 2-31 miles, and only two minutes 
were actually occupied. 

The table shows the average speed for the train between Dinton 
and Wilton to have been 70 miles, and between Wilton and Salis- 
bury West 69-4 miles per hour. 

It is, of course, obvious that these figures must be regarded with 
all the reserve due to the fact that the timings entered in their 
train books by signalmen show minutes or half-minutes only. 
The speeds and times calculated therefrom cannot be regarded 
therefore as more than approximations. On the other hand, it is 
not always remembered that there is as much likelihood of errors 
occurring from over-estimation as from under-estimation of time 
by the signalmen. So that, after all, the times occupied may have 
been shorter, and the average speeds higher, than those given in 
the table. 

Guard Harrison states that his impression was that the train was 
a little behind time at Salisbury West box to the extent of about a 
minute. It was his experience, he says, since February last, for 
drivers of this train to apply the continuous brake near the Salis- 
bury West box, and for the speed of the train .to be reduced to 
about 30 miles an hour at the west end of the platforms. (n this 
night the brake was not so applied by driver Robins. Harrison 
tried first of all to draw the attention of the driver, as they were 
| passing the West box, by using his hand brake. Immediately 
| afterwards, as there was still no movement of the needle gauge of 
| the continuous brake in his van, he himself applied the continuous 
| brake gently, again with the object of reminding the driver of the 
| speed of the train, and of the necessity for a reduction of speed. 
| The application, however, did not have the desired effect, and was 
| not forcible enough in itself to reduce the speed of the train. It 
was manifestly a very gentle application, if, as Harrison states, he 
saw the needle of the gauge immediately resume its origina 
position. The vacuum could certainly not therefore have been 
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— 
n. as mentioned by Harrison. All this, of course, 
very short period of time, and before ee else 
Harrison was thrown across the van by the shock of 
He estimates the speed of the train at the west end 
f the station at 50 or 60 miles an hour, and states that he thought 
ae speed was unsafe, if the brakes were not applied. 
4 The evidence of signalman Mundy, stationed at Salisbury West 
sjgnal-box, is valuable. It confirms the statement of guard 
Harrison that, contrary to usual practice, there was no slackening 
of the express as it passed his box, and that the continuous brake 

‘as not in operation on the train. He estimates the speed of the 
Hs rassed his box at about 60 miles an hour. This was very 
than the usual speed of the train, which would be 
about 35 miles an hour. He thought at the time that _the speed 
was dangerous for the curves at the west end of the station. Steam 
was shut off as the train passed him, and the engine whistle was 
sounded as the train ran by his up distant signal. j 

Inspector Spicer, foreman Rook, and carriage examiner Abbott, 
confirm the statement that the train passed the platform at Salis- 
bury at a higher speed than usual, . : : 
The evidence of signalman Haines at Salisbury Kast is also of 
importance. It fixes the time at which the train passed the West 
box as something over 1.56} a.m. This corresponds with signalman 
Mundy’s time—as corrected by Mr. West—and confirms with some 


accuracy the actual time fixed by inspector Spicer of the accident 
‘ The average speed of the train between Dinton and 


reduced by 10i 
took place 1n a 
could be done, 
the collision. 


train as it } 
much higher 


as 1.57 a.m. 4 ) E 
the scene of the accident, a distance of 8-4 miles, works out from 


this additional data at about 72 miles an hour, an average higher 
than that shown on the table. Espye 

Mr. French proves that, after the accident, an examination of 
engine No. 42] showed that the regulator was closed, the motion 

ear was nearly in the full forward popes and the driver's 
vacuum brake handle was in the neutral, or running position. This 
is confirmatory of other evidence showing that the engine was not 
steaming, but running free, and that the continuous brake was not 
applied. The very —_ destruction of the three carriages 
behind the engine, and of five vehicles of the milk train, proves the 
enormous amount of energy in the train at the time of the 
accident. 

J consider all this evidence most conclusively proves that the 
boat express was travelling at a very high rate through the station. 
It is, of course, impossible to say what the speed of the train 
actually was. But the whole of the evidence points to the proba- 
bility that the speed was at least twice as great as that authorised 
by the company in their speed restriction, and it is possible that it 
may have been as much as 70 miles an hour, as stated by Mr. 
Herbert Brookman, one of the passengers, in his evidence. 

This was the first occasion on which Robins had driven the boat 
express, and probably the first time he was required to run 
through Salisbury Station without stopping. He was forty years 
old, had altogether twenty-two years’ service with the company, 
and had driven between London and Exeter during the last eight 
years. He was a fully qualified express driver, and, as such, took 
his turn with other men of the same standing for working this 
train. He was a total abstainer, and bore a fair character. It is 
given in evidence by Inspector Furze and shunter Mullett, who 
saw and spoke to Robins at Templecombe, the former about one 
and a-half hours, and the latterabout half-an-hour before the express 
arrived, that he was perfectly sober and fit for duty. Mullett 
states that Robins said he had no intention of getting into Waterloo 
before time, otherwise he would be found fault with by the chief 
mechanical engineer. Robins signed the several notices, printed 
in Appendix II., which were issued by his own and the Traffic 
Department, regarding the restriction of speed through Salisbury 
Station and the one-minute timing between the West and East 
boxes. The undermentioned general rules were also applicable : 

No. 136. The engine-driver and fireman, before commencing 
duty, must ascertain from the notices posted for their guid- 
ance if there be anything requiring their special attention on 
those parts of the line over which they have to work. 

No. 148 (A). Engine-drivers of trains, when running through 
junctions to or from lines diverging from the straight road, 
must so reduce their speed as to ensure a steady passage for 
the whole train through the junction points and crossings. 

Apart from regulations and timings, it is inexplicable how a 
driver with the experience of Robins could have been apparently 
so reckless as to travel at such a high speed on this section of the 
line. The fact that the engine whistle was sounded as the train 
approached Salisbury West box appears to show that he was alert 
and knew his whereabovts. It might perhaps be possible that, 
never having previously passed through the station without stop- 
ping, a driver might not have recognised the short curve, on 
which the disaster occurred, as one unsuited for high speed. But 
20 yards in advance of where the engine was found overturned 
there are facing points on the up through line leading through 
an ordinary scissors crossing on to the up mainline .The reverse 
curves of this crossing have radii of about 74 chains. The train 
had to travel over this junction crossing, and I think no driver 
could fail to recognise such a crossing as dangerous for any but 
very moderate speeds. 

The statements of express drivers Mercer and Trimmer, who 
have frequently driven the boat express between Templecombe 
and London, are of interest, as showing what their custom has 
been as regards the application of the continuous brake, and the 
rate of speed through the station. It does not appear from their 
account that any difficulty has been nuded in maintaining 
the scheduled timings for the train with a load of five bogies. 
These men, as well as Lailey, give it as their opinion that an 
express driver, even on the first occasion of his running through 
Salisbury without stopping, would recognise that it was necessary 
to slacken speed at the east end of the station, on account of the 
sharp curves. 

Theevidence shows that the regulator was closed when the train was 
passing through the station. To this extent Robins appears, there- 
fore, to have complied with the speed restriction. But merely closing 
the regulator, without any application of the continuous brake, 
was not likely on such easy gradients to have materially reduced 
the high speed at which the train was travelling before the curve 
was reached where the accident happened. 

On the night previous to the accident—29th June—Robins was 
on duty from 5.30 p.m. until 4 a.m. on the 30th June. After 
nine hours’ rest, he came on duty again at 1.30 p.m., and worked 
. to Salisbury, where he arrived at 4.42 p.m. He went to shed at 
once, and, I understand, was booked off duty until 8.12 p.m., 
when he left for Templecombe. He reached Templecombe at 
9.6 p.m., and stoed in the siding until 1.22 a.m. on the Ist July. 
The normal hours of duty would appear, therefore, for this special 
tour, to be from 1.30 p.m. till 5 p.m., and from 8 p.m. till 4 a.m 
If full credit is given for the three hours’ interval of rest at Salis- 
bury, Robins appears to have been on duty for 9} hours at the 
time of the accident. 

It has been stated that the engine-men with this boat express have 
been encouraged, by receipt of tips from passengers, to run at exces- 
Sive speed. J have gone enconghty into this question, but have not 
obtained any evidence in support of the statement, which appears 
to be quite unwarranted. The evidence shows that the passengers 
had no opportunity of speaking to either of the drivers employed 
except on arrival at Waterloo. 

The left-hand curve, on which the accident took place, com- 
mences immediately at the eastern termination of the island plat- 
form. lt extends between the points D and E—see the plan—and 
has atotal length of about 92 yards. The radius of the curve 
appears to have varied from about 12 chains or more at either end 
to 3 chains over the greater part of its length. Except for a rail 
length (30ft.) at either end, the curve is checked throughout. The 
check rail from its appearance had clearly been doing its work well. 
The rails are level at the west tangent point. At distances of 10 
and 20 yards respectively from the west tangent point the outer 
rail has an elevation of I¢in. and 34in. above the inner rail. This 
superelevation of 34in. was maintained for a distance of about 


15 yards. It then decreased gradually until opposite the eastern 
end of the check rail, where it amounted to 2}in. 

The damage which was found to have been caused to the per- 
manent way of the up through line is shown on the detail plan, page 
354. It is very slight, and altogether different from what would be 
expected to result from an ordinary derailment at high speed. 
The track was not slewed nor the rails burst. Neither the outer 
rail nor the check rail showed marks such as would be made by the 
flanges of engine wheels crossing them. On _ the check rail 
especially, which was covered with the usual dirt and grease, such 
marks would have been easily visible. There were no marks on 
the sleepers in the four-foot or six-foot ways, such as would be 
made by a pair of wheels. None of the inside jaws of the chairs 
under the inner or check rails were broken. Nearly the whole of 
the damage done to the chairs under the outer rail was evidently 
caused by coach wheels riding outside the rail, which was driven 
inwards over a considerable length of the curve, to a total extent 
of about fin., including the original slack. The wrought iron chair 
spikes showed a corresponding twist. The only rail broken in the 
up through line rasan ore adjoined Fisherton-street bridge. It 
was broken inwards, evidently by one or other of the three leading 
coaches, two of which crossed the line and the third lay across it. 

The greatest damage was done to the down through line. A 
length of about 40 yards of this road, westward of Fisherton- 
street bridge, was completely destroyed. A big trench, 34}ft. in 
depth, was scored through the ballast and formation. The centre 
line of this trench corresponded roughly with the proper position 
of the northern rail of the down line. 

I could find no evidence, from the condition of the permanent way 
after the accident, to show that the engine mounted or jumped the 
rails, or that the track had been slewed or the rails burst. The 
permanent way generally was stiff and in good condition. 

Iexamined carefully the engine and tender, both at Salisbury 
and after their arrival in the Nine Elms Works. The engine had 
only been in service since August, 1905. There was no hollowness 
of tires or sharpness of flanyes. Both tires and flanges were in 
thoroughly good condition. There were no marks on the flanges of 
the leading bogie such as would be occasioned by the wheels meet- 
ing with an obstacle on the road, or mounting the rails. The 
right-hand wheels of both engine and tender showed signs of 
having ploughed into the ground. Soil was caked into the angles 
and crevices of the spokes. But there were no such indications to 
be found on any of the left-hand wheels. Al) the axles on the 
train were found unbroken after the accident. 

It has been suggested that the engine bogie seized or jammed, 
and thereby derailed the engine. I do not think this was possible 
with the clearance of one-eighth of an inch which had been pro- 











vided for the bogie pin. And even if possible, the results, 
especially on the permanent way, of a derailment of this descrip- 
tion would have been altogether different, in my opinion, from 
those in this case. 

From calculations made by the company’s chief tnechanical engi- 
neer, it appears that the centre of gravity of engine No. 421 was 





about 5ft., and of the tender 4#ft., above rail level. Any calcula- 
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coaches, and I do not believe that any stiffening of the bodies 
of the coaches would have had much effect in lessening the 
destruction. 

The maximum amount of superelevation used on the company’s 
system is 6in. Even had this amount of superelevation been pro- 
vided on this curve, it would not have prevented a catastrophe 
oceurring at such a high speed. For if by a miracle the train 
had kept the rails on the curve where overturning took place, it 
must have been derailed or overturned with equally terrible 
results on the still sharper reverse curves at the junction crossing 
immediately east of Fisherton-street Bridge. Here there was 
no superelevation provided, and it was not possible to provide any. 

It was within the power of guard Harrison, if he was aware that 
the train was not running in accordance with usual practice, or 
with the company’s speed limit and timings, to apply the continu- 
ous brake himself. If he had done this, he would have reduced 
the speed of the train, and possibly prevented the accident. He 
explains that he was afraid of breaking couplings, or causing some 
other damage to the train. He stated at my inquiry that he 
recognised that the speed was dangerous, and if this were so, it 
was his duty to have used the brake, even at other minor risk. In 
his evidence at the Coroner’s inquest, he said he did not think the 
—_ was dangerous, and made other statements conflicting with 
the evidence he gave before me. I feel obliged, therefore, to 
regard, with suspicion, much of the material portion of his state- 
ment. Whilst recognising that his position was a difficult one, it 
was a matter for regret that he showed himself so little fitted for 
responsibility, when he must have been aware, if he was awake and 
alert, that the driver was not obeying the company’s instructions 
regarding speed. 

There are some other points to which it appears necessary to call 
attention. 

It is not in accordance with general practice on English railways 
for speed restrictions on account of permanent way to be imposed 
by the running department Nor does it appear that that depart- 
ment is best qualified for deciding such questions. The engineer- 
ing staff alone possess information regarding details and condition 
of track upon which limits of speed are mainly based. Upon the 
engineering staff should fall the duty of fixing the restrictions 
necessary fcr safety. Wherever any portion of the track is 
unsuited for express speed, the responsibility should be laid upon 
the engineer of declaring the fact, and of imposing a speed limit. 
This should be done irrespective of whether express traffic is worked 
over the particular section of road or not. These speed limits 
should be printed together in the company’s working time-tables, 
or other periodical publication, and all departments of the service 
should co-operate in upholding them. A want of co-operation 
inevitably tends to lower the standard of security on a railway. 

The question of proper speed limits is a complex one. A wide 
margin on the side of safety is expected and allowed for on 
British railways. It is well also to consider the desirability of 
providing comfort as well as safety in travelling. In the case of a 
sharp curve, the point of danger is reached long before there is 
theoretically any imminence of overturning. But there is also 
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tion for determining the centre of gravity of an engine or vehicle 
is necessarily complicated, and the result can only be accepted as 
an approximation. 
gravity of modern express engines as assumed in text-books, a 
greater height than 5ft. would, I think, be generally expected for 
an engine of the type of No. 421, with a boiler centre 8}ft. above 
rail level. But it can be shown by well-known and accepted 
formule that, on a curve with a radius of 8 chains (= 10-8 deg.), | 
a vehicle with a centre of gravity 5ft. above the rails is in unstable | 
equilibrium at a speed of about 67 to 68 miles an hour, even when 
the full allowance is made for the beneficial effect of 34in. of | 
superelevation. In the case of this particular curve there was no | 
superelevation at the tangent point, and over the greater | 


portion of the curve the superelevation was less than Shin. | 


Moreover, it is probable that the effect of centrifugal | 
foree would have so acted on the springs, whilst the | 
vehicle was still in a state of stable equilibrium, as to | 


bring the centre of gravity into the position it would occupy | 
if the vehicle were a rigid body, and there was no superelevation. | 
Unless there is a gradual lead into a sharp curve of this description, 
the effect of sudden impact has also to be taken into consideration. 
It is in accordance with the views of well-known writers to make 
some allowance for effect of impact, in determining the speed at 
which overturning due to centrifugal force on a sharp curve becomes 
imminent. Some disregard the beneticial effect of superelevation, 
others make a very much greater allowance, by doubling the 
amount of centrifugal force. In this particular instance, if the 
small amount of superelevation is not taken into account, a calcu- 
lation, or diagram of forces, will show that for the engine and 
tender, taking the centres of gravity as 5ft. and 4}ft. above rail 
level respectively, overturning is imminent on a curve with a radius 
of 8 chains at speeds of about 63 and 65 miles an hour. 

Bearing this in mind, and for want of any evidence from the 
condition of the permanent way, engine wheels, &c., of ordinary 
derailment, I have come to the conclusion that the high speed at 
which the train was travelling caused the engine to overturn on 
the sharp curve immediately at the east end of Salisbury Station 
platform, and that the disaster was directly caused by the speed 
of the train, which must have been very much in excess of the 
maximum speed authorised by the company’s instructions and 
timings. 

It is obvious that no increase in the depth of the flanges would 
have any effect in minimising liability to overturning. 

J do not think that there was any defect in the permanent way, 
or in the engine or rolling stock, which was likely to have con- 
tributed to the accident. Nor had the length of the train, or the 
weight of the load behind the engine, anything to do with the case. 
Further, I believe that, if the speed limit of 30 miles an hour 
through the station had not been exceeded, the disaster would not 
have occurred. 

It appears that the engine and tender were in the act of over- 
turning when they came in contact with the milk train on the 
adjoining road. The coupling behind the tender unhooked or 
broke. The bulk of the damage to the first three coaches was, in 
my opinion, caused by their heeling over and dashing at high 
speed against the upturned wheels of the tender. ‘They were thus 
diverted northward into the position shown on the plan, page 354. 
The wheels of the tender seem to have torn the sides out of these 








risk of serious oscillation, severe impact, &c., which will cause 
apprehension of danger and discomfort long before the actual 


Compared with the height of the centre of | point of danger is attained. Allowance has also to be made for the 


difficulty of accurately gauging speed. 

As regards the curve at the west end of Salisbury Station, a 
maximum speed limit of 30 miles an hour, provided that the 
required superelevation is supplied, meets both the requirements 
of safety and comfort ; but for the curves at the east end the case 
is different. A speed of 30 miles an hour is outside the limits of 


| danger if the permanent way is stiff and in good order, as in this 


case ; but such a speed would require the maximum superelevation 
shown in the engineer’s tables, and this would have to be provided 
all through the first curve. The circumstances do not appear to 
permit of this provision. Without this superelevation a speed of 
30 miles an hour would mean discomfort in travelling, and possibly 
cause alarm in the minds of passengers. There is also the junction 
crossing, with reverse curves of 74 chains radius, which commences 
on the east side of Fisherton-street Bridge, to be considered. 
Here no superelevation to speak of can be given. I do not think, 
therefore, that it would be wise to allow a higher speed than 15 
miles an hour on the curves at the east end of the station.* 

Railway companies have to contend with many difficulties which 
are the natural result of their lines having been laid out in early 
days before experience was gained, and when high speeds were 
never contemplated. Many improvements have been carried out 
in the perfecting of the permanent way, rolling stock, signalling, 
&c., in order to enable traffic to be worked safely at express 
speeds. But further improvements in the way of alignment and 
inclination will assuredly becoine necessary if companies desire to 
place themselves in a position to meet a demand for long-sustained 
high speed travelling. This condition is one which has to be 
faced. 

Some time appears to have elapsed before all the passengers, 
who were imprisoned in the débris of the coaches, were extricated. 
It has been suggested that the time of their imprisonment would 
have been shortened if saws and other cutting tools had been 
more iminediately available. For example, if such tools forme 

art of the equipment of the train itself. But it must be remem- 
ae that men as well as tools were required, that there would be 
but few people stirring at 2 a.m., and that even if tools had been 


| carried on the train, they would have been difficult and perhaps 


impossible to find in the confusion and destruction that resulted 
from the accident. I am informed by the company that in Salis- 
bury Station there is a permanent-way stores hut, and that 
Inspector Goodyear, who arrived at the scene of the accident at 
2.15 a.m., brought the following tools:—Three adzes, three hand- 
saws, two cross-cut saws, and one axe. These were procured from 
the permanent-way depét. In this particular instance, owing to 
the destructive effects of the accident, it is not. I think, clear, that 
if tools had been carried on the train, they would have been found 
and brought into use at an earlier moment. 

Many passengers of the boat express, at the invitation of the 
Board of Trade, made verbal and written statements of their 
experiences. Others have been good enough to attend my inquiry 

* It is for consideration whether it would not be advisable for the 
distant signals at cach end of the Salisbury Yard to be held at danger, 
with the object of emphasising the speed limits. 
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and submit themselves to cross-examination. I desire to thank 
these ladies and gentlemen for the assistance they have afforded 
me. At a time when all must have been suffering severely from 
shock and the effects of the accident, the public spirit displayed 
by them is deserving of particular recognition. 

I cannot conclude my report without an expression of deep regret 
for the long ro'l of valuable lives lost in this disaster, and of sincere 
sympathy with the relatives and friends of those who were killed, 
and with the injured sufferers. It is many years since an accident 
has occurred in the United Kingdom with such terrible results, 
and there is no other known case where overturning has been 
caused by high speed. It is but fair to the London and South- 
Western Railway Company to add that, during the past seventeen 
years, only two passengers have been killed on their system in 
railway accidents, 








MINES DRAINAGE. 


TueE good work of the South Staffordshire Mines Drainage | 
Commissioners in unwatering the mines of South Stafford- | 
shire, and so rendering the getting of coal possible, is | 


continued perseveringly, in face of many diffi- 
culties. At the Commissioners’ annual meeting this week, 
the annual report, then adopted, showed with respect 
to the Tipton district—which is the chief area—that during 
the year ending June 30th the rainfall has been 27°25in., as 
compared with 21:16in. last year. The volume of water 
raised by the Commissioners’ engines and tanks during the 
year has been nearly 14 million tons, or practically the same 
as a year ago. The cost of working the pumping engines 
has been £11,697, or a decrease of £767, and the cost of tank- 
ing has been £2453, or an increase of £274. During the year 
the mineral raised in the Tipton district, exclusive of mines 
altogether exempt, has been 516,758 tons, or an improve- 
ment of 27,795 tons. The total water raised has been as 
follows :—-Commissioners’ engines and tanks, 13,972,836 tons ; 
private pumps and steam pumps supplied by the Commis- 
sioners, 2,530,180 tons ; private tanks, 1,384,810 tons; total, 
17,887,826 tons. Here we have an aggregate approaching 
18 million tons, or a very considerable volume, which shows 
that the various pumping installations must have been kept 
busily engaged throughout the year, otherwise in all proba- 
bility a large portion of the South Staffordshire coalfield would 
have been drowned out. When the fact is grasped that 34 
tons of water have been raised in the district for every ton o 
mineral brought to bank, an idea will have been gained of 
the very thorough character of the protection afforded by the 
Commissioners’ operations, and although it is true that the 
mining of coal under such circumstances must be for the 
colliery proprietors of that part of the kingdom an arduous 
and, one would think, a not very profitable task, yet where 
would they be if the water were allowed to overwhelm their 
collieries entirely? Vital as it is to the welfare of the South 
Staffordshire coal trade, the work of the Commission must 
at all costs go forward, and the manner in which the difficulty 
of keeping the water under is being grappled with is 
eminently worthy of commendation and encouragement. 

With reference to the Tipton district engineering scheme, 
the work has been carried on steadily during the year of 
erecting the three new pumping plants—Herbert’s Park, 
Stow Heath, and Deepfields—on which three plants an outlay 
of rather more than £22,500 has been made. These engines 
are high-pressure vertical compound condensing engines, 
two of them having each a capacity of 2,000,000 gallons per 
twenty-four hours, and the other of 1,000,000 gallons. They 
are fine modern engines, and will constitute a great improve- 
ment both in power and economy over the older plant which 
they replace. There can be no doubt that the Commissioners’ 
plant stood badly in need of modernising, and it is a very 
good thing that more efficient machinery has at length been 
obtained. At all three places the work of carrying the pumps 
down and lowering the water is to be carried on without 
delay, and the benefit to the adjoining mines should, there- 
fore, begin at once. Mond gas is also to be freely utilised. 
A Wednesbury colliery is the site of the second of the Mond 
gas-driven plants provided for by the Commissioners’ 
‘* amended scheme,’’ and on that site a 70 brake horse-power 
gas engine has been delivered and is in course of erection. 
Two other Mond gas-driven plants are to be placed at other 
points in the district. Three new boilers, 30ft. by 8ft., to work 
at a pressure of 150lb. per square inch, have been delivered 
at the Moat new engine, whilst the boilers for the Bradley 
pumping engine are ready for delivery. It is part cf the 
engineering schemes to deliver the water pumped at the new 
Stow Heath engine into the canal, instead of sending it down 
the adjacent brook. Wayleaves have been obtained, and a 
line of 15in. cast iron pipes, 1300 yards in length, is now 
being laid. A special engine will be needed to deliver this 
water, and the best design possible is to be selected. 
Altogether the Tipton district engineering scheme is being 
pushed forward satisfactorily. Instalments amounting to 
£25,000 on account of this scheme have been received during 
the year from the Public Works Loan Commissioners, 
making the total received at the 30th June last £62,000, and 
leaving £23,000 still to be borrowed, 

The Commissioners may be congratulated upon having 
lately concluded important financial adjustments calculated 
to put them on a better footing, and to enable them the 
better to carry out their beneficial work. For one thing, 
their Tipton District Mines Drainage ‘‘ A’’ loan of £100,000, 
dated June 22nd, 1895, which was limited by mortgage of 
September 8th, 1899, to £80,000, is to be extended to 
£85,000, in consideration of a mortgage of £20,000 on. the 
general drainage loan, dated September 8th, 1899, being 
limited to £25,000. Other re-arrangements have also 
been found possible whereby the Public Works Loan 
Board has met the request of the Commissioners by 
extending the repayments on the general drainage 
loan— which loan now stands at about £78,000 — 
from eleven to sixteen years, the latter period to begin from 
January Ist, 1907. The Loan Commissioners are empowered 
to enter into this re-arrangement by the Public Works Loans 
Act, 1906. It is a pity that the revenue from general 
drainage rates—which this year has been £10,825, derived 
from considerably over 24 million tons of mineral assessed — 
is not sufficient to continue repayments of the general 
drainage loan on the tables which would clear it off in the 
shorter period above mentioned ; but the extension of time 
will afford relief, and meanwhile the benefits which it is 
hoped will be conferred upon mineowners by the greatly 
improved pumping facilities at present being provided 
should lead to larger outputs from mines already occupied, 
and to additional colliery property being opened out, so that 
the yield from rates may be expected to increase. As 
matiers now stand, the Tipton District balance-sheet showed 
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aggregate liabilities at June 30th last of £466,532, with 
assets £303,018, leaving a deficiency of £163,513; but this 
deficiency should, under the new sinking fund arrangements 
—partly explained above—gradually be successfully wiped off. 
In connection with the surface works, both stationary and 
portable steam engines continue to be used, and also electric- 
driven and windmill-driven pumps, which last two classes of 
pumps are automatic, stopping and starting themselves by 
floats on the gathering reservoirs. These show good work in 
time of storm by their prompter action, compared with the 
former plan of men going round to work the steam pumps. 
Altogether, the operations of the Commission as a whole afford 
an interesting and instructive example of the manner in 
which modern engineering science is able to deal with flooded 
mines. Parliament, by its several Acts, first constituting the 
Commission and then conferring upon it from time to time 
various necessary powers, has shown its sympathy with the 
important and difficult work which this body is undertaking, 
and which work is of much practical value, not only to one 
of the chief coalfields of the kingdom and to its markets for 
house coal in London and elsewhere, but also to the engi- 
neering, iron and steel making, and general metallurgical 
industries in various parts of the country that are accustomed 
to look to the Midlands for cheap, plentiful, and conveniently 
accessible fuel supplies. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 
Pig Iron. 

NEW contracts will be secured at the quarterly meeting 
next week, and producers are expecting to obtain good _ prices, 
since the market is firm, with an upward tendency. The usual 
autumn rises in coal, and the advance in wages in the North of 
England, are circumstances which add to the prevailing strength 
of the Midland iron trade. Northamptons are quoted 53s. 6d. to 
54s. 6d., and Derbyshires 54s. to 55s, Staffordshire forge pig iron 
is quoted 50s. to 51s. for common ; part-mine, 54s, to 55s ; best 
all-mine, 82s. 6d. to 87s. 6d.; and cold blast, 110s. There are 
expectations of an improved American demand this quarter. 


Manufactured Iron. 

Best bars are in good demand at £8 10s. by manufacturers 
of high-class forgings of various kinds, the call on engineering 
account being considerable. Unmarked bars are quoted about 
£6 15s. as an average, with rather more being obtained occasion- 
ally. The export demand in this branch keeps very satisfactory. 
Makers of galvanised corrugated sheets are still very busy on 
foreign and colonial account, and are quoting £12 15s, f.o.b. 
Liverpool for 24 gauge. For slit nail rods £7 10s. is asked, and for 
rivet iron £7 5s., with a brisk inquiry. 


Steel. 

Considerable outputs of structural sections of steel are 
being made, and values are well maintained at £6 15s. to £7 for 
angles, £7 to £7 2s. td. for joists, £7 10s. to £7 15s. for girder 
plates, and about the same for mild bars. Good steel boiler plates 
move satisfactorily at about £8 12s. 6d. to £8 15s. With regard 
to semi-finished steel, there is much complaining among consumers 
at present prices, Bessemer billets being quoted £5 15s. and 
Siemens a shade more ; but producers urge that they are entitled 
to make up some of the ground which they have lost during pre- 
vious ;-eriods of foreign competition, which, fortunately for them, 
is not just at present so much in evidence as was some time ago 
the case. 


Engineering. 

The engineering trades are brisk in most departments 
taking the district through, although experience on this point 
seems unequal, and some of the large electric engineering works 
have rather below their winter average of men in full employment, 
suspensions being frequent. South African mining requirements 
are accounting for part of the orders for generating plant recently 
received. Home requirements, both for power and lighting, are 
looking up. Hydraulic engineers are well occupied on centrifugal 
pumps for moderate lifts, and also upon other classes of pumping 
apparatus. The railway carriage and wagon companies continue 
busy, both on home and foreign account, and so do nut and bolt 
makers and spring and axle makers. A satisfactory time is being 
experienced by gas and oil engine makers, and also by general 
machinists, in the production of lathes and presses, 


Railway Extensions. 

The Great Western Railway Company has under con- 
sideration the building of a new station in Moor-street to relieve 
the pressure upon the existing station at Snow-hill. This may be 
undertaken as an addition to the extensive improvements which 
have already been decided upon, and which, indeed, are in pro- 
gress, including the widening of the line as far as Olton. yith 
this last piece of work satisfactory progress is being made. The 
line from Olton to Birmingham is to be doubled. A new station is 
in course of construction at Acock’s Green, and a new one at 
Tyseley has recently been completed. Extensive engine and 
carriage shedding and fitting and repairing shops are also being put 
up at Tyseley. Along the route of the doubled line several new 
bridges have been erected, whilst old ones have been strengthened 
and improved. 


Motor Vans and Wagons. 

Builders of motor vans and wagons for commercial use are 
busy both on home and foreign orders. A new use for motor 
wagons has been found in the Potteries, where a 70 horse-power 
car left Hanley recently with a 5}-ton load of pottery ware en route 
for Liverpool, where it will be loaded with grain to bring back to 
Hanley for flour mills, Experiments in this new road service are 
to be continued. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, October 3rd 


Local Position of Pig Iron. 

THERE was a fair, not to say good, attendance on the 
Manchester I-on Change on Tu-sday. The difficulty, however, 
was in determining the exact position, Gossip pointed to large 
purchases for America of Cleve'and iron. ‘The ‘‘deal” was made 
in Glasgow. Hence, there might be some truthin the rumour, but 
the fact remained that on spot here there was little doing. Makers 
having made Jarge sales forward, were not inclined to book for 
futuredelivery exceptatfulllaterates. Inanswertoevery inquiryia 
this department the reply was ‘‘ No change.” Some merchants, on 
the o: her hand, were inclined to offer foundry iron for some months 
ahead at something under current prices, but there was little or 
no resp nse. Buyers are evidently playing a waiting game. In 
forge iron there was a better inquiry, but no great amount of 
bus.ness was put through. 





Finished Iron. 
Merchants reported a fair, though not large, inquiry, 
about Jat+ rates, ; > 


Steel. 
Steel and steel products showed little change. Plate, 
were steady and billets had an upward tendency. There was a 
fair business passing. 


Manufactured Copper. 

The strong position of the raw material, coupled with a 
larger inquiry for the manufactured article, caused another 
advance. Sheets were no less than £3 per ton higher, and both 
brass and copper tubes were 4d. to 4d. per lb. more money, 


Quotations. 

Pig iron: Lancashire, No. 3 foundry, 62s. 6d.; Lincolnshire, 
58s. 6d. to59s. ; Staffordshire, 58s.; Derbyshire, 61s. ; Middlesbrough, 
open brands, 63s. 10d_to64s.4d. Scotch : Gartsherrie, ti6s, 6d.; Glen. 
garnock, 64s. 6d.; Eglinton, 64s. ; Dalmellington. 63s. 9d., delj. 
vered Manchester. East Coast hematite, 69s.; West Coast ditto 
69s. 6d. to 70s., both f.o.t. Scotch, delivered Heysham : Gart. 
sherrie, 64s. 6d. ; Eglinton, 62s.; Glengarnock, 62s, 6d. ; Dal. 
mellington, 61s. 9d. Delivered Preston : Gartsherrie, (5s, 6d, - 
Eglinton, 63s. ; Glengarnock, 63s. 6d. ; Dalmellington, 62s, 9q? 
Finished iron: Bars, £7 5s. ; hoops, £7 17s. 6d.; sheets, £8 7s, 6d, 
to £8 12s.6d. Steel: Bars, £7 10s.; hoops, £7 17s. 6d.; boiler 
plates, official, £8 12s. 6d. ; plates for tank, girder, and bridge 
work, £7 7s. 6d.; English billets, £5 10s. to £5 17s. 6d. ; sheets 
£8 17s. 6d. Copper: Sheets, £107, with small quantities £109 per 
ton ; solid-drawn copper tubes, 12}d.; brazed copper tubes, 114d, 
to 11#d.; solid-drawn brass tubes, 9{d. to 10d.; brazed brass tubes, 
11d.; rolled brass, 9}d.; brass wire, 9jd. per lb, Sheet lead quiet 
and unchanged at £21 10s. per ton. 


The Wages Question. 

There is little new to report in this connection. Matters 
await the result of the ballot of workmen anent the offer of the Em. 
ployers’ Federation, and it will be a few days before it is made 
known. 


Manchester Engineers’ Association. 

The opening conversazione of the season has been fixed 
for the 17th current. There will be a reception by the President, 
Mr. W. Henry Hunter, and the rooms of the Manchester Art 
Gallery will, it is expected, be reserved for the members and 
friends present. 


Lancashire Coal Trade. 

Although advances made by Yorkshire and Derbyshire 
only brought them into line with Lancashire colliery owners, 
these have been followed in the Manchester district by an advance 
of 10d. per ton, dating from the Ist inst., on most kinds of coal, 
We therefore make the following amended quotations :—Best coal 
for domestic purposes, 13s, 10d. to 14s, 10d.; seconds, 12s. 10d, 
to 13s. 4d.; common, 9s. 10d. to 10s. 10d.; best round engine 
fuel, &s. to 8s. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. 6d, 
to 7s.; common, 5s, 6d. to 6s., at the pit. 


BARROW-IN-FURNESS, October ith, 


Hematites. 

The hematite market is firm, and makers are still doing a 
large business for well forward dgliveries. The tendency is in the 
direction of a famine in pig iron, as, if the demand improves, as it 
seems likely to do, the supply cannot materially be augmented 
under conditions of economic output. It is only possible to light 
about a couple of additional furnaces, and these will probably be 
producing iron during the winter months. Prices remain very 
steady at 69s. for maker’s iron net f.o.b., with warrant iron sellers 
at 68s. net cash, buyers 3d. less. This is practically the po-ition 
of last week, but makers and holders of warrant stocks are both 
very firm. There are practically no prompt sales of iron, which is 
a good sign, and it seems likely that a large draw of hematite iron 
will be made on makers by the local and general steel] trade during 
the winter months. Stocks of warrant iron are steady at 6,500 
tons. There is a chance of further business in America. Two or 
three heavy shipments of iron have been made this year, and 
others are likely to follow, the demand for special sorts of metal 
being very considerable. Ferro-manganese is being ordered from 
America, and there is a good demand for spiegeleisen, alike for 
home and foreign consumption. The iron orc trade has stiffened 
very materially in harmony with the improvement in pig iron, and 
most raisers are well sold forward at good prices, the average 
quotation being 16s, net at mines for good average sorts. 


Steel. 

The demand for steel shows an improvement on the week, 
but orders have not lately come inin as large bulk as makers would 
have liked. They have to be content with smaller orders, but 
latterly they have secured a large number of these. ‘There is keen 
competition in the rail trade at present, and new works just 
started on the North-East Coast seem to be getting the 
bulk of the orders at present. These new works are pitting 
themselves against the Steel Rail ring. Heavy rail sections 
are at £6 7s. 6d. net f.o.b. A better trade is being done in sbip- 
building material, and the works have been busy night and day for 
several weeks past, and it seems probable this activity will be 
maintained throughout the winter months. Heavy plates are at 
£7 7s. 6d. net cash. Merchant steel is in better demand, and steel 
foundries are likely soon to be busy. 


Shipping and Coal. 
Last week 13,646 tons of iron and steel were shipped from 
West Coast ports, an increase of 2567 tons on the corresponding 
week of last year. The aggregate shipments this year have reached 
614,374 tons, being 1100 tons less than in the corresponding period 
of last year. Coal and coke are brisk and prices very firm. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Advance in House Coal. 

THE increased price lists for domestic fuel are now 1n 
operation in the city and district. As anticipated last week, the 
advance is 1s. per ton, and is pretty generai in the case of South 
Yorkshire collieries, although several local exceptions are reported. 
The North Derbyshire and North Notts coalowners, who include 
Shetfield in their markets, have restricted their rise to 6d. per ton, 
but competition from these quarters is considerably moditied by 
higher railway charges, and is not regarded as very serious. In 
West Yorkshire the advance, which is similar to that in South 
Yorkshire—1s. per ton—has made the market firmer, and pits are 
on better time. There is even talk of a further advance 1 
November, but it is not likely to be the result of combined official 
action of West Yorkshire coalowners. From South Yorkshire 
large deliveries of the best ciasses of coal are being made to 
London, the Southern, and Eastern Counties markets. Household 
nuts are in more active request. ‘The thin seam house collieries 
are also doiug more business in land sales, 


Steam Coal. 
A brisk trade is still being done on shipping account 
though this is being affected by the approaching removal of the 
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| tax, foreign buyers being disposed in some instances to hold 


at hands until the end of this month. For the week ending 


September 25th the total weight exported from Hull was 29,328 
tons compared with 43,724 tons for the corresponding period last 
sai On the other hand, the Grimsby exports for the week 


onding 28th September showed a considerable increase, the weight 
being 40,079 tons, compared with 31,799 tons for the similar period 
of 1905. In this connection it is reported that the Collector 
of Customs at Newcastle has announ: that he is authorised by 
the Board of Customs to state that no duty will be chargeable on 
any coal shipped for exportation before midnight on the 31st inst. 
if the exporting vessel does not before that time pass beyond the 
limits of the port at which the coal is taken on board. Con- 
sequently, vessels may load towards the end of October but wait 
in port with cargoes on board until midnight of the 31st inst., 
when they can sail tax free. This arrangement will much facilitate 
shipments during the period yet to ela before the duty is 
abolished. The railway companies are taking full supplies under 
contract. Steam. coal is only available in limited quantities in 
the open market, and advances of 6d. per ton are obtained over 
the contract rate of 8s. 6d. per ton. 


Coking, Slack, and Smudge, &c. 


Though the production is exceedingly large, the market is 
fairly cleared, the requirements of the patent coke ovens being 
still increasing. G samples fetch up to 4s. 6d. per ton; 
ordinary engine fuel, 3s. 6d. to 3s. 9d. per ton. Activity marks the 
coke trade, the large output being readily absorbed by the consum- 
ing centres. The North Lincolnshire d d for smelting purposes 
is exceptionally good, though heavy tonnages are also being sent to 
Derbyshire and Leicestershire. st smelting coke realises from 
lls. to 11s, 3d. per ton, washed samples from 12s. to 12s, 3d. per 
ton. 





Further Advance in Hematites. 


dearer. West Coast hematites have advanced to 79s. to 80s. per 
ton, and East Coast to 76s. per ton, the former being subject to 
2} per cent at Sheffield and Rotherham, the latter net. Last 
week's quotations for West Coast were from 77s. 6d. to 78s. per 
ton, and East Coast from 73s. 6d. to 75s. per ton. No change has 
taken place in the official ———- of Lincolnshire iron, but there 
is general reluctance to do much forward business except at an 
advance on these rates, which are:—No. 3 foundry, 56s. 6d. per 
ton; No, 4 foundry, 54s. 6d. per ton; No. 4 forge, 53s, 6d. per ton; 
No. 5 torge, mottled, white, and basic, 57s. per ton. Derbyshire 
irons are in excellent request at 56s. per ton for No. 3 foundry, and 
54s. per ton for forge. The various steel departments are very 
busy both on home and foreign account, 


The Heavy Trades. 


Although there is no “boom” in the general heavy 
industries of the city and district, the condition of affairs is 
undoubtedly satisfactory so far as volume of business is con- 
cerned. In military material an exception to the general activity 
is found in the armour plate department, where fresh orders are 
much needed. The engineering establishments are very well 
employed, with encouraging prospects for the immediate future. 
The railway material manufacturers are busier than they have been 
any time this year. The principal work is still on distant account, 
largely for East Indian railways and South American developments. 
A fair amount of work is being placed by British railway companies, 
but the orders are disappointingly small, though fairly regular in 
coming forward. There is satisfactory business being done in 
colliery specialities, with every likelihood of increased requirements 
as several of the large new undertakings recently prosecuted get 
into full operation. 


Moulders’ Wages. 


The standard rate of wages for moulders in the Sheffield 
district is 40s. per week. A demand is now being made for an 
increase of 2s. on this amount. The subject is receiving the 
consideration of the Sheffield and District Engineering Trades 
Employers’ Association. The number of moulders in the city and 
district is about twelve hundred, but should the matter not be 
amicably arranged, a much greater number of other workers will 
be affected. Further meetings are to be held, and it is hoped 
that extreme measures will be averted. A decision will in all pro- 
bability be made within a very few days. 


Cutlery, Silver, and Plated Goods. 


There is considerably more doing in cutlery, the classes 
of goods most in demand being those required for Christmas 
and New Year trade. Manufacturers expect to be busier at the 
beginning of the last quarter on season orders. Cutters of ivory, 
celluloid, xylonite, aad other handling materials, have been pretty 
brisk during the larger part of September, and they will be 
increasingly active as October advances. A serious drawback is 
the scarcity of ivory, and it is expected that the next sales will 
send prices of the kinds required in the Sheffield trades to a 
still higher figure. The War-office contracts are a leading 
feature in the business now under consideration, the quantities 
required in table knives, table forks, and clasp knives being 
very large, the work to extend over three years, and goods to 
be ordered as the authorities deem desirable. In silver and 
plated goods there is also more activity reported, as is usual at 
this season. Work of an exceptional type for presentation pur- 
poses has been prominent-of late. The principal productions in 
this department have been for H.M.S. Natal. Two beautiful 
trophies have just been completed in Sheffield for this vessel. A 
handsome silver service has been manufactured by Messrs. James 
Dixon and Sons, Cornish-place, to be presented to the ship ty the 
people of Natal. Close upon 1000 oz. of silver have been used in 
the manufacture of the service. Messrs. Round and Son, Limited, 
Tudor Works, Sheffield, have also produced a fine silver trophy 
for the Natal—a vase standing 4ft high, of elaborate design, and 
Ce ening upwards of 300 oz. troy. It is likewise a gift from the 
olony. 


The Cutlers' Company. 
The installation of the new Master Cutler, Mr. William 


with the accustomed quaint ceremonial on the 4th inst. The 
members of the Company assembled in the forenoon at their hall in 
Church-street, and marched in procession to the Court-house, 
where, after Mr. Osborn had taken the usual oaths of allegiance 
and made formal declarations, the retiring Master Cutler, Mr. 
Sydney Jessop Robinson, invested the new Master with the insignia 
of the office. The Cutlers’ Feast is fixed for Thursday, 18th 
October, when the principal guests will be the Right Hon. Lord 
Tweedmouth, First Lord of the Admiralty, and his Excellency the 
Japanese Ambassador. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Outlook. 


TRADE is somewhat quieter this week than it has been for 
Some weeks past—that is, as far as the distribution of fresh orders 
1s concerned—but that is due mainly to the influence of the strike 
on the Clyde, added to which, however, is the threatened difficulty 
with the engineers in our own district. Some fear that the Clyde 
trouble may he extended to the North-East Coast by the Scotch 
shipbuilders asking the employers here to make common cause with 


own. ‘The situation is somewhat critical and uncertain, and that 
makes other traders hesitate about committing themselves ahead, 
though it is generally believed that the dispute in the Clyde dis- 
trict will not spread to other parts of the country. The men’s 
union, which has its headquarters at Newcastle, is much more 
likely than the masters’ to call fer the assistance of this district. 
What has most importance for the North-East Coast at present is 
the movement by the engineers for advances of wages. Some of the 
leading employers are very determined not to concede the 
advances, as they hold that, while work is more plentiful, they 
have not only not succeeded in securing better prices, but have to 
contend with increased cost of production. Trade as a whole in 
this district has been less detrimentally affected than was expected 
by the disturbed state of the branches of the labour market named, 
and it has failed to bring about the downward tendency in prices 
which might have been expected. 


Cleveland Pig Iron. 

As far as the Cleveland pig iron market is concerned the 
influence of the labour troubles has been counteracted by other 
and favourable circumstances, more particularly favourable reports 
from Germany and the United States. German consumers are 
again buying freely, and very large deliveries to them are looked 
for this month. They have bought a good deal of Cleveland and 
hematite pig iron already for delivery over the first half of next 
year. Itis furthermore reported that an order for 7000 tons of 
Cleveland pig iron has been given on American account during the 
past few days, but the iron does not appear to have heen bought 
direct from the makers, and probably has been taken by some of 
the London houses doing business with the United States, who may 
—— buy warrants to carry out their contract. This they 
can well do if only ordinary G.M.B. iron is specified. The case 
would be different if any particular brands were required. It is 
a considerable time since any ordinary Cleveland pig iron was 
bought on American account, and the 8000 tons sent last month 
to the United States and Canada from the Tees was nearly all 
hematite and spiegel. 


Cleveland Iron Prices. 

The warrant market this week has been much steadier 
than might have been expected ; indeed, prices have changed but 
little for more than a month, and the business in warrants has 
been left much in the hands of speculators, mostly about 54s. 6d. 
cash. Makers having plenty of contracts booked for autumn exe- 
cution are rather independent, and have realised more than the 

rice of warrants. They have, indeed, very little iron available 
or sale for early delivery, though of late the pri duction of No. 3 
Cleveland iron has been the largest on record, and never have the 
furnaces turned out so large a proportion of that quality ; indeed, 
the supply of the lower qualities is scarce in consequence. Makers 
are not prepared to sell No. 3 either for prompt or forward f.o.b. 
delivery at less than 55s. per ton, which is the figure that ruled 
nearly the whole of last month. Some of the merchants have sold 
this week for prompt delivery at 54s. 9d. per ton, but they would 
not accept less than 55s. for forward. No. 1 is at 56s. 6d., No. 4 
foundry at 54s., and No. 4 forge at 53s., while for lower qualities 
than these no quotations are named, because it is almost impossible 
to procure them. 


Hematite Pig Iron. 

Producers continue to advance prices, not so much because 
there is an improvement in the demand as because the cost of pro- 
duction is rising, more particularly on account of the rather rapid 
increase in the quotations for ore, and yet the merchants say they 
can make nothing out of the business, an assertion which there is 
reason to believe is not wide of the mark, for the Spanish mine- 
owners have put up the f.o.b. price of Rubio ore to 16s. 6d. per 
ton, and the rate of freight has this week risen to 5s. 44d. Bilbao 
to Tees. Yet there are sellers of Rubio ore at 21s. 6d. per ton 
c.i.f. Tees. Such a high price for Rubio is leading consumers to 
look for ore from other quarters than th: north of Spain. 
Middlesbrough makers in the last quarter imported 535,355 tons 
of foreign iron ore, making 1,422,477 tons in the first nine months of 
this year, and the bulk of this was from the north of Spain. 
The price of mixed numbers of East Coast hematite pig iron is 
now 69s, 6d. per ton, and No, 4 forge is at 65s, 


Pig Iron Stocks. 

Connal’s reported that at September 30th they held 
598,955 tons of Cleveland pig iron, the decrease during the month 
being 13,668 tons, against 10,778 tons decrease in August. Since 
the stock began to decline early in March the decrease has been 
151,140 tons, or 20 per cent. All but 20,854 tons of the stock 
is No. 3 quality. No hematite is now held. 


Pig Iron Exports. 

The shipments of pig iron from the Cleveland district in 
September amounted to 125,394 tons, the largest export of any 
September with the exception of that of 1896, when 133,442 tons 
were despatched, and they are 21 per cent. above the average 
for September over the last ten years, that average being 103,453 
tons. As compared with the corresponding month last year there 
was an improvement of 29 per cent., and with September, 1904, 
the improvement was 50 per cent. They would have been larger 
still if deliveries to Germany had not been checked in the early 
part of the month by the condition of the waterways there, but, 
nevertheless, they reached 38,599 tons to Germany, against 13,346 
tons last year. France and Belgium took much Gon quantities 
than in past years. In the first nine months of this year Cleveland 
ironmasters have exported 1,096,004 tons—the largest quantity on 
record, and it compares with 735,890 tons in the corresponding 
period of last year, the improvement being about 50 per cent. It 
is an average of 121,700 tons this year, against 81,700 tons last 
year. Germany has had 342,571 tons of pig iron from Cleveland 
this year, against 115,417 tons last year; Belgium, 41,690 tons, 
against 14,959 tons; France, 50,904 tons, against 20,649 tons ; 
Norway and Sweden, 56,742 tons, against 41,355 tons ; and Italy, 
74,585 tons, against 54,350 tons, The increased business with the 
Continent has been remarkable this year. It may be remarked 
that three-fifths of ali the pig iron that is exported from this 
country is despatched from Middlesbrough. 


Finished Iron Prices and Wages. 

It has been officially notified that the average price 
realised by North of England manufacturers for the finished iron 
delivered by them during July-August was £6 12s. 7-92d. per ton 
—a higher price than has been reported since the middle of 1901 
—and it entitles the puddlers to an advance of 3d. per ton in the 
rate for puddling from October Ist, making 9d. advance this year, 
and the 8s. 9d. per ton now paid is the highest that has been given 
for over five years. Other wages at the mills and forges have been 
raised 24 per cent., making 74 per cent. this year. The realised 
rate was 2s. 3d. per ton more than in May-June, 9s. 1d. more than 
at the beginning of the year, and 16s. 3d. more than at the close 
of 1904, when prices and wages were at their lowest for recent 
years. 


Manufactured Iron and Steel. 

Generally the situation is improving, more especially in 
the plate and angle trade _It was reported that the plate makers 
of the North-East Coast had held a meeting and decided to advance 
prices 5s. per ton, making the quotation for steel ship plates 
£7 5s. less Sy per cent.; but that is not yet the case, though every- 
one expects that an advance will be made, for a good deal of work 
has lately been booked both on home and foreign account. 


Shipbuilding. 


there are already too many regular cargo steamers built, and this 
it is which keeps the freights so unsatisfactory. Shipowners in 
many cases would be glad if the delivery of new vessels to them 
were delayed, for the present depression in freights is certainly 
due to overbuilding. The stoppage on the Clyde is, therefore, 
not looked upon with disfavour by the shipowners, as it will help 
them to secure more remunerative freights; indeed, there is 
actually a movement upwards in that respect, but a stoppage at 
the shipyards is not good for the producers of iron and steel, 


Engineering Wages. 

For some time a movement has been in progress for an 
increase in the wages of engineers on the North-East t. The 
Amalgamated Society of Engineers, the Steam Engine Makers’, 
and the United Machine Workers’ Society are jointly making a 
claim for 2s. per week advance on time, and 5 per cent. on piece- 
work rates. The employers, however, have refused the applica- 
tion. The men point out that generally the wages are the same 
to-day as they were at the end of the great lock-out in 1898, and 
they feel themselves strong enough to fight for something better. 
At their meetings held this week they have decided that in the 
event of the advance not being granted within the next fourteen 
days a week’s notice shall be given to cease work, and all overtime 
is to be stopped at once, with the exception of that upon shop 
plant and shop repairs. ‘Ihe Employers’ Federation has arranged 
a further meeting next week with the executive of the men, at 
Newcastle, and there is hope that an amicable arrangement may be 
arrived at. The boilermakers have not yet come to a decision as 
to whether they will apply for an advance. 


Coal and Coke. 

Trade is very active, and the general outlook is altogether 
satisfactory. Full work is reported at the collieries ; indeed, 
Durham and Northumberland are better off in this respect then 
almost any other district in Great Britain. The coalowners expect 
that this condition of affairs will continue throughout the autumn 
and winter, and thus the tone of the market is cheerful. Most 
prices have improved. Thus best steam coal is up to 10s. 6d. 
prompt, and 10s. 9d. forward; small steam, 6s. 9d.; best gas, 
lls. 3d. ; best coking coal, 10s. 6d. ; and unscreened bunkers, 
10s. 44d. The demand from the Continent, and especially from 
Germany, is very good, not only for coal but also for coke, and 
medium coke is strong at 18s. 6d. per ton delivered at the 
Middlesbrough furnaces. The active export demand for coal has 
admitted of a rise in freights, which is satisfactory for the ship- 
owners, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THE outlook in business is less satisfactory than for a 
considerable time past, owing chiefly to the strike of workmen in 
the marine engineering department on the Clyde. The leaders 
in the movement are the boilermakers, who have stopped work 
in consequence of being refused an advance of wages. Previous 
to the claim for an increase being made, a ballot of the men 
took place, when a large majority voted in favour of the advance, 
and it is upon that vote that the strike has proceeded, 
the question of strike or no strike having never been 
put as a clear issue to the men. The employers declined to 
submit the matter to arbitration, but offered to reconsider the 
application for an advance in December. Their refusal to concede 
an advance now is based on the fact that very little fresh work is 
being placed in the shipbuilding trade. Thé strike of boilermakers 
has thrown a number of other workmen idle, and it is stated that 
the members who have struck and been discharged amount 
together to about 10,000 men. It is feared that other departments 
of trade will be seriously affected, and the outlook at the moment 
is somewhat depressing. ” 


The Warrant Market. 

There h«s been considerably less business doing in the pig 
iron warrant market. Speculation appears to have been checked 
by dearer money, so that the turnover in warrants has been 
much reduced. Business has been done in Cleveland warrants at 
54s. 7d. to 54s. 6d. cash, and 54s. 10d. to 54s. 1ld. one month. 
Scotch warrants are quoted nominally 59s. 6d. per ton. 


Hematite and Foundry Iron. 

There has been a moderate business in hematite pig 
iron, Cumberland warrauts having being done at 67s. 74d. cash, 
68s. 3d. one month, and 68s. 14d. for delivery in twenty-one days. 
But for the high cost of ore it is considered that the prices of 
hematite would be lower. Scotch hematite is quoted 71s. per ton 
for delivery at the West of Scotland steel works. Standard 
foundry iron is quoted 54s. per ton. 


The Foreign Demand. 

The advices both from America and Germany are still of 
a favourable nature. Inquiries continue to be made for raw iron, 
and considerable sales are understood to have taken place. In 
some cases reports of sales are indefinite, owing to the want of 
information as to the amount and destination of the iron. Upwards 
of 1000 tons of Scotch hematite are reported to have been sold on 
Change in Glasgow this week for shipment to the United States. 
The fact that foreigners are asking for partial supplies instead of 
competing with us in our markets has, however, a good effect. 
Makers of pig iron are well supplied with orders, and there is a 
large and steady output of iron. 


Prices of Scotch Pig Iron. 

The prices of Scotch makers’ pig iron are steady. 
G.M.B., No. 1, is quoted at Glasgow 62s.; No. 3, 60s. ; Monk- 
land, No. 1, 62s. 6d.; No. 3, 60s. 6d.; Carnbroe, No. 1, 65s.; 
No. 3, 62s.; Clyde, No. 1, 67s.; No. 3, 62s.; Calder, No. 1, 
67s.; No. 3, 62s. 6d.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 
62s. 6d.; Langloan, No. 1, 69s.; No. 3, 65s.; Summerlee, 
No. 1, 70s. 6d.; No 3, 65s. 6d.; Coltness, No. 1, 77s.; No. 3, 
64s.; Glengarnock, at Ardrossan, No. 1, 68s.; No. 3, 63s.; 
Eglinton, at Ardrossan or Troon, No. 1, 63s.; No. 3, 60s. 6d.; 
Dalmellington, at Ayr, No.1, 65s.; No. 3, 60s.; Shotts, at Leith, 
No. 1, 67s.; No. 3, 62s. 6d.; Carron, at Grangemouth, No. 1, 
68s. 6d.; No. 3, 63s. 6d. per ton. 





Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7097 tons, compared with 3668 in the corre- 
sponding week of last year. There was despatched to Canada 
1135 tons, Australia 612, India 454, Holland 340, Germany 319, 
Italy 300, United States 100, France 56, South America and Bel- 
gium 10 each, Spain and Portugal 65, other countries 742, the 
coastwise shipments being 2905, compared with 1479 tons in the 
same week of 1905. There is a total increase in these shipments 
for the year to date of 12,000 tons. The arrivals of Cleveland pig 
iron at Grangemouth during the past week reached [2,583 tons, 
compared with 8802 tons in the corresponding week, showing an 
increase of 3781 tons. The aggregate imports for the year to date 
amount to 387,276 tons, being 28,663 tons more than in the same 
period of last year. 


Finished Iron and Steel. 

There is not much change to note in these departments of 
trade. It is thought that business cannot fail to be affected to 
some extent by the strike in the shipbuilding industry. The 
delivery of material is likely to be delayed, and specitications may 








them by locking ont their men. It does not follow that they will 
do so, because the North-East Coast firms have a federation of their 





The shipbuilding industry is showing improvement, but 
the orders are for the better classes of vessels. Without question 





possibly in some cases be withheld beyond the time in which they 
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were expected. On the other hand, there are reports curreat that 
inquiries have been received from Germany for both steel ship 
plates and steel sheets ; and inquiries have also come from other 
directions of such a nature as to give the impression that business 
is almost certain to result. Makers of finished iron have good 
employment, some firms, indeed, being quite busy. The price of 
nails has been advanced 10s. per ton, the increase to come into 
effect at once. The accountant to the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board reports tbat he has 
examined the employers’ books for July and August last and finds 
that the average net price realised at the works was £6 8s. 6-8d. 
per ton. Under the sliding scale this rate wiil give the workmen 
an advance of 25 per cent. in their wages. 


Shipbuilding and Marine Engineering. 

During September 39 vessels were launched from the 
Scotiish shipbuilding yards with a tonnage of 49,840, against 
49,256 in the same month last year. The aggregate output of the 
last nine months is 499,612 tons, compared with 393,282 tons in the 
corresponding period of last year. The Clyde share of the month’s 
output is 46,366 tons, and of the nine months’ production 462,277 
tons. While these figures are highly satisfactory as regards 
output, it has to be noted with some concern that exceptionally 
few new orders have been received by the shipbuilders during the 
mouth, and the work on hand is, therefore, greatly diminished, 
compared with what it was a month or two ago. 


The Coal Trade. 

The shipping trade in coals has been exceptionally heavy, 
notwithstanding that there have been trade holidays in one or two 
districts. The clearances at the various ports in the t week 
have amounted to 307,742 tons, being 25,425 tons more than in the 
preceding week, and an increase of no less than 61,816 tons over 
the shipments in the corresponding week of last year. Prices of 
coal are steady. There is more doing in household qualities, but 
the industrial demand is suffering through the strike on the Clyde. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Bute Docks. 

THE leading subject of discussion in Carditf—shipping, rail- 
way, and trading circles—this week has been an intimation, conveyed 
ly Sir W. T. Lewis to the Mayor of Cardiff, that the Marquis of 
Bute was disposed to offer the Corporation as first option his 
persona; interest in the Bute Docks. Opinions are varied both as 
to cause and as to the wisdom of acceptance. Some take it as a 
parallel case to that of Lord Wimborne’s relinquishment of the 
control of Dowlais Works, and argue that the relief from the great 
und increasing burden would be welcomed ; others, avoiding the 
«question of cause, think that this is an opportunity for the Cor- 
poration to aid in establishing Cardiff on the broad lines of 
Liverpool and Manchester ; and a few point to the unusual rumour 
of amalgamation of railways as indicating the possibility, not only 
of uniting them, but of forming a harbour trust in connection. 
All admit that the undertaking would be a great one. The new 
dock is expected to cost three millions sterling before completion. 
Since the offer was made the trend of opinion seems to be that the 
Corporation cannot well accept it, heing already greatly burdened, 
but that one of the leading railways might, and that the specula- 
tion would be remunerative and of public benefit. Competent 
authorities have no hesitation in regarding the full development of 
the docks as essential to the interest of port and city. As for the 
doubts hazarded by other ports that the coalfield has seen its best 
day, that cannot be entertained with the New Rhondda only just 
beginning and large areas of virgin ground, with the lower 
measures in many quarters virtually intact. Latest opinions: On 
‘Change, mid-week, the opinion was practically unanimous that the 
docks should not be municipalised. Various rumours are in the 
air as to intending purchasers, but these can, at any rate for the 
moment, be taken cum grano salis. 


The Coal Tax. 

The Customs authorities have decided, I learn, that no 
duty will be charged on coal shipped this month, provided that 
the vessel does not leave the limits of the port where the coal is 
shipped until midnight of the 3lst October. This will probably 
mean that a considerable number of steamers will be detained in 
port and in the roads during the last few days of the month. 


State of the Coal Trade and Latest Quotations. 

Tonnage arrivals over the week at Cardiff were very poor, 
and as a consequence the coal market has been quiet. It is 
known that a considerable amount of tonnage has been delayed, 
however, and when this arrives things should brighten up. One of 
the busiest days for some time was Saturday, when about 73,000 
tons were shipped to foreign destinations. Latest prices of 
coals remain steady, and buyers report difficulty in arrang- 
ing items for fairly prompt loading. Closing figures :— 
Best large steam, 15s. to 15s. 3d.; seconds, 14s. 3d. to 14s. 6d.; 
ordinary large steam, 13s. 6d. to 14s.; drys, ordinary. 13s. to 
13s. 3d.; best Monmouthshire, 13s. 6d. to 13s. 9d. Western 
Valleys, 12s. 9d. to 13s. 3d.; Eastern Valleys, 11s. 3d. to 11s. 9d.; 
best house coal, 15s. 3d. to 15s. 6d.; seconds, 14s. to 14s. 6d. 
No. 3 Rhondda, 15s. to 15s. 3d.; through, 12s. 6d. to 13s.; smalls, 
10s. 9d. tolls. No. 2 Rhondda, 11s. 3d. to 11s. 6d.; through, 9s. 
to 9s. 6d.; smalis, 7s. 6d. to 7s. 9d.; best washed nuts, 12s. 3d. to 
12s, 6d.; seconds, 11s. 6d. to 12s.; peas, 11s. to 11s. 3d.; seconds, 
10s. 6d. to 10s. 9d.; best small steam, 9s. to 9s 6d. ; seconds, 
7s. 9d. to 8s. 3d.; inferiors, including drys, 6s. to 7s. 3d. It was 
notified on Change that the quotations were all f.o.b. Cardiff, 
except Monmouthshire which is f.o.b, Newport—Cardiff 3d. extra. 
Patent fuel in good demand, I6s. to 16s. 3d. Coke, 16s. to 24s., 
according to brand. Price of pitwood, weak ; a large quantity has 
been sold at 18s., which represents market price on day of my 
despatch. Rumours are afloat that local merchants intend to 
combine with a view to maintain prices here, and also in order to 
buy cheaply. In the past it is stated that the foreigner has been 
getting the best of the bargain by playing off one merchant against 
the other. 


Non-Unionism and Threatened Strike. 

Notices for about 28,000 miners were handed in on 
Monday in the Rhondda and Pontypridd districts, on account of 
non-union difficulty. On ’Change it is considered that there will 
not be any trouble; there may be a slight stoppage in certain 
quarters, but nothing of much account. 


Swansea Trade. 

Port returns show an increase of 13,000 tons over corre- 
sponding week. Marked activity continues in coal and patent fuel. 
Last week 75,592 tons of coal were shipped, and 9620 tons patent 
fuel. France has been a large buyer of coal, 45,382 tons. Ger- 
many, Holland, Belgium, Italy, and Spain also figuring well. 
(Anthracite continues firm, with good inquiry. All kinds in 
deinand, excepting rubbly culm. which has shown a slight falling 
off. Latest coal prices: Best steam, 15s. 3d. to 15s. 9d.; No. 3 
Rhondda, 15s. to 15s, 6d.; best anthracite, 19s. to 20s.; seconds, 
17s. 6d. to 18s.; red vein, 10s. to 10s. 6d.; big vein, 14s. 9d. to 
15s. 3d.; cobbles, 17s. to 18s. 6d.; nuts, 21s. to 22s.; peas, 12s. 6d. 
to 13s.; rubbly culm, 5s, 9d. to 6s.; duff, 4s, 94. to 5s, 3d.; patent 
fuel, 13s. 6d. to J4s. 


Cammell, Laird and Co. and Swansea. 


: Whilst my statement of last week of the intention to form 
an important branch is still without official confirmation, it was the 





current report in the Swansea district this week that the selection 
of the site—the Crumlyn Burrows—was definitely concluded. 


Iron and Steel Trades. 

Briskness continues the leading feature in all districts, 
and I learn that orders for tin bar have been placed in such 
strength that regular work is ensured for the next twelve months. 
A local authority states that some of these orders would have gone 
to America or Germany, but that the ironmasters of both countries 
are already heavily booked. Greater activity has un to be 
shown in the leading works in iron ore importation. Guest and 
Co. received three cargoes in one day from Bilbao, and both Ebbw 
Vale and Blaenavon have imported largely, the former receiving 
6000 tons on Tuesday chiefly from Bilbao, One cargo from 
Uruguay came in this week. The principal shippings have been 
from Cardiff, 800 tons rails going to Kurachee. th at Llanelly 
and in the Swansea Valley the make of steel has been well main- 
tained. At Swansea this week it was decided to maintain Siemens 
and Bessemer bar prices at £5 2s. 6d. Latest quotations 
on ’Change are:—NSiemens, £5 2s. 6d. to £5 5s.; Bessemer, £5 3s. 6d. 
Pig iron: Bessemer mixed numbers, 67s. 9d.; Middlesbrough, 
54s. 7d.; Scotch, 59s. 9d.; Welsh hematite, 73s. 6d. Iron ore, 
Cardiff and Newport: Rubio, 19s. 6d. to 20s.; Almeria, 19s. 6d. to 
19s. 9d. Other quotations, Swansea Metal Exchange: Block tin, 
£194 10s.; lead, £19; copper, £93 12s. 6d.; silver, 31}4d. per oz.; 
spelter, £27 15s, Copper and spelter works continue very busy. 


The Tin-plate Trade. 

A very satisfactory statement of the condition of business 
was made on ‘Change this week. It was to the effect that most 
makers were well supplied with orders for months ahead, and the 
chief difficulty was in obtaining supplies of steel for forward 
delivery except at a substantial advance in price. This points toa 
further advance. Makers’ quotations this week are: C. 20 x 14 
Bessemer cokes, 14s. to 14s. 3d.; 18? x 14, to 14s. 6d.; Siemens 
primes, l4s.; C.A. roofing sheets, £9 5s. to £9 12s. 6d.; big sheets, 
£9 12s. 6d.; finished black plates, £9 12s. 6d. Shipments last 
week, 60,935 ; receipts from works, 76,297 ; present stocks, 180,644 
boxes. Another mill has been started at Morriston. Llanelly very 
busy. Large bookings for San Francisco, 


The Railway Men’s Congress. 

An interesting gathering of railway authorities, the 
A.S.R.S., has been held in Cardiff this week, the secretary, Mr. 
Bell, opening with a long series of statistics. Referring to 
the claim of railway men for a reduction in the hours of labour, he 
said that if it were the wish of railway men generally, and they 
organised to tbat end, he would favour the eight hours per day 
labour arrangement, and further support the conceding the rest of 
the twenty-four hours to the men. One railway man out of every 
ten is stated to belong to the A.S.R.S_— The leading objects aimed 
at are understo d to be an all round increase of pay, and extra 
payment for night work, together with reduction oP dn to eight 
hours daily. Adverse critics have been contending during the 
Cardiff meetings that these concessions would imply a cost of 
£7,500,000, or, rough y stated, a sixth of the income of the railways 
of the country. One of the most remarkable statements made 
during the Congress was that of the 40,000 registered drivers and 
stokers of locomotives a very large percentage became mentally 
deranged. and this condition of things arose more from the long 
hours of labour than from the nerve trying nature of the work. In 
the course of the proceedings Mr. J. R. Bell, of Newcastle, was 
elected president of the Association for the year 1907. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 

All the principal trades are well occupied ; the number of 
orders received, both in the pig iron department and in the 
tinished iron industry, is large, and the outlook generally is 
decidedly favourable. With regard to prices, an upward tendency 
has been felt in all branches. The Steel Convention has recently 
stated the activity at the works to be exceptionally strong, and 
four to six months have, in a number of instances, been asked for 
delivery. One steel works in Rheinland-Westphalia has, during 
the last four weeks, booked orders for 90,000 t., of which 25,000 t. 
are bars ; existing orders at the said works amount to 260,000 t. 
at present, which is equal to a seven months’ production. In bars 
a lively and satisfactory trade is done at M. 143 to M. 144 p.t.; 
the terms of delivery are twelve to fourteen weeks now, or even 
more if consumers do not care to pay the above-named price. 
Girders have been just a trifle less animated than before, but busi- 
ness in the plate and sheet department is as strong as ever. The 
wire mills have been actively engaged, and the pipe mills can also 
be said to be in very good employment. Deliveries in railway 
material during the first eight months of present year have been 
214,342 t., or 20-62 per cent. more than in the corresponding 
period of last year, and in sectional iron 207,349 t., or 18-47 per 
cent. more than in the same period of last year. 


The Siegerland Iron Trade. 

The recent advances in quotations in some branches of the 
iron industry have induced consumers to buy even more Jargely 
than before, because they all wish to be well provided before winter. 
From the pig iron market very good accounts are given, and in the 
finished iron trade demand remains strong, prices all tending 
upwards. Quotations for galvanised plates have been raised 
M. 1 p.t., and the business in this department has been excep- 
tionally lively, consumers preferring to have large stocks now 
rather than pay higher prices later on. Iron ore is in excellent 
request at firm quotations. 


The Silesian Iron Market. 

Activity remains brisk, and the general tone in the raw 
and finished iron industry has been rather improving than other- 
wise. Orders come in very freely in all departments, and the next 
few months will be quite as busy a time as in the early part of 
autumn, for there is hardly any decrease noticeable in the demand 
for iron and steel, even building material meeting with very good 
request, 


The German Coal Trade. 

In the coal industry demand continues extensive; the 
inquiry for house fuel increases, but the scarcity in all sorts of 
coal is felt more and more keenly. The brisk activity in the iron 
and allied trades, and the consequent increasing demand for coal 
and coke, are the causes of much discussion and uneasiness among 
coalowners. In Silesia the Coal Convention raised the prices for 
engine fuel M.5 per 10 tons, from the lst of October, but this 
advance in price has not in any way checked demand ; on the 
contrary, consumers appear to have realised now that an exceed- 
ingly strong and perhaps rising tone will prevail in the coal trade 
during the winter, and so they are coming forward more freely than 
ever with their orders. Coke is in brilliant request both in Silesia 
and in Rheinland- Westphalia. 


Iron and Steel in Austria-Hungary. 

The position of the Austro-Hungarian iron market is an 
exceptionally good one for this time of the year; there has not 
been the usual slackening off in demand for some articles in early 
autumn, and even now girders and sectional iron, as well as bars, 
are briskly called for as in the beginning of the building period. 
Tae advances in quotations for plates are willingly paid. Tho 
Austro-Hungarian Wire Nail Convention contemplates a rise in 
the prices for wire nails ; for nearly a year quotations for wire and 





wire nails have remained unaltered, 24 crowns being quoted for 
wire, and 26 crowns for wire nails, and now an advance of | and 
2 crowns Bo is intended. Coal is in active request, both for 
engine and for house fire purposes, consumption for the last-named 
sort having shown a marked increase of late. Supplies, however 
are scanty, comparatively speaking. Coal for coke making is 
specially scarce. 
The French Iron Industry. 

Prices are firma, and the amount of orders secured is satis. 
factory. The majority of the shops is very briskly occupied 
more especially the wagon and motor building shops. Merchant 
bars No, 2 remain on 210f. a There is prospect of a health 
trade being done in all sorts of manufactured iron all through the 
last quarter of the year. The coal trade in the north of France is 
very animated, and prices have gained in firmness ; dealers and 
consumers come forward very freely with orders, to be well pro- 
vided for winter. In the other coal-producing districts of France a 
steady and satisfactory demand is experienced. 


Favourable Aspect in the Beigian Iron Trade. 


The upward movement in the prices for finished iron has 
acted as a stimulant on other trades, it appears, for there is more 
life stirring now in many branches ; bars have been raised M, 5 pt. 
and current quotations areas under :— : 

Export price, 
f.o.b. Antwerp. 
Bars No, 2 ae “ta ee es 
Bars No. 3 147 -50f. p.t. 160f. p.t. 
Steel bars .. 152-25f. p.t. 160f. p.t. 
Rails meet with active request, and the position of the railway and 
construction shops is exceedingly good. Plates show increasing 
firmness, and realise the following prices :— 
Export. 
160f. p.t. 


Inland price, 
free place of consumption, 
157-508. p.t. 


Inland. 
Iron plates, No. 2, and plates in basic .. 170f. p.t. 

Mees, He8.. 5. cs ce cs ce fee SS 175f. p.t. 

Siemens-Martin plates .. .. .. .. 170f. p.t. 180f. p.t. 
Regarding the Belgian coal trade, nothing of interest can be added 
to what was previously reported ; prices are very firm, but have 
not met with an advance, as was expected, and consumption in both 
engine and house coal is extensive. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. Henry F. JOEL informs us that he has changed his address 
from 31, Wilson-street, E.C., to 110, Strand, W.C., where he will 
practise as a consulting electrical engineer. 

WE are asked to state that Mr. A. T. Mirza, of 27, Medows- 
street, Fort Bombay, designer of the Mirza automatic sluice gate 
described in onr last issue, has opened an office at 48, Dover-street, 
Piccadilly, W. 

THE Kennicot Water Softener Company informs us that in a 
few days it will remove its offices from 29, Great St. Helens, tothe 
second floor of 19, Great St. Helens, where more room is available, 
‘*Watertanks, London,” is the telegraphic address of the company, 
and 2144 London Wall its telephone number. 

Mr. MAURICE GRAHAM, who has now completely recovered from 
a serious illness, will again attend to the management of the busi- 
ness of Grabam, Morton and Co., who, we are informed, have 
purchased from the liquidators of Graham, Morton, Limited, the 
whole of the drawings, designs, copyrights, patent rights, wood 
patterns, and models, and a large quantity of tools and machinery, 
for the manufacture of elevating and conveying machinery. 

THE Deutsche Automobil-Constructions-Gesellschaft, m.b.H, 29, 
Fasenan Strasse, Berlin, W., has been formed by some capitalists 
of Berlin, who have engaged as chief designer Mr. Vollmuar, late 
chief engineer of the Neue Automobil-Gesellschaft, Berlin, the 
company closely connected with the Allegemeine Electricitaets- 
Gesellschaft, and who has made nearly all the motor omnibuses 
and motor cabs running in the streets of Berlin. The company 
intends to construct motor omnibuses, motor cabs, delivery vans, 
lorries and automobiles of any type. 

A SETTLEMENT has just been arrived at of the appeals of Messrs. 
Swan Hunter, and Wigham Richardson, Limited, and the 
Wallsend Slipway and Engineering Company, Limited, against the 
assessments of their shipbuilding yards situated at Wallsend-on- 
Tyne. In the former case the assessment had been reduced from 
£9250 rateable value to £7500 rateable value, and in the latter 
from £9500 rateable value to £8250 rateable value. The companies 
were represented before the Assessment Committee by Mr. G. 
Humphreys - Davies, surveyor and valuer—instructed by the 
Machinery Users’ Association, Incorporated. 








Tuer Tourist TRorHY RaceE.—Out of twenty-nine motor cars 
which started for the above race, held by the Automobile Club in 
the Isle of Man on Thursday, September 27th, only nine cars 
succeeded in completing the course. These were :—First, 20 h.p. 
Rolls-Royce ; second, 22 h.p. Berliet; third, 15 h.p. Darracq ; 
fourth, 20 h.p. Clément ; fifth, 16 h.p. Beeston-Humber ; sixth, 
20 h.p. Coventry-Humber ; seventh, 18 h.p. new Arrol-Johnston ; 
eighth, 18 h.p. Siddeley ; and ninth, 17 h.p. Scout. The race was 
completed without serious accident, most of the competitors 
retiring owing to their supply of petrol having-run out. The 
speed of the winning car over the entire distance of 161 miles 
averaged 39-29 miles per hour. The allowance of petrol was at the 
rate of one gallon for 25 miles. For last year’s race the allowance 
was equal to one gallon for 224 miles, and the speed of the winner 
averaged 36 miles an hour. A comparison of the two results, 
therefore, shows a marked improvement in the mechanical 
efficiency of this year’s cars. 

SHEFFIELD CORPORATION ELECTRICAL ExHiBiTion.—The Exhibi- 
tion, opened at the Corn Exchange, Sheffield, by the Lord Mayor 
on the 27th ult., has excited much interest in the city. Its princi- 
pal purpose is to put before the people of Sheffield the various 
developments of electricity as a source of light, heat, and power. 
Alderman Styring, the chairman of the Electric Light Committee, 
in presiding at the opening ceremony, stated that, eight years ago, 
when the undertaking was transferred to the Corporation, the 
annual business for all purposes amounted to 978,000 units ; to- 
day the sale exceeds 6,000,000 units per annum. If the Com- 
mittee could increase their income some £5000 or £6000 a year, 
they would be able to make a substantial reduction in the price 
charges for current ; but they did not see their way to reducing 
the price immediately, because it might produce an adverse 
balance for two or three years, and knowing how extremely 
nervous the citizens were when they saw an adverse balance on 
any of the Corporation trading concerns, - were naturally 
somewhat careful not to arouse these sensibilities. The Lord 
Mayor counselled a bolder policy, advising the Committee to get 
rid of the haunting fear of a deficit in the accounts. If they 
allowed the whole of the trade of Sheffield to start providing their 
own electricity for power, it would be very much harder for the 
Department 10 get in afterwards,‘ however cheap their prices. 
Let them take care to produce electricity in the cheapest possible 
way, relentlessly scrapping out-of-date machinery, however 
recently acquired, if something better had come along. What 
the Electric Light Committee had to do was to run their 
undertaking for all it was worth, cheapen the cost of production 
to the lowest attainable figure, and supply current at a rate which 
would render it worth nobody's while to produce it for them- 
selves, 
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SRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D, ROOTS, M.I. Mech. Z. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. ; ae 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
One frst date given is the date of application ; the second date at the end of 
the abridgment 18 the date of the adver t of the spt of the a 


specitivieraon may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








TURBINES. 


7,304. : 
m THE BLADES OR VANES OF ELastTic FLUID TURBINES AND 


1o MsTHODS OF FORMING AND FASTENING THE SAME, George 
Westinghouse, Westinghouse Building, Pittsburg, Pennsylvania, 
S.A. 

his invention relates to elastic fluid turbines, and has for its 
object to provide improved methods of forming and fastening the 
blades or vanes employed in machines of this character. There 
are six figures. Fig. 6 shows a number of the blades fitted, and 
Fig 5 shows the method of securing the same in position. Sets of 
holes 1, preferably circular, as shown, are cut or drilled in a sub- 
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August 28th, 1905.—IMPROVEMENTS IN OR RELATING TO 


| In order to electrically connect these external combined equalising 
| and retaining bands to the commutator lugs or to symmetrical 
| points on the end windings, suitably shaped lengths of flat copper 
strip are provided, which are connected to these commutator 
segments or to those points on the end windings which require to 
be equalised. There are six figures. Fig. 1 is a sectional eleva- 


| tion showing a portion of an armature core, with one of the coils | 


or conductors connected to the commutator. Fig. 2 is a sectional 
plan of the same ; « is the armature core in which the conductors 
6b are wound in the usual manner, the projecting ends of the 
d is the commutator, the strips of which are provided with 
upwardly projecting lugs ¢e, to which the armature conductors /b 
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Fig.2 


are connected ; fg are the external wire rings which are wound 
around the projecting ends of the armature conductors and support 
then against the tendency that they have to fly outwards under 
centrifugal action when the armature is in motion, the rings being 
formed of several convolutions of wire or of strip. Wire made of 
phosphor bronze or other metal having high electrical conductivity 
is preferred, suitable lengths of micanite or other insulating 
material being arranged between the wires and the armature 
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Fig.6. | 


stantially radial direction in, but not through, that member 2 of | 
the turbine to which the blades or vanes are to be fixed or in a ring | 
or segment of a ring adapted to be secured to such member, and 
the blades or vanes are each provided with a correspondingly | 
shaped shank or stem 4. The shanks 4 of the blades are placed in | 
the holes 1 and secured therein by caulking. The blades or vanes | 
8, together with their shanks or stems 4, may be formed by pressing, 
stamping, casting, or drop forging. It is, however, a common 
practice to construct the blades or vanes of turbines of material 
drawn to conform to the shape of the blade or vane, and where 
material of this shape is utilised the shank is formed by cutting | 
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or notching both edges of the blade or vane at a suitable distance 
from its end and bending or pressing the edges of the notched 
portion of the blade to form a substantial cylindrical shank. In 
such cases the shank 4 will be hollow in cross section, and after 
having been dropped into the hole 1 in the member 2, prepared 
for its reception may be fixed therein by inserting a plug 5 into 
the aperture 6 in the shank, which plug may either be driven in 
so as to expand the shank and secure a tight fit within the hole, or 
it may be placed into position and expanded by being struck by 
a hammer.—September 5th, 1906. 


ELECTRICAL APPARATUS. 


24,877. November 30th, 1905.—IMpROVEMENTS IN DyNAMO 
ELecTRIc MAcuiNgEs, Arnold F, Hills, David Urquhart, and 
Alfred E. Honey, all of the Thames Ironworks Shipbuilding 

; and Engineering Company, Limited, Canning Town, Essex. 
This invention relates to dynamo electric machines of the multi- 
polar type, having drum-wound armatures, wherein two or more 
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pairs of contact brus!«s are arranged in conjunction with the | 
co'nmutator, and wherein conductors or equalising rings are | 
arranged for connecting certain of the commutator segments of | 
like polarity so as to obtain a uniform potential. In this invention 
the usual equalising rings are dispensed with, and in lieu thereof 
the external rings are made use of, which are usually fitted on the 
end winding of drum-wound armatures to support the projecting 
ends of the armature windings against their tendency to fly out 
wards under centrifugal action when the armature is in motion. 





| with hydraulic cranes, whereby the escape of water from the 
| crane cylinder is prevented in the event of the pressure in the 


| cylinder the balance of pressures will be reversed and the valve 


| In the bottom of the valve body 1, on the inside, is formed a more 
| or less cylindrical projection 4, which is made approximately coni- 


conductors for the purpose of insulating them from one another. 
In practice enough wire must be used to afford sufficient sectional 
area to carry the equalising current. In order to electrically 
connect these external combined equalising and retaining bands to 
the commutator lugs or to symmetrical points on the armature 
conductors, lengths of flat copper strip are used.—September 5th, 
1906. 


VALVES. 


20,114. October 5th, 1905. — IMPROVEMENTS IN AUTOMATIC 
VALVES FOR HypravLic Apparatus, John Fielding, Sher- 
borne House, Gloucester. 

This invention relates to an improved valve for use in connection 


supply main faliing below that necessary to support the load. 
The improved valve has a mitre seat, and when arranged vertically 
the lower face of the valve is exposed to the pressure of the water 
in the crane cylinder, the upper side of the seat being in a 
chamber communicating with the working valve. There is one 


N& 20.114 















































figure, a section. A is the valve body surmounted by a cylinder B ; 
C is the valve working through a packing, which may consist of a 
pair of cup leathers, as shown; D is the branch connected to the 
working valve; E leads to the crane cylinder, and the passage 
through the centre of the valve allows a free communication 
between the crane cylinder and the outer end of the cylinder B; 
F is a piston working in cylinder B, fitted with suitable packing ; 
G is a branch pipe which connects the annular space H with the 
pressure supply main. It will be seen that so long as the pressure 
in the space H is higher than that in the crane cylinder the valve 
will remain open, as shown, But should the pressure in the supply 
main fall to such an extent that the pressure of water acting upon 
the annular area of the piston becomes less than that in the crane 


will come down to its seat.—September 5th, 1906. 


7941. April 2nd, 1906.—IMPROVEMENTS IN STRAIGHTWAY VALVES, 
Peter Fraser, care of Rand Water Board, Oliphantsvlei Pump- 
ing Station, Transvaal, South Africa. 

This invention relates to stop valves, and in particular to that 
type known as straightway valves, applicable for steam, water, or 
other fluid. There are three figures. Fig. 1 represents the valve 
in vertical section ; 1 is the valve-box or body, which is made cylin- 
drical, and is constructed with inlet and outlet ports 2 3 respec- 
tively, diametrically opposite each other, as in straightway valves. 


cal at its upperend. The bottom of the valve-box, on the inside, 
is suitably curved, so that any sediment introduced into it will be 
prevented accumulating therein by being carried out through the 
outlet port 3 when the valve is opened. The projection 4, by pre- 
venting direct impact of the fluid in its passage through the valve, 
protects the valve face. The construction of the projection 4 at 
the bottom of the valve body 1 strengthens the valve body at this 
point, which, as is well known, is usually the weakest point in 
valves of this type. The valve consists of two hemi-cylinders 5 6, 


conductors lying upon, but being insulated from, the end plate ¢ ; | 


hemi-cylinders 5 6 are constructed with a cavity or curved recess 7 
in the under side, and at the centre of the cavity 7 with an inner 
conical or approximately conical recess 8. When the halves 5 6 of 
the vaive are fitted together inside the body, and are operated to 
close the valve, the conical upper end of the projection 4 enters the 
inner conical recess 8, and so forces the halves of the valve apart 
against the valveface. The halves 5 6 of the valve on the inside 
| are constructed with coincident cylindrical recesses, in which are 
| placed dowel pins and spiral springs, which serve for keeping the 
halves in correct relative position, and also tend to force them 
against the sides or walls of the valve body. The dowel pins are 
| p.aced at opposite sides of the valve centre. The hollow forma- 
| tion of the valve on the under side allows any foreign matter enter- 
ing the valve body with the fluid to pass beneath the valve and 
away from the valve face. The valve exerts a slight pressure 
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against the face in all parts of its travel, and the plough-shaped or 
sharp lower edge 12 of the valve removes any matter that may be 
deposited on the valve face as it is lowered to close the ports 2 3, 
which results in the lengthening of the life of the valve and face. 
By recessing the valve as described, the tendency is to keep the 
valve tight on its face, should there be any leakage on the inlet 
port side. The valve body 1 isconstructed with fitting strips 13 for 
the valve, and with guide keys 14 fitting dovetail slots in two of 
the fitting strips 13, and engaging vertical grooves 15 in the 
halves 5 6 of the valve. The guide keys 14 are placed opposite 
each other. These keys 14, which serve for guiding the valve as 
it is raised or lowered, also prevent the valve rotating inside the 
body 1. The spindle 16 for actuating the valve may be of any 
ordinary construction. It is shown with an annular projection 17, 
fitting a correspondingly-shaped recess 18 formed in the paralle 
inner faces of the halves 5 6 of the valve.— August 29th, 1906. 


ROAD MOTOR VEHICLES. 


24,406. November 25th, 1905.-MEANS FOR ATTACHING SOLID 
RUBBER TIRES TO VEHICLE WHEELS, Arthur von Liide, of 5a, 
Be. thovenstrasse. Krankfort-on-Main, Germany. 

This invention relates to the attachment of solid rubber tires of 
the kind in which a metal band is embedded in the base of the tire 
for the purpose of rendering the same inextensible, and the base of 
the tire is constituted by a pair of reversely-inclined conoidal 
surfaces. The attachment is effected by means of a wedging 
device in which one part of the periphery of the wheel rim has the 
form of a fixed wedge-like surface, whilst the other part has the 
form of a movable wedge-like surface which is forced from the 
direction of the side face of the wheel so as to engage under the 
correspondingly shaped base of the tire. There are three figures. 
Fig. 1 is a cross section of a wheel rim and tire, showing one form 
of the improved means of attachment ; ais the wheel rim on which 
is shrunk an iron tire } having a portion of its width wedge-shaped 
or conically thickened as atc, the remainder of the width beyond 
the smaller end of the cone being cylindrical as at d. Upon the 
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Fig. 1. 





part d is mounted a reversely wedge-shaped ring f, which is split 
so as to be capable of expanding and of being driven trans- 
versely of the wheel rim, as, for example, by the blows of a 
hammer. The ring f is secured in its operative position by 
means of a bolt g, which is tightened up by means of a nut & 
working on the screw-threaded end A of the bolt and bearing 
against one side of the wheel rim a, whilst a lateral projec- 
tion m, forming the head of the bolt, bears against the outer 
end of the wedge-shaped ring f. The projection m is provided 
with a re-curved finger x adapted to engage with the inner 
fave of a nose p formed on the wedge-shaped ring jf, this device 
serving to loosen or retract the ring f when blows are delivered 
upon the point of the bolt g. The bolts g are distributed 
around the circumference of the wheel at suitable intervals 
according to the size of the wheel. The tire g has embedded 
in it in the usual way a metal band r below which the base 
portion s of the tire is formed of hard rubber. The apex / of 
the doubly wedge-shaped base of the tire is, however, made of 
somewhat softer rubber so as to be capable of yielding in case 
it should fail to coincide exactly with the re-cntrant angle 
formed by the meeting of the two cones ¢ and f.—September 5th, 
24,712. November 29th, 1905,—CENTRIFUGALLY-CONTROLLED 
Friction CLutcH FoR Motor Cars, Ferdinand Pasquier, 40, 
Rue des Pincevins, Puteaux. Seine, France ; Jules Tissot, Chalet 
Francais, Vevey la Tour, Switzerland ; and Louis Bonatre, 11, 
Rue Lemaitre, Puteaux, Seine, France. 
This invention relates to a friction clutch, controlled automati- 
cally by a governor actuated by centrifugal force, and is applicable 
to motor cars. There is one figure, a part section. The clutch 
consists of a fly-wheel 1, a cone clutch 2 fixed to the fly-wheel 1, 
and provided with two brackets 3 supporting two governor arms 4 
pivoted by means of joint pins 6 to the brackets 3. Each governor 





one of which is shown as seen from the inside or plain face. The 


arm consists of a bell-crank lever, to the long arm of which the 
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governor ball 5 is attached, while the short arm is slotted and 
engages with a joint pin 7 passing through au eye at the periphery 
of a dise or arm 8 he disc surrounds the sliding bush 9, which is 
capable of longitudinal movement on the square shaft 14. The 
bush 9 is secured to the inner cone 10, and is separated from the 
dise or arm § by a washer or distance piece 17. 11 isa ball bearing 
to take the thrust of the disc or arms 8, the ball bearing being 
adjusted by lock nuts or their equivalent 12, 13. The shaft 14 is 
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bored at the left-hand end thereof to form a bearing for the shaft 
15. 16 are springs to normally draw the governor balls towards the 
shaft 14. The inner cone 10, by reason of the springs 16 drawing 
the governor balls towards the shaft—thus actuating the part 8— 
is normally held out of engagement with the outer cone 2, but as the 
speed of the shaft 15 increases the balls 5 will move outwards, and, 
by the action of the bell-crank arms 4, will draw the inner cone 10 
into engagement with the outer cone 2.—September 5th, 1906. 


MISCELLANEOUS. 


17,252. August 25th, 1905.—AN IMPROVED WHEEL oR Drsc 
ADAPTED WHEN ROTATED TO ADJUST ITSELF IN THE PLANE OF 
Rotation, Wilhelm Mathiesen, Leutsch, near Leipzig, Germany. 

The arrangement of wheels or discs on a shaft in such a manner 
that when quickly rotated they are adjusted in their plane of 

rotation is known, but hitherto it has been necessary to employ a 

suspended spring shaft. Pulleys or the like, with sp ing spokes 

for giving a re.ilient drive, are also known. There are five figures. 

Fig. 3 is a transverse section. The wheel has a spoke disc with 

eight spokes a, which is made of relatively thin sheet metal, and 

firmly clamped internally and externally by means of suitable 
rings /and c. The rim of the wheel is formed by the ring c in 
conjunction with the ring d. When the wheel has been put 
together the rim is suitably worked so that the two side surfaces 
of the same are precisely parallel with each other. If now this 
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wheel be rapidly rotated, the rira will adjust itself in its plane of 
rotation, in accordance with the law of rotation. This adjustment 
is promoted if the spring or flexible spokes be corrugated. The 
corrugated spokes also enable the wheel to be adjusted in its axis 
of rotation The adjustment in the axis of rotation can also be 
ensured if the wheel be placed on a spring shaft of the Laval type. 

In such case the adjustment of the wheel in the plane of rotation 

is effected by the flexible spokes, the adjustment in the axis of 

rotation, on the other hand, being dependent on the spring shaft. 

The wheel can be employed amongst other purposes as an armature 

in a unipolar machine, as the flexible disc rotates in a magnetic 

field. The lines of force are cut by the disc a or the elements 
thereof, and connections for the induced current are made to the 
shaft and the rim of the wheel. An armature of this kind has 
the advantage that the armature disc nay be very thin—in fact, 
as thin as the ohmic resistance allows of with a given intensity of 
current, whereby with the armature disc, formed of non-magnetic 
material, the magnetic resistance is as small as _ possible.— 

September 5th, 1906. 

20,705. October 12th, 1905.—IMPROVEMENTS IN MEANS FOR 
PROTECTING SHORES AND CLIFFS AND SEA WALLS AND 
OTHER STRUCTURES AGAINST THE EROSIVE ACTION OF SEA 
Waves, Frank Latham, of 15, Chapel-street, Penzance, and 
Joseph E. Webb, of 11, Poultry, London, E.C. 

This invention has for its object to prevent the erosion or wear- 
ing away ot cliffs and beaches, and of sea walls and other struc- 
tures due to the action of the waves of the sea. In this invention 
floating booms are provided for neutralising or breaking the force 
of the waves, which booms are connected to suitable moorings in 
such a manner that they are not only free to rise and fall with the 
tides. but so that they are capable of moving under the force of 
the waves and then returning to their original position. Thereare 
two figures. Fig. 1 is a sectional side elevation. Fig. 2 isa plan. 
A boom is constructed of a series of baulks of timber a a, connected 
together by short chains, so as to allow the relative movements of 





the sections of the boom, or connected lengthwise to a long chain, 
this chain (or chains) serving to allow of the movement of the sec- 
tions of the boom relatively with one another. The boom is 
attached to moorings, which will allow of the boom yielding under 
the impact of the waves and of returning to its normal position. 
The chains 6, by which the boom is moored, are attached to weights 
¢ capable of rising and falling in cylinders or chambers d d or in 
tripod guides, which are suitably fixed in concrete foundations to 
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enable them to stand the strain to which they will be subjected by 
the pull of the boom upon them. Rollers or other anti-friction 
devices are fixed upon the guides to facilitate the movement of the 
chains. The weights may be attached by chains to staples d! at 
the bottom of the cylinders d to limit the upward movement of 
the weights. As the boom is struck by a wave the weights ¢ c will 
be lifted, and after the rush of water has passed the weights will 
draw the boom towards the moorings, The moorings must be so 
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placed that as the tide recedes the boom will rest on the shore. 
and in this position it serves to prevent shingle and the like from 
being drawn back with the waves. The mooring chains + will be 
attached to each section of the boom by stirrup bars ¢ ¢ clipped on 
to the boom. The boom is provided with a series of cross or verti- 
cal pieces fixed to it, which pieces may be united by tie rods ff to 
afford strength. These vertical pieces serve for breaking up the 
water as it strikes the boom.—sSeptember 5th, 1906. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


829,450.—Furnack, L. B. White, Jersey City, N.J., assignor to 
Caloric King Furnace Company, Brooklyn, N.Y., a corporat on 

of New Jevsey.—Filed January 9th, 1905. 
A vertical boiler is placed in a brickwork basin, as shown. The 
fuel is fed in all round the boiler. The draught is downwards ; a 
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grate is provided at the lwitum, by which the fire can be lighted 
in the first instance, and ashes removed, the ashpit door being 
subsequently closed. The iutention of the inventor is to get 
smokeless combustion. There are three long claims. 


829,718.—BELL GEAR FOR BLast FuRNACES, Carl W. A. Koelke- 
beck, East Cleveland, Ohio.—Filed October 23rd, 1905. 

This ivention refers to that class of furnace in which all the 
feeding is done from the engine-house below. There are eleven 
claims for details. The second gives an adequate idea of the 
mechanism. A furnace having a hopper and a bell, a counter- 
weight arranged to hold the bell closed, a connection between the 
bell and counterweight, and mechanism for lifting the counter- 








weight comprising a motor, a crank shaft, a connecting-rod between 
the crank and counterweight, a movable weighted beam secured to 
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the connecting-rod, aud means cornrwting the conoterweiyht and 
connecting-rod. 
829,551.—PressurRE Gavag, G. Spencer, Medford, Mass., assigqnor 
to Crosby Steam Gauge and Valve Company, Boston, Muss., a 
corporation of Massachussetts,— Filed February 6th, 1905. 
The invention consists in making the Bourdon tube and the 


screwed socket of the gauss in une piece, as shown. There are 


two claims. 
829,557.—Moror Suspension, J. E. Webster, Pittsburg, 
signor to Westinghouse Electric and Manufacturing Company, a 
corporation of Pennsylvania.—Filed January 3rd, 1906. 
There are nine claims, of which we give the third. The combina- 
tion with a vehicle truck, of an electric motor pivotally mounted 


'G.. as: 





























upon an axle of the truck and a projection on the motor frame 
which rests upon the track frame, and » spring which is interposed 
between an overhanging ledge on the truck frame and the 
projection. 
829,977.—FLexisLe SHart, M. C. Lockwood, 
assignor of one-half to H. Mickle, Vineland, 
May 29th, 1906. ‘ 
This invention consists in stringing toothed wheels on a’ curved 


Vineland, N..J., 
N.I.—Filed 


The wheels gear with each other on the inside of: the curve. 
There are five claims. 


bar. 


The central curved bar does not rotate. 








A Brittsu consular report states that the present time 
is undoubtedly propitious for the establishment of a larger 
market for British coal in Belginm, in view of the considerable 
increases in wages granted to the miners in this country and the 
consequent rise in the price of native coal, and, further, to the dis- 
satisfaction at present exhibited by consumers in regard to the 
quality of the locally-raised coal supplied to them. 
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FUEL ANALYSIS FOR STEAM] USERS. 

By Joun B, C. Kersnaw, F.1.C. 

THE CALORIFIC VALUATION OF FUELS 

(continued, ) 

The Mahler-Donkin bomb calorimeter.—Figs. 14 to 19 

show the component parts of the Mahler-Donkin bomb 

: "Ik rimeter. The combustion of the fuel in this calori- 

ea 1 is carried out in oxygen gas at from 200 lb. to 

100 ib pressure. Fig. 14 shows the most important por- 

jos of the apparatus, namely, the bomb. This is a 

heavy gun-metal cylinder A, provided with three screwed 
- down the cover D, and lined inside 
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é ins for bolting 
= ok to protect the metal from corrosion by the 
acids formed during combustion of the fuel. The 


cover is provided with a milled head screw° valve B for 


for it produces fused iron oxide on ignition, and 
this speedily corrodes the gold plating of the bomb at 
those places where it falls. A small platinum dish, lin. 
in diameter and Zin. deep, is preferable to a crucible for 
holding the fuel, since it is easier in this case to arrange 
that the platinum loop shall dip in the fuel. For this 
purpose the wire is wound seven or eight times round the 
straight electrode, and the loop is lengthened as required 
by pulling one or more of these coils down with a pair of 
small forceps. The weight of fuel used for carrying out atest 
with the bomb calorimeter varies from *40 to 1:0 gramme. 
The smaller the quantity of fuel used, the smaller is the 
rise in temperature of the water, and the less is the time 
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Fig. 16—-COVER AND TRIPOD 


required for completing a test, both of which reduce the 








\Fig. 14—THE BOMB | 
regulating the inlet of oxygen gas; with an insulated | 
conducting wire C, which runs through the cover and ter- 
iuinates below, and with three heavy nuts for bolting | 
down the cover on to thecylinder. Thin lead wire is used 
tomake the joint between the cylinder and cover, and | 
the bomb is tested up to 1500 lb. pressure before leaving | 
the makers’ works. Fig. 15 shows the rest of the ap- | 
paratus, namely, a water vessel, and paddles for | 
quickly obtaining a uniform temperature. A {water 
jacket and also an air space surround the inner vessel 
containing the measured volume of water and the bomb, | 
and the mixing paddles fit round the latter. These | 
paddles can be worked up and down or in a circular | 
manner by the wooden knob, which projects 6in. above | 
the water container when all the apparatus is fitted | 














Fig. I5—-WATER VESSEL AND PADDLES 


together. The ignition of the fuel is effected by electric 
heating, a fine platinum wire being used as bridge between 
the lower ends of the two electrodes fixed on to the 
bomb cover, Fig. 16 shows the cover alone, supported 
on a tripod stand, with the small platinum dish and the 
Platinum wire ignition loop. It is well to make a trial 
test of the electrical connections in this position, since if 
the platinum wire does not heat to redness it is compara- 
tively easy to find out the cause, whereas later on, when 
the cover is bolted on to the cylinder and the bomb is 
immersed in the water, a failure to ignite causes much 
trouble. Platinum wire must be used for ignition pur- 
poses, The author uses the finest made, of which 
22in, weighs 2 grains. Iron wire cannot be used, 











* No IL. appeared October 5th. 


| manipulating the apparatus is necessary before correct | 
| dish, it is advisable to heat the same for one half hour 


| ignition loop is lowered carefully until its lower edge just 


| to absorb the acid gases produced by the combustion, 





| 

| 

error due to radiation losses. On the other hand, this | 
method of working demands great care in all weighing | 
and measuring operations; and some degree of skill in | 
results can be obtained when working with ‘5 gramme of | 
fuel. 
After weighing out the fuel roughly into the platinum 


in the air bath at 230deg. Cent., and to re-weigh carefully 
before making the test with it. The dish is then trans- 
ferred to the holder under the cover, the platinum wire 


dips into the fuel, and the cover is placed on the bomb 
and bolted down. Ten cubic centimetres of distilled water, | 




















Fig. 17—-BOMB AND PRESSURE GAUGE 


have been previously measured into the bomb. Great 
care must be taken not to jerk or jar the bomb while 
bolting on the cover, since this may cause a displace- 
ment of the ignition wire and a failure to ignite later on. 
A wooden block holder is provided with the Mahler- 
Donkin bomb, which can be screwed to the laboratory 
working bench ; this greatly facilitates the screwing tight 
of the cover. 

The next step is to fill the bomb with oxygen, and 
the necessary connections to the oxygen cylinder are | 
shown in Fig. 17. A pressure gauge recording up to 
4001lb. is provided between the cylinder and the bomb, 
and a thick walled copper tube provided with flanged ends 
and nuts is employed to connect this with the oxygen | 
cylinder and bomb. Small lead washers assist in making 
these joints gas-tight. It is well to have a fine screw regu- 
gulating valve and a pressure-gauge reading up to 120 at- 








| of the bomb is closed by a screw nut. 
| carefully transferred to the water vessel which has been 


mospheres attached to the oxygen cylinder, as shown in 
Fig. 18. Otherwise it is difficult to control properly the 
flow of gas into the bomb, and too rapid a rush of oxygen 
may cause some of the finely powdered fuel to be blown 
out of the platinum dish. The gas must be admitted 
to the bomb slowly. The amount required, as indi- 
cated by the pressure, varies with the amount of fuel 
used. For } gramme of fuel, a pressure of 220 lb. suffices; 
for 1 gramme of fuel. 400]b. is necessary. With this 
higher pressure there will be some difficulty in keeping 
all the joints tight, but slight leaks may be ignored. In 
the Mahler-Donkin bomb, as originally designed, a con- 
siderable loss of pressure and of gas occurred also on 
closing the milled head screw valve on the top of the 
bomb, since to close this it was necessary to loosen the 
screw nut connecting the oxygen supply pipe above it. 
The author has, therefore, had a small back pressure 
valve inserted in his bomb, in the portion of the cover 
marked B, Fig. 14, and this comes into action and closes 




















Fig. 18—-OXYGEN CYLINDER 


the exit pipe as soon as the exterior pressure is relieved. 
This is a most useful addition to the earlier design. 

The milled head screw valve is now closed, the bomb 
disconnected from the supply, and the opening in the top 
The bomb is now 


previously filled with 2500 c.c. of water at the laboratory 
temperature, the mixing paddles are placed in position, 














Fig. 19—MAHLER-DONKIN CALORIMETER, COMPLETE 


and the conducting wires from a bichromate battery of 
four cells, or from some other source of electrical energy 
—2 ampéres at 12 volts are required—are connected to 
the terminals on the bomb. Fig. 19 shows the bomb 
and battery ready for ignition. The screw nut projecting 
above the water in the calorimeter vessel is used as the 
second terminal on the bomb. The mixing paddles are 
now worked gently until the thermometer dipping in the 
water of the inner vessel ceases to rise or fall, and the 
fuel is then fired by depressing for three seconds the last 
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of the zinc plates of the bichromate battery. Within half 
a minute, if the ignition has occurred properly, the thermo- 
meter will begin to rise, and the mixing paddles are 
worked steadily until the mercury again becomes 
stationary. The final temperature is now recorded, and 
the test is finished. 

For work with this calorimeter the author uses a 
specially made mercury thermometer 24in. in length, 
graduated in 50ths, and ranging from 10 deg. Cent. to 
25 deg. Cent. With the aid of a magnifying glass ;} 5th 
of a degree can easily be read on this thermometer. 

The calculation is carried out as before by aid of the 
_ (2500 + x) t 

D 
calorific value, 2 the water equivalent of the apparatus, 
¢ = the gain in temperature, and w = the weight in fuel 
used in grammes. The value of «x is best determined as 
before by making a test with pure cellulose, naphthalene 
or carbon, and by inserting z as the unknown value in 
the above equation. Pure naphthalene has a calorific 
value of 9692 calories, pure cellulose of 4200 calories, 
and pure amorphous carbon of 8137 calories. 

The Mahler-Donkin bomb yields accurate results with all 
classes of fuels,and when once fitted up with all the neces- 
sary accessories, tests can be made with it in from one 
half to one hour. The whole of the apparatus should be 
dismantled and cleaned after each test, especial attention 
being given to the bomb-cylinder and cover, as the gold- 
plating of these requires very careful cleaning and drying 
if it is to last any length of time. A portion of the thin 
platinum wire used for ignition is generally fused during 
the combustion. 

When testing anthracite or coke, the platinum wire 
ignition sometimes fails to ignite the charge, and to 
overcome this difficulty -10 gramme of a standard 
bituminous fuel may be used on top of the weighed 
portion of coke or anthracite, as ignition charge. The 
thermal value of this addition must be allowed for in 
calculating the results of the tests. 


equation :— C ,in which C represents the 








THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. I. 

TuE Royal Commission on Canals and Inland Naviga- 
tions, appointed in March of the present year, under the 
chairmanship of Lord Shuttleworth, have already collected 
a vast quantity of evidence which has been published at 
intervals since their first public sitting on March 21st, and 
we understand that an interim report will shortly be issued 
covering the evidence taken to date. Last week the Com- 
missioners resumed their labours, sitting in Dublin to take 
further evidence having reference to Irish waterways. 

We referred to the appointment of the Commission and 
the terms of reference in ourissue of March 9th. Between 
the 21st March and the 31st July, the Commission sat on 
twenty-one days for the purpose of taking evidence, and 
examined no less than fifty-four witnesses represent- 
ing canal interests, local authorities, chambers of com- 
merce, traders, and official departments. The evidence 
of these gentlemen fills over 400 pages, and much valu- 
able information as to the present condition of our navig- 
able waterways and their future prospects is contained 
therein. 

On the whole the evidence of those witnesses whose 
position and experience lend most weight to their 
opinions, is unfavourable to the general acquisition of 
canals by public bodies or trusts, and to the expenditure 
of large sums on the construction of new waterways. 

The first witness to be examined was Col. Sir Herbert 
Jekyll, K.C.M.G., R.E., the Assistant Secretary of the Rail- 
way Department of the Board of Trade, whose statement 
commenced with an interesting résumé of the history of 
canals and navigations in this country. The first canal 
constructed is supposed to be the Fossdyke, now owned by 
the Great Northern and Great Eastern Railway Com- 
panies jointly, and connecting Lincoln with the Trent. It 
is attributed to the Romans. Another canal, containing 
the first lock in this country, was made near Exeter under 
authority of an Act passed in 1539. The earliest work of 
real magnitude was the Bridgwater Canal, the first section 
of which was opened in 1761. The success of this under- 
taking led to the promotion of many other schemes, 
including the Trent and Mersey and the Staffordshire and 
Worcestershire canals (1766), Birmingham and Coventry 
(1768), and the Oxford Canal (1769). The rest of the 
canal system of the country was built up during the 
succeeding half century. The net revenue of canal under- 
takings reached: high-water mark in the period between 
the years 1828 and 1838, and Sir Herbert put in state- 
mects giving figures for the decades between 1828 and 
1898. The witness proceeded to summarise the recom- 
mendations of the several Select Committees on Canals 
appointed between 1846 and 1883. As to the carriage of 
goods on canals, Sir Herbert stated that in 1898, out of a 
total of 32,538,691 tons carried, 2,181,270 tons were con- 
veyed by canal companies and 30,367,421 tons by traders, 
the canal companies being direct carriers to a very small 
extent, although there is now a tendency on the part of 
the companies to become carriers themselves. 

The total mileage of independent canals and naviga- 
tions—that is, not belonging to railway companies—in 
the United Kingdom is 2763, of which 2203 miles are in 
England and Wales, 69 in Scotland, and 491 in IreJand. 
The railway-owned canals represent 1139 miles, of which 
84 miles are in Scotland and 96 in Ireland. Sir Herbert 
Jeckyll also put in a statement showing that fifty-three 
canals are now disused in whole or in part. 

Mr. G. A. Stevenson, one of the Commissioners of 
Public Works in Ireland, described the history and pre- 
sent condition of Irish canals. The development of 
inland navigation in the sister isle has, from the beginning, 
been fostered by the State, the Government giving the 
project encouragement both in the way of administration 
and by means of grants. Up to the year 1800, £857,382 has 





been furnished for canal purposes by way of grants, 
including issues on account of the Grand Canal, and the 
Lagan, Barrow, Boyne, and Shannon Navigations. From 
the date of the establishment of the Irish Board of 
Works in 1831 up to 1882, the sum of £4,722,211 was 
expended in Ireland on canal works, more than half of 
which came from public sources. The Board of Works 
has an active control in certain Irish Navigations, but 
possess no general interest in the canals of the country. 
In reply to questions, Mr. Stevenson stated that some of 
the canals are doing a considerable amount of work, but, 
speaking generally, the results have not been good. The 
opinion of his Board is that there is not much advantage 
to be obtained from canal extension in Ireland, whereas 
there might be advantage in re-arranging works, so as to 
enable different navigations to be worked as one, in 
bringing about uniformity of gauge. and in reducing the 
number of managing or controlling bodies. The returns 
from the existing canals are so small that it would be 
unlikely that money could be found for improvement by 
private enterprise. 

Sir John Dorrington, a member of the Commis- 
sion, and Chairman of the Gloucestershire County 
Council, gave evidence as to the history of the Thames 
and Severn Canal, which became the property of the 
county of Gloucester in 1901, when it was taken over 
from the Great Western Railway Company. The history 
of this undertaking is somewhat remarkable, but is too 
lengthy to give in detail in these pages. The evidence given 
sufficed to show the difficulties and dangers to be met 
with in attempts to resuscitate a derelict navigation, the 
County Council being now over £40,000 out of pocket by 
the canal undertaking. 

The Hon. Edward Gully, C.B., Secretary to the Com- 
missioners of the Caledonian Canal, gave evidence on 
the Caledonian and Crinan canals, both of which are 
under the management of one Board of Commissioners. 
The Caledonian Canal, which is now in good order, has a 
length of waterway of 60 miles, 22 of which are canal 
proper; the locks have an extreme length of 160ft., breadth 
38ft., and depth 15ft. The annual income and expendi- 
ture is between £7000 and £8000. The Crinan Canal is 
nine miles long, and almost entirely an artificial con- 
struction, with locks 96ft. in length, 24ft. wide, taking 
vessels drawing up to 9ft. 6in. Both canals have 
received from the Government at various times con- 
siderable grants in aid of construction and repairs. 

Mr. Robert Jackson, Assessor of Railways and Canals 
in Scotland, gave general evidence as to canal naviga- 
tions north of the Tweed, including the Caledonian, 
Crinan, Forth, and Clyde, now owned by the Caledonian 
Railway Company, and the Union Canal, owned by the 
North British Railway Company. The scheme for the 
construction of the Forth and Clyde Canal was author- 
ised in 1767, and the main navigation is 35 miles in 
length, with thirty-nine locks. TheUnion Canal, 31} miles 
in length, extends from Port Hopetown in Edinburgh to 
the Forth and Clyde Canal near Falkirk, and has eleven 
locks. In addition to canals now working, tnere are three 
navigations which were taken over by railway com- 
panies and are now derelict. The locks on the Forth 
and Clyde Canal are 74ft. long, 20ft. wide, and 10ft. 
deep. 

Mr. Arthur Lee, who appeared on behalf of the 
Associated Chambers of Commerce, in his evidence dealt 
at length with proposals for the formation of Canal 
Trusts. He advocated legislation which would place 
the management of canal matters in the hands of 
some local authority subject in certain respects to a 
permanent authority appointed by the Government. 
The witness pointed out that continental nations generally 
have, after experience, abandoned the principle that the 
cost of improving the inland waterways should be at the 
sole cost of the State. He is of opinion that there are 
many canals in existence upon which any expenditure 
would be thrown away, and that water communication is 
unlikely to be any benefit to merely agricultural districts 
with a sparse population, especially in cases where there 
is distinct railway competition. The witness expressed 
disapproval of the Cana] Bill introduced into Vecianenk 
last year, but advocated a system of district Trusts—six 
in number—controlling groups of canals and navigations, 
the Trusts being financed by local subsidies, aided, 
perhaps, by State grants. 

Mr. J. A. Saner, engineer to the Weaver Navigation, 
gave evidence extending over the whole of one sitting. 
Mr. Saner’s statement followed generally the lines laid 
down in his paper read before the Institution of Civil 
Engineers on November 14th, 1905.* He emphasised 
the difficulties resulting from lack of uniformity of gauge, 
and the consequent impracticability of instituting through 
rates. He pointed out that the smaller canals, that is, 
those zapable of passing small boats only, cannot com- 
pete with modern railways, except for fragile goods. He 
divided existing canals into classes: (a) Those which re- 
quire practically no improvement, and are capable of taking 
a 250-ton steamer or a standard 300-ton barge. (b) Those 
which it would pay to improve. (c) Those which it is 
doubtful whether or not it would pay to improve; and 
(d) those which are not worth considering in connection 
with improvement. In Class (a) Mr. Saner places the 
Aire and Calder Navigation from Hull to Leeds, the river 
Weaver, the river Severn, the Gloucester and Berkley 
Ship Canal, the Exeter Canal, the Medway Lower 
Navigation, the Ouse and Foss Navigation to York, the 
Lower Ouse Navigation, the Caledonian Canal, and the 
Ulverston Canal. All those are natural waterways, 
except the Gloucester and Berkeley Canal, and parts of 
the Caledonian Canal. Among those in Class (b) he 
places the Barnsley branch of the Aire and Calder, the 
Birmingham Canal, the Bradford, Calder and Hibble, 
Coventry, Grand Junction, Leeds and Liverpool, Newark, 
and other Midland canals, for details of which we must 
refer our readers to Mr. Saner’s paper or the minutes of 
evidence. The witness estimated the cost of improving 
the navigation between Birmingham and Bristol as 





* Tux Encineer, November 17th, 1905. 





approximately £1,680,000, and between Birmingham and 
Liverpool £2,220,000. He advocated as a standard f 
improved canals a section having a width of 40ft = 
bottom, 80ft. at water level, and a depth of sft, with 
locks 230ft. long, 22ft. wide, and 7ft. deep over the aille 

As to the question of the future control of canals Mr. 
Saner proposed that in the first instance the whole of the 
waterways, or the whole of such portions of the water. 
ways as are taken over, should be placed under the contro] 
of one central body or board. That board should have 
full control of all waterways under its care, but it might 
appoint administrative boards or committees for contro}. 
ling or working the different groups, such groups followin 
the lines of the different watersheds of the kingdom ; re 
in all cases the central board would have full contro] of 
the funds, and would have to give its permission to the 
making of any alterations or any improvements. The 
cost of purchase of the undertakings he estimates at 
£11,000,000, and the expenditure on the first instalment 
of improvements at £10,000,000. 

Mr. H. R. de Salis, a director of Messrs. lellows 
Morton and Clayton, Limited, and author of “ Bradshaw's 
Canals,” in his evidence advocated the improvement of 
numerous waterways, following generally the lines Jaiq 
down by the previous witness. As to the control of canal 
undertakings, he favours a reduction in the number of 
authorities and the acquisition by the State of those 
waterways capable of being most useful, such as the main 
lines, so as to bring the long-distance traffic under one 
authority. He called attention to the deplorable lack of 
uniformity in gauge, with the consequent necessity for tran. 
shipment, and is in favour of a standard barge carrying 
60 tons and measuring 72ft. by 14ft. On the most 
important main lines of canal he suggested locks having 
a capacity of at least three 60-ton barges, or 230ft. long 
by 14ft. wide, and the deepening of canals to a 1ini- 
mum of 6ft. 6in. He does not consider the canals as 
they exist at present suitable for mechanical haulage, 
The witness submitted a good deal of evidence as to the 
experience of his company in connection with mechani. 
cal propulsion, and stated that suction gas motors 
appeared to afford the best prospect of success in con- 
nection with canal boats, both as regards economy of 
working and safety. 

Mr. L. J. Groves, the manager and resident engineer 
of the Crinan Canal, gave evidence in support of two 
alternative schemes—one involving the construction of a 
new canal at an estimated cost of £500,000, and the 
other the elimination of seven locks in the existing canal, 
reducing the summit level by 32ft. Neither of these two 
schemes could be made to.pay without a very consider. 
able increase in traffic. 

Mr. J. G. Davidson, who has been manager and resi- 
dent engineer of the Caledonian Canal for over twenty- 
one years, mentioned that it had been necessary to 
reduce the depth of the navigation in recent years from 
17ft. to 15ft., owing to ledkage in certain reaches of the 
canal. He does not consider that any expenditure on 
enlarging or improving the navigation would pay; in 
fact, at the present time very few vessels of the maximum 
capacity the canal can accommodate use it. 

Mr. O. J. Llewellyn, the canal boats inspector under 
the Local Government Board, described the method of 
registration of canal boats, 12,782 being on the register 
for the current year. He emphasised the difficulties met 
with on many canals owing to the shortness of water, 
and stated that, on the average, there is one lock for 
every mile and a quarter of canal navigation throughout 
the country. As to the enlargement of canals, one of the 
chief difficulties in the way of improvement, in his 
opinion, lay in the existence of the many tunnels. He, 
in common with other witnesses, does not consider that 
canal transit is of much benefit to the agricultural 
industry. 

Mr. W. D. Philips, the general manager of the North 
Staffordshire Railway and the Trent and Mersey Canal, 
thought that a 60-ton barge might be regarded as a suit- 
able standard of size for canal work in this country ; such 
a boat could navigate river estuaries with safety. 

Mr. T. Southall, clerk to the Severn Commissioners, 
stated that the chief difficulty in the way of improving 
the Severn Navigation was the insufficient headway of 
many of the non-opening bridges spanning the waterway. 
Most of the haulage on the Severn is now done by tugs, 
often towing ten or twelve barges at a time. ‘The 
majority of the boats using the Severn Navigation are of 
30 to 35 tons capacity, but vessels up to 100 or 120 tons 
can use some parts of the waterway. The expenditure on 
the Severn Navigation has totalled £300,000, the result 
being a channel 7ft. deep from Stourport to Gloucester, 
and 10ft. from Worcester to Gloucester. The witness 
advocated the constitution of one controlling authority 
for the entire canal system of the country as the best 
means of ensuring uniformity of rates and charges. 

Sir Cecil Hertslet, the British Consul-General for 
Belgium, gave evidence at considerable length concerning 
the canal system of Belgium. He explained that the 
canals and some of the railways of Belgium are under 
one general administration, both means of communication 
being State owned. The canals are fostered often at 
the expense of the railway interests, with a view to the 
general benefit of the country. Canal tolls are in most 
cases very low, and on some waterways are altogether 
abolished. The canals are worked at a loss, the annual 
deficit being made up out of public funds. In addition, 
the Government bears the expense of construction of 
canals. Apart from the expenditure on new works, the 
deficit on working expenses in 1902 was £118,120, the 
total revenue being £69,146 only. This deficit is excluding 
any charge for interest on capital expenditure. = 
Government also contribute largely towards the cost 0 
inland harbours constructed’ by local municipalities. but 
the latter authorities make no contribution towards the 
cost of canals. Tug-boats are used for haulage of barges 
on most of the larger rivers, and petrol motor barges have 
recently been introduced. Horse traction is general - 
the canals, and the electric traction installation former'y 
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in use on the Brussels-Charleroi Canal has now been 
bandoned. The standard sizes of canal locks in Belgium 
ps as follows:—Liége to Antwerp, length 163ft. 8in., 
width 22ft. 9in.; canalised Meuse, length 828ft. 2in., 
width 39ft. Yin. ; canals leading to France, length 
127ft. Tin., width 16ft. Sin. ; Dutch canals for Rhine 
barges: length 390ft. 5in., width 52ft. 6in. The expendi- 
ture by the State on ports and canals for the twenty-five 
years “ending 1900 was £16,000,000, and among other 
considerable outlays sanctioned since that period is the 
expenditure of £7,500,000 on the port of Antwerp alone. 


‘As to the general policy of the Government in fostering 


the canal navigation, Sir Cecil said:—“ Within recent 


years the Minister of Public Works has taken more 


‘ecided steps than before to control railway competition | 


—to prevent the railways from bringing a crushing com- 


e that may be the continual loss to the State on canals.” 


The general tenour of Sir Cecil’s evidence goes to prove | 


that, notwithstanding the natural advantages of Belgium 
in the way of level country, ample water supply, large 
navigable rivers, and outlets for through canal traffic to 


adjoining countries, the canal system is only maintained | 
at enormous cost to the State, unproductive directly, or | 


by the checking of railway competition. Whether this 
policy is remunerative to the country at large is a matter 
of question, but it is hardly conceivable that the Belgian 
Government, at any rate, can regard the cost as unpro- 
ductive of some commensurate benefit to the State 
generally. 








THE STEAM CONSUMPTION OF MODERN 
WINDING ENGINES. 


(By a Corresponde nt.) 


Dunine the last few years a great forward step has | 
been taken in connection with the design of winding | 
It is probably a fact that | 
the chief contributory cause leading to the installation of | 


engines for English collieries. 


high-class Corliss winding engines is the recognition of 
the value of time saved by rapid winding, thereby 
enabling so much more coal to be drawn up the shaft 
in a given time. 


regard to rapid winding and easy manipulation. Up to | 
the present compound winding engines have generally | 
been of the double or twin-tandem compound type, involv- 
ing a complete compound engine on each crank, the idea 
being to get an engine which could start with equal 
facility from either crank. This makes an excellent 
arrangement in every way, but, of course, the first cost of 
the engine is great. 

It is, however, possible to get equally good results out 
of an ordinary cross compound engine, arranged with a | 
receiver between the cylinders, through which the high- | 
pressure cylinder exhausts, the steam in the receiver being | 
kept at a constant pressure, determined by the ratio of | 
the cylinders. 


| 


| 
| 


Two throttle valves, working simultane- | 
ously by a movement of the same lever, are employed | 
with this type of engine, the one throttle valve admits | 
high-pressure steam from the boiler to the high-pressure | 
piston, and the other admits steam at a reduced pressure | 
from the receiver to the low-pressure piston, the steam | 
pressure in the receiver being such that an equal load is | 
obtained on either crank, so that it matters not which 
crank is in the starting position. The receiver is fed from | 
the main steam jo through a by-pass pipe and | 
reducing valve set to the requisite pressure. This by-pass 
pipe carries a supplementary throttle valve, which is also 
worked by the same lever that actuates the main throttle 
valves, but is coupled up in such a way that when the 
main throttles are opened the supplementary one is 
closed, and the reverse. Thus, during the stop at the 
end of the wind, the receiver is charged automatically 
through the reducing valve and supplementary throt- 
tle. I recently had an opportunity of inspecting a 
very fine example of cross compound Corliss winding 
engine of this description at a colliery in Nottingham- 
shire. This engine was built to a very strict specitica- 
tion, and, it is understood, guarantees were given as to its | 
performance and steam consumption, and as the engine | 
is said to be giving every satisfaction, I with a know- 
ledge of the duty required and the steam consump: | 
tion guaranteed, have been “ working back” to see how | 
the steam consumption was arrived at, and also as to 
how the cylinder sizes were found. 
The engine in question has cylinders 32in. and 53in, 
diameter - 66in. stroke, both high-pressure and -low- 
pressure cylinders being fitted with Corliss trip gear, the 
governor being coupled up to both high-pressure and low- 
pressure cylinders. And here it may be noted that the 
Corliss gear is of the ordinary single wrist-plate type, 
with, as a consequence, the range of trip limited to about 
40 per cent. of the stroke, and this type of gear is much 
‘to be preferred to the long-range trip gear put on by some 
makers, as a little reflection will show. The short-range 
gear has a tripping range of from zero to 40 per cent., and 
the governor, when running at normal speed, would 
usually be set in about the middle of the tripping range, 
at, say, 20 to 25 per cent. of stroke, On the other hand, 
the long-range gear has a tripping range of 90 per cent., 
and the governor set to give a normal point of cut-off of, 
say, 40 to 45 per cent. One inherent peculiarity of the 
Corliss gear can be taken advantage of in each case—that 
is, the fact that when the governor is in the lowest 
position, and the engine starting to raise its load, no 
tripping takes place, and the engine, as a consequence, 
Carries steam for practically the entire length of stroke, 
or to about 95 per cent. to be exact. This peculiarity 
over slide valves gives a Corliss or drop valve engine a | 
great advantage in starting the load. | 
The cylinders are generally made of such a size 
that the acceleration of the deadweights and drum to full 
speed may be accomplished in about the first three revo- 
lutions, steam being taken right down the stroke during 
this period, and the load then taken up with the engine 





etition upon the canals. It is possible that the reason | 


| obtained by means of the governor and trip gear. 


However, be the cause what it may, | 
it is now possible to find the compound engine driving | 


apart conical drum, and giving every satisfaction with | 


: 
| Then, maximum speed of rope = 


| = 60ft. per second. 


| seconds per second, being the maximum speed divided 


! 
| running at its proper speed. As the raising of the load is 
| @ mere nothing compared to a quick acceleration of the 
| load and drum, a very early cut-off is sufficient when once 
the acceleration has been accomplished, and it will be 
readily seen that the long-range gear wastes much more 
steain than the short range, besides taking longer to get 
to full speed. 
However, this particular engine is fitted with short- 
range gear, and the winding Crum is of the latest and 
most efficient type—that is to say, part conical, though in 
the main parallel. This type of drum allows the engine 
to start, and accelerate the load on the smallest diameter 
of drum, the rope running up to the large diameter at 
| about the time the engine reaches full speed, the greater 
part of the wind thus being done at the maximum rope 
| speed. 
The load in our case was given as 44 tons of coal to be 
| wound through 1650ft. in 35 seconds from start to stop, 
a balance rope being used, thus the net unbalanced load 
became a constant one, and is represented by the 44 tons 
| of coal. The boiler pressure was given as 150 lb., but, as 
| a matter of fact, the steam pressure is only 120 lb. at the 
high-pressure throttle valve. An intermediate receiver is 
supplied and kept filled with steam at a reduced pressure of 
| 35 lb. for the purpose of starting the low-pressure crank. It 
must be understood that when once the engine has been 
started, either from the high-pressure or low-pressure 
| crank, the receiver is at once emptied by the low-pressure 
cylinder—the supply of steam at a reduced pressure 
being shut off by the mere act of opening the main 
throttle valves—and thereafter the high-pressure cylinder 
exhausts through the receiver in the ordinary way. The 
engine is also equipped with a steam reversing engine 
and a deadweight steam brake, the brake being applied 
| by the deadweight, and released by steam, thus it is 
possible to apply the brake independently of the steam. 
The reversing engine is fitted with a “floating lever” 
gear, which allows of the engine being “ linked up,” but 
this is not really necessary, as with an engine fitted with 
automatic trip gear it is preferable to allow all the valves 
to be opened to the maximum, the expansion being 


We will now proceed to calculate the size of the 
cylinders :— 


tope— Feet. Ib. 

Depth of ahale:...... asx, ces. cao, axe 1,650 = 8,960 
To head gear and thence to drut ... 200 = 1,080 
Three spare coils.,, aes lly = 540 

Total weight of one rope... = 10,580 
One cage and chain ... 4,560 
Two tubs 1 ea ; 3,360 
Coal, deadweight ... ... . 10,080 


Drum: Deadweight, 39 tons, 16ft. diameter ; radius of 
gyration, say, 6°4ft. 

Equivalent weight at circumference = ——— 
25°75 tons = 57,680 Ib. 

Pit head pulley, 15ft. diameter ; deadweight, 2 tons; 
radius of gyrations, say, 7ft. 


, . . . 2 7? = 
Equivalent weight at circumference = BoE. =1.74 
7°5* 
tons = 3898 lb. 
Now— 


Lb. 





Equivalent weight of drum at circuinference... ... = 57,680 
Equivalent weight of two pulleys at circumference = 7,796 
Two complete ropes do Sci: eel eas eked aes cel 
Two cages with chain ... 29,120 
Four tubs cet 6,720 
Coal ... 10,080 
Total weight to be set in motion 132,556 


Load to be wound through 1650ft. in 35 seconds, from 
start to stop. Engine to attain maximum speed of 
78 revolutions per minute in the first three revolutions. 
Maximum rope speed not to exceed 65ft. per second. 

Assume the following values for acceleration, full 
speed, and retardation periods, which, after experiment, 
appear to give as near the desired results as possible :— 








Acceleration period =  5seconds 
Full speed a = 2 ea 
Retardation = 10 ,, 

2 x 1650 


5 + (2 x 20) + 10 
tate of acceleration = = = 12 foot- 
D 


by the acceleration period. 


= s 2. 25 ¢ 
Space covered during acceleration = es a &xB 


= 150ft. Mean circumference of drum at 14ft. diameter 
= 44ft., and a = 38°4 revolutions, during which accele- 


ration is accomplished. 

Maximum rope speed, as found, = 60ft. per second. 
Circumference of drum at 16ft. diameter = say, 50ft., and 
60 
50 
1:2 xX 11 = 792ft. per minute = 72 revolutions per 
minute, the factor 11 being, of course, the double stroke 
of the engine. 

Now :— 

Force required for acceleration = 
Total weight x rate of acceleration _ 132,556 x 12 _ 

32°2 32°2 = 


= 1-2 revolutions per second of drum when 60 x 





49,400 lb. 
To allow for the effect of two cranks, this result must 
be divided by 1°4, and thus becomes :— 
oo = 85,285 Ib. 
Steam at high-pressure throttle = 120]b., allow 101]b. 
for friction, leaving 1101b. as effective pressure. 


Engine stroke 5: 5ft., starting diameter of drum = 12ft., 






square inches, corresponding to a diameter of 30in., and 
the engine, if a coupled high-pressure engine, would be 
30in. x 66in. Engine is, however, a compound, with a 
receiver pressure at starting of 35 |b., leaving an effective 
76,985 __ 

85 
906 =, say, 34in. high-pressure cylinder, with low-pressure 
at ratio of 2°7. Engine as actually working is 32 and 
53 x 66 stroke, corresponding very closely with these 
calculations. The disparity between the figures given 
here, and the actual size of the cylinders, can be probably 
accounted for by the fact that the steam pressure, as 
given to the builders in the first place, was 150 Jb., 
whereas the actual working pressure is only 120 Ib. 

Steam consumption.—The guarantee given by makers 
is understood to have been a consumption of 250 lb. of 
steam per trip; engine non-condensing, and making about 
80 trips per hour ; a balance rope to be used, thus giving 
a constant load of 44 tons. We will now examine this :— 

Load becomes 43 tons, or 10,080 lb. plus friction—say 
20 per cent., or total load of 12,096 lb. 

The large diameter of drum, on which the greater part 
of the wind is performed, is 16ft., or 8ft. radius. 

Area of 58in. low-pressure cylinder = 2206 square inches. 

Nominal radius of crank = 2°75ft. 

Effective radius of crank (projected) = °8 of nominal 
radius. 

Now :— 


M.E.P. required = 


pressure on high-pressure piston of 85lb. So 


load x radius of drum 
area cylinder X radius of crank 
i 12,096 x 8 
~ $206 x 2-75 x 8 
= 20 1b. M.E.P. referred to low-pressure cylinder. 

Ratio of cylinders 2°74, and a cut-off of 25 per cent. in 
high-pressure, or four expansions Xx ratio of 2°74 = 11 
paca total, which will just give us an M.E.P. of 
20 Ib. 

Engine makes 3°4 revolutions before getting up to full 
speed, and as a consequence will take steam for full 
length of stroke during these 3°4 revolutions. 

Engine then runs for 20 seconds at full speed; 20 
seconds = } of a minute; full speed of engine, 72 revolu- 
- = 24 revolutions at full 





tions per minute; so that 


speed, but cutting off at 25 per cent. of stroke. Then, at 
least one receiver full of steam will be used each trip. 
The receiver is usually made about three times the 
capacity of low-pressure cylinder, so this would work out 
at about 46 cubic feet. 





Now :— 
l revolution = 1 double stroke = lIft. 
3-4 a = 3-4 Bi = 37-4ft. = 37 -4ft 
24 es =e “s = 264ft. at 25°, = 66-0ft. 
103- 4ft. 


Area of 32in. cylinder = 5°5851 square feet x say 104ft. 
= 581 cubic feet of steam at 120]lb.; to this must be 
added, say, 20 per cent. to cover losses by clearance, 
cylinder condensation, leaky pipes, &c., and also for steam 
used by brake and reversing engines, &c. 

This will give us 698 cubic feet of steam at 1201b., and 
as 1 cubic foot of steam at that pressure weighs *306 lb., we 
get 698 x *306 = 214 |b., to which must be added the con- 
tents of the receiver = 46 cubic feet at 35 lb., weighing 
+1202 Ib. per cubic foot = 46 x +1202 = say, 6lb., or a 
total of 220]b. per trip, which is the very minimum 
figure, and, as we have seen, the makers have guaranteed 
250 lb. per trip, which figure should be easily realised. 








ITALIAN INDUSTRIES. 


(By our Special Representative.) 

No. XII.—DYEING AND PRINTING INDUSTRY. 
Few of those who knew the town of Milan thirty-five 
years ago would be able to retrace at the present day 
Isola Maddalena outside Porta Magenta. In thislocality, 
which still keeps its old name, and where now the heart 
of the commercial metropolis of Italy throbs quickest, 
was then to be seen merely a small collection of dilapi- 
dated habitations sown, as it were, at haphazard by the 
hand of chance. 
And in one of these unseemly little buildings, pro- 
tected as best might be against wind and weather, 
vegetated an insignificant and anemic trade, that of the 
dyeing and printing of web. Within the walls of this 
building half a-dozen hands found work, and a broken- 
down pessimistic pony, movingslowly in aneternal circle, 
represented the impellant power-of two or three anti- 
quated machines. A young man not yet twenty years 
old acted as overseer to this most modest of establish- 
ments. 
But thirty-five years have passed since then. The half- 
ruined house has disappeared, and in its place stands a 
great factory of 100,000 m. square, the broken-down pony 
has yielded to electric motors, the half-dozen workmen 
have grown into as many thousands, while in the 
boy is to be seen the Commendatore Ernesto De-Angeli, 
Senator of the Kingdom of Italy, and head of the Societa 
Italiana per l’Industria dei Tessuti Stampati, one of the 
most important houses in the world for the dyeing and 
printing of woven goods. 
Ernesto De-Angeli is another of the remarkable phalanx 
of pioneers of Italian industries. Left orphan when 
quite a boy, without means and with a family of younger 
brothers dependent upon him, he found himself obliged 
to abandon all hopes of following the career which he had 
mapped out for himself that of civil engineer, and to seek 
work which, though of a humbler description, held out 
the promise of a certain, though small, immediate re- 
muneration. His lucky star guided him to the office of 
Baron Eugenio Cantoni, one of the fathers of the Italian 
cotton trade, of whom I have already spoken in my 
article on that industry ;+ his own intrinsic qualities soon 
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ITALIAN WORKS FOR DYEING AND PRINTING FABRICS 


(For description see page 363 ) 





Fig. i—-WORKS AT THE MADDALENA 




















Fig. 2—-WORKS AT AGLIE CANAVESE Fig. 3-—WORKS AT LEGNANO 
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Fig. 4—-CONTINUOUS PRINTING MACHINES Fig. 5—-CONTINUOUS PRINTING MACHINES 
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prought him personally before the notice of his employer, girt round by walls, and possessing its principal streets, 
who was not slow in recognising the exceptional qualities | its little by-ways, its squares, its bridges, and its two 
of the lad with whom he had to deal. — kilometres of railway. And in this citadel of toil pass and 

Placed, after a short period of probation, at the head of | re-pass continually trucks conveying tons of raw material 
the little factory of Isola Maddalena, De-Angeli applied | and of finished articles to their various destinations, while 


’ 
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Fig. 6 WORKS AT CRUSINALLO 


hims:If to his work with such intensity of purpose, that the hum of voices is drowned by the monotonous booming 
t.e output began almost immediately to become less of the great wheels of theengines. From the first square, 
insigoificant. The broken-down pony was replaced by | which gives access to the workmen’s quarters, with its 
a modest steam plant, while the number of workmen was 
gradually increased. 

But the ambitions of the young man aspired to heights 
hitherto undreamed of by his countrymen. The quantity | 
and, more important still, the quality of his products | 
were as childish things when confronted with those of 
other countries. No one recognised this fact more keenly 


Plan of Dust aspirating arrangements 


| through which one passes would necessitate an amount 

of space entirely beyond the limits of this article, but the 
recollection of them must ever remain in the mind of the 
visitor, and the impression conveyed by them of sim- 
plicity, of cleanliness, and of practical efficacy can never 
be effaced. Speaking, however, from the point of view 
of Italian national industries, there are, nevertheless, 
several which cannot be passed over without a brief 
notice. The engine-room is in this respect worthy of 
special observation. In a great hall lighted by a glass 
roof turns ceaselessly with quiet energy the huge iron 
wheel which transmits 600 horse-power to the machinery 
of the older parts of the factory. This dead but living 
soul of metal, together with the respective engines, were 
the creations of the firm of Franco Tosi, of Legnano, of 
whose work I have already spoken in a previous article, 
and were ordered of that artificer by Ernesto De-Angeli 
in days when Italian confidence in Italian workmanship 
was hardly dawning. The reserve engine of 100 horse- 
power, and the pump, capable of discharging 7000 litres 
of water a minute, were constructed also by a home 
firm, the “ Elvetica,” of Milan. 

Other departments to which a special interest attaches 
itself are those of the drawing and etching schools, as 
these represent the victory of the energy of the master 
mind and the initiation of new crafts in the country. One 
of the most difficult obstacles which Signor De-Angeli had 
to surmount in his earlier days was, as I have already 
said, the entire absence in Italy of the art of designing 
for, or of printing, woven stuffs of any description. And 
yet. so completely has this difficulty been overcome by 
the private drawing and etching school established by the 
founder, and carried on by a staff of able artists under his 
own personal supervision, that the firm is now known on 
the international market for the beauty and originality of 
its designs. These are passed on to the etchers, who 
reproduce them on copper cylinders for the printing of 
the various materials, and of these copper cylinders the 
firm now possesses about 13,000, weighing 1000 tons, 
and having a value of about 3,100,000f. 

The factory derives its life and power of action from 
thirty boilers working up to a pressure of 200 lb. and 





than De-Angeli, and his practical mind determined to 
remedy the evil. fae a 

At the outset he found himself confronted with the ' on 
usual difficulties that assail the commercial pioneer who 
seeks to build up a new industry in, from a commercial [ [| 
point of view, « new country. Dependence on foreign 
aid for machinery and raw uaterial, national diffidence ° 
in national enterprise, the competition of old-established 
foreign houses which for years had had the monopoly of 
the Italian market, the non-existence in this country of 
technical knowledge in the dyeing trade, and the non- 


sexcarsh 
Oo 
existence of hands trained for the same—such were = ‘ 
some of the obstacles against which De-Angeli had to 
penal 
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contend. But, undaunted, he set himself to the task, = 
and in the short intervals when he could be spared from [ 











his work at the Maddalena, visited some of the principal ” * 
houses of England, France, and Germany, seeing and ab- 
sorbing what he saw. Andit was noticed thatafter each of ; 

these visits a change was made in the works at the Madda- U 

lena, The buildings were added to continually, and new 

machinery, getting ever more perfect, was obtained. So 
the factory grew, and grew gradually but surely, until in Weta Cacaeaaa™ 
1878 the young man was enabled by the he!p of friends to 
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start the company of De-Angeli and Co., with himself as Fig. 7-DUST REMOVING PLANT 


technical director, a company which, by means of its solid 

basis and sound principles of organisation, has since accompanying ambulance room and dining halls, branch 
grown into the powerful “ Societa Italiana per]'Industria off the principal streets leading to the various depart- 
dei Tessuti Stampati,” whose great buildings and tall ments, of which there are fifteen central oncs. 











| 


Fig. 8—-CONTINUOUS CURRENT GENERATORS | 


F chimneys may be seen to-day in the now teeming | Each of these departments is responsible for one of the | 
‘a Quartiere lella Maddalena—see Fig. 1, page 364. many processes in the dyeing and printing of woven | 
The factory, as I have said before, occupies an area of goods, and each has its own technical director. To | 
000 square metres. It is, in fact, a miniature town, describe in detail the long drawn-out serics of rooms 


having a total heating surface of 3000 M*®. These serve 
in a small part to give motive power, But chiefly for 
generating the steam necessary for the heating and drying 
operations which form part of the. varigus processes; of 
the dyer’s art. The coal consumption is 20,000 tons a 
year, and the fuelis imported directly by the society from 
Cardiff. 

The force necessary to give motive power to the factory 
is of 1500 horse-power, produced partly by Franco Tosi’s 
compound engine, of which I spoke above, and partly, as 
in the case of all the recently built departments, by 
electric three-phase motors, which derive their energy 
from the hydraulic station of Paderno—see article No. I. 
—at a tension of 3600 volts, stepped down to 150 volts 
by five transformers of 250 kilovolt-ampéres each, and 
distributed to the motors over a line about 6 kilometres 
long. 

Besides these three-phase motors is to be seen a special 
category. of electric motors which merits particular 
attention, and which drives the printing machines—see 
Figs. 4 and 5, page 364. 

These latter, as is well known, are required to work at 
speeds varying over an exceptionally wide range—in a 
ratio, in fact, as great as from 1 to 40, and for this reason 
each printing machine is furnished, under ordinary cir- 
cumstances, with a special steam-fed motor. The Societa 
Italiana was the first in Italy, and one of the first in the 
world, to confront the problem of substituting electric 


| motors for these steam-fed motors, a problem attended 


with much difficulty, not only on account of the wide 
range of speeds above referred to, but also of the high 
effective results necessary to be obtained at the various 
points of the scale. The problem, however, was solved, 
and in such a satisfactory manner that, though ten years 
have now passed, no better solution has yet been found. 
In this plant the electric energy is furnished by two con- 
tinuous-current generators, Fig. 8, having two collectors 
apiece, from each of which the current is derived at a 
tension of 100 volts. Two, three, or all four of the 
collectors can be put in circuit as required. By means 
of a quintuple wire distributing cable the current is 
transmitted to the controllers of the motors, to which it 
can be given at a tension of one, two, three, or four 
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hundred volts, and thus the typical speeds can be 
obtained. The intermediate gradations of speed are 
obtained mostly by varying the intensity of the fields, 
and partly by resistances in series. 

The system in question has proved to be economical, 
and possesses immense advantages over the older one, 
in which steam was the generating power, especially from 
the point of view of the ease of its manipulation and of 
the vast series of variations obtainable, variations which 
permit of the change from the minimum to the maximum 
speed without shocks, and therefore without defects in the 
article which is being turned out. 

The central and most important section of these great 
works is naturally the printing department, which, for its 
size and for the perfection of its appliances, is one of the 
most remarkable in Europe. In this vast hall are to be 
seen working twenty-six printing machines a rouleauxr 
in which the printing process is performed by successive 
applications of a pre-determined number of the copper 
cylinders before mentioned, each of which imparts one 
colour to the material. These machines can ‘print from 
one to twelve different colours, and some of them are 


mete 


<8) 


| 
draw in and discharge into a separate room the dust 
and refuse incident to the particular process, thereby 
protecting the health of the ‘“‘napper,” who, before this | 
invention, was usually doomed to consumption and an 
early grave—see plan, Fig. 7. The indigo dyeing room is 
also worthy of notice, on account of the practical results 
achieved by the company in this most difficult and | 
expensive branch of the trade—results which have 
enabled it to enter into the lists against the famous 
serges of England. 

And I should not be doing justice to my subject if I 
were to leave it without mentioning one of the visible 
facts which especially impress the visitor to the great 
works at the Maddalena. It is hard to imagine a more 
ingenious or complete system for the protection of the 
life and limb of the workman against the inexorable 
engines of which he is the servant, and to which, too 
often in many factories, he eventually falls the victim. It 
would be difficult for the most determined man bent on 
suicide to make his purpose good among the great fly- 
wheels at the Maddalena. He would find every dan- 
gerous part of the moving mechanism protected. An 


Fig. 9—BELT AND ROPE STRIKING GEARS 


made for contemporaneous printing, and for printing on 
both sides of the web. An ingenious miniature hand 
crane is attached to each machine for the lifting in and 
out of the cylinders—see Fig. 4. 

In the hand-printing department is to be seen the 
process which was the only one known up to the begin- 
ning of the nineteenth century, and which is still used for 
designs which require an unusual number of different 
tints These designs are naturally made only for articles 
of luxury, and, in consequence, the production is rela- 
tively small and does not warrant the outlay which 
would be entailed by the immense machines necessary to 
print so many colours, and the preparation of the copper 
cylinders. The latter, therefore, yield the place of honour 
to blocks of wood pressed down by hand on the web, and 
the Societa Italiana has been so successful in this branch 
that it has been able to wrest from the grasp of the old 
Austrian houses the trade in coloured woollen shawls, in 
which they had for centuries held the monopoly. 

The bleaching department is remarkable for its machines, 
capable of lyeing 12,000 metres of unbleached web per 


hour; the napping section, for its suction pumps, which | 


‘and Aglié. 


ingenious method which is, employed for putting the 
‘driving ropes and belts into, and out of gear is shown in 
Figs. 9 and 10, Which shows*a belt carrier. 

I have given espegial aitention to the works”at .the 
Maddalena in.Mitan on account of its being the largest 
of the four great establishments owned by the company. 
The other three, however, at Crusinallo (see Fig. 6), at 
Aglie Canavese (Fig. 2), and at Legnano (Fig. 3), are 
all of import. nce, though subservient to the mother 
factory. The ‘70,000 spindles at Legnano transform the 
bale cotton into yarn, which in its turn is spun into raw 
web on the 4000 looms existent at Legnano, Crusinallo, 
This web in its turn passes through the 
various processes of bleaching, dyeing, and printing in the 
Crusinallo and especially in the Milan factory, and issues 
from them in the form of the finished article. 


Such is the history of the colossal Societa Italiana per | 


l’Indastria dei Tessuti Stampati from its cradle to its | 
present strong manhood. 


have grown into 6000, who produce a yearly output of 


about 50 million metres of dyed and printed web, a great ' 


part of which finds a market in Turkey, Smyrna 
extreme East, South America, Australia, and South Afries 

It must be remembered that, in treating of Italian 
industries, we are treating, with very few exceptions of 
young industries, each of which owes its life to a father 
who is, in several instances, still in the land of the livin, 
The Senatore De-Angeli, personified in his magnificer, 
work of creation, the Societ. Italiana per 1’Industria dei 
Tessuti Stampati, is the parent of the dyeing and print- 
ing industry of Italy. His children—in other words 
those who have followed in his steps—are numeroys 
though many of them as yet are in their infancy. 4 

Among them may be mentioned, in Piedmont, the 
Manifatture di lane di Borgosesia, the Stamperia Lom. 
barda, the Filatura Tollegno, the Manifattura Rossari e 
Varzi, Signor Bona Basilio, and many others scattered 
over the province, especially at Cuneo, Asti, Novi Ligure 
and Bra. Lombardy contributes the celebrated Mani. 
fattura Tosi, the Cotonificio Muggiani, the Cotonificio 
Furter, the Stamperia Comense, the Tintoria Lecchege 
and others in Brescia, Cremona, Mantua, Monza, and 
Milan. Outside these two provinces we find a few in 
Liguria and the Veneto, among which may be mentioned 
the Lanificio Rossi at Schio, and the Cotonificio Veronese 
Crespi of Verona, while in Tuscany there are some at 
Prato, Pisa, and Pontedera, as, for instance, the Lanificio 
Nazionale Targetti in the first town, and the Cotonificig 
Ligure Toscano in the latter. 

In the industry of dyeing and printing, Italy jg 
labouring, and must ever labour, under a most severe 
handicap, that of the absence of coal in the country, 
and of the consequent absence of home-produced 
aniline dyes. She has, however, shown herself a past 
mistress in the art of the manufacture of artificial colour. 
ing material, demonstrating thereby that “ necessity is the 
mother of invention,’ and exports these to the value of 
nearly 7,000,000f. a year. Her importation of colouring 
matter, mostly aniline, to the value of 28,000,000f., 
weighs down the balance against her, but in spite of these 
ubstacles, the number of cylindrical printing machines 


the 


Fig. 10—BELT CARRIER 


has grown from 40 in 1890 to 113 in 1906, and whereas 
Italy thirty years ago imported annually 50,000,000f. of 
printed web, she now is able not only to supply the im- 
mensely increased demand of her own home market, but 
to export to the value of about 20,000,000f. a year. 








OBITUARY. 


BENJAMIN F. HETHERINGTON. 

Tue death is announced in America of Mr. Benjamin F. 
Hetherington, president of the Hetherington and Berner 
Ironworks Company, Indianapolis, Ind., at the age of seventy- 
seven years. He was born at Carlisle, England, and went to 
America when a boy. At the age of nineteen he apprenticed 
himself to a machinist at Cincinnati, and when the strike of 
1852 began he removed to~ Indianapolis. He entered a 
foundry, and in a few years was foreman for A. G. Searl, 
later becoming his partner. The panic of 1857 forced him 
out of business, and he became an employé of the Indian- 
apolis, Cincinnati and Louisville Railroad Company. After 
ten years he erected a small machine shop, and thereafter 
his career was marked by success. 


GEORGE SINCLAIR. 

Tue death is announced as‘ having tiken place on the 
2nd inst. of Mr,George Sinclair, of Albion Boiler Works, 
Leith. Mr. Sinclair was a native of Fife. He served 
his apprenticeship as a boijermaker in Messrs. Scott's 
yard at Inverkeithing, and “afterwards worked at Kir- 
kaldy. From that place he went to Leith as foreman of 
some works; but in about the year 1865 he commenced 
business on his own*account as a boilermaker. He patented 
and made wood pulp boilers, as well as high-pressure steam 
boilers. His first works were in Great Junction-street, from 
which place an increase of business necessitated a move to 
larger works in James-street, and later on he took the 
present works, which are in Bonnington-road. We under- 
stand that at the time of his death he had just completed 
and patented a new type of water-tube boiler. 








An electric railway between Osaka and Kioto is contem- 
plated, with a capital of £200,000. Such a line, running through 
a fairly populous district not touched by the railway, should prove 


| successful. There seems very little likelihood of any charters for 
The poor old pony has given | new electric railways or trams to run in the vicinity of existing 


place to 5000 horse-power, and the half-dozen workmen | 


railways being granted infuture. The working of theelectrictramway 
between Osaka and Kobe—Hanjin Electric Railway—has proved 
too injurious to Government Railway interests, 
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TRIALS OF H.M.S. DREADNOUGHT. 





Steam pressure in boilers, lb. 220 220 220 220 
, pe , 2 Dreadnought are being 
Tux performances of the ] ght — | Fee ae ea r e . ‘ee 
watched with manifest interest by all who wish for the Air pressure in stokeholds, in. 0-58 0-50 0-60 0-56 
well-being of our Navy. She 18 the outcome of long | puration of trial, hours ... Ten Fifteen Five Means and totals 
experience, and includes various experiments, the success ones Sete ee Kit. 
of which has yet to be fully demonstrated. We might cite Starbd. | Port. | Starbd. | Port. | Starbd. | Port. | Starbd. | Port. 
Am esare ly new in her, yet old. But, con- pes ee gg ea eee. ae ae ee og 
many things apparent y ; ’ ( ’ Stes eT a ae 2 21 é 9 9 ‘ ‘ P 
fining our attention to the machinery, there is no doubt of team pressure at engines, lb, 210 210 210 210 210 210 210 210 
ba bf >] j j > "ae . . . 
the magnitude of the step, from reciprocating to turbine  nitial steam pressure in high-pressure turbines, Ib. 34-5 30-2 25-5 22-8 31-6 28-0 29-5 26-1 
engines. Technical men may be divided into Moderates | 
pi Progressives, Or into the “James Watt cult,” and », vacuum in low-pressure turbines, in. 13-3 16-1 9-6 | 12-6 11:4 15-4 11-1 14-2 
« 'Turbinists,” and only a few regard warship machinery . li ac aa po an a? cay, : ne ; 
in the correct light, which is the speed given steam pressure in cruising turbines, in. ... 92-7 91-6 73° 74-46 87-3 86-4 82-3 82-1 
by a certain weight of machinery burning a certain | Vacuum in condensers, in. 27 «85 27-75 27-73 | 27-48 27-3 27-48 27-7 27-57 
weight of coal. The cost of the machinery need only be 
considered when it has to earn dividends. Revolutions per minute, inner shafts, number ... 197-94 194-76 | 215-82 | 207-89 | 205-82 | 196-95 | 208-2 201-69 
She has eighteen Babcock and Wilcox boilers, each of ‘ ‘s wing shafts, number ... 191-12 | 186-27 | 178-12 | 175-58] 185-74 | 183-4 | 183-72) 180-45 
twenty elements, arranged in three stokeholds, and fitted 
for burning oil fuel in conjunction with coal. The grate Horse-power, inner shafts 1516-6 1469-2 2000 1781 1698-8 1489 1788-6 1630-3 
surface is 1560 square feet, the heating surface 55,400. LEAS pa Cree a ~ ¥ ce ae 
square feet, and the tops of her funnels are about 85ft. ” wing shaft 9-77 | 971-02) 650 06 354-1 861-8 | 800-41 | 794-03 
above the fire-bars. Each stokehold has a tube, about total 2516-37 | 2440-22] 2650 © | 2437 «| 2552-9 | 2350-8 | 2589-01 | 2424.33 
30in. diameter, which can be used for raising ashes, or SEES: NNER ARR! ks 2 = : 
wounded, by electric lifts. See’s ash ejectors are also ‘a grand total... as. i 4956-59 5087 4903-7 5013-34 
fitted. Mach stokehold is self-contained. 
; ; Steam condensed per horse-power— 
The main condensers have 26,000 square feet of cooling Ver hour from main engines, |b, 20-8) 
surface, the auxiliary condensers 6000. There are four - pe? 25] 27.3 25.9 
propeller shafts, all the four capable of going ahead or » auxiliary engines, Ib. 6-4 
astern in pairs. The wing shafts have each two turbines wi. of feed-water, tons 14-0 25.7 8-7 (gain) 31.0 
on them, one high-pressure ahead turbine and one high- ‘ 
pressure astern turbine; the inner shafts have each three Water evaporated per Ib. of coal, Ib. ... 10-3 10-28 9.98 10-2 
turbines on them, cruising, low pressure ahead, and low- | | : 2 . 
pressure astern. The wing propellers are ahead of the Coal per horse-power per hour, Ib. 2-6 2-42 2-74 2-6 
inner propellers. The construction of the rotors is Exhaust steam from auxiliaries led into Auxiliary condenser On turbines — Various 
generally known; these have been carefully balanced 
under steam, and can run up to a speed of 400 revolu- Speed of ship, by log, knots ... 13-0 13-0 13-0 13-0 
tions per minute, and each shaft has a governor fitted. 
HeM.&. Dreadnought, Progressive Trials at Various Powers, Ath October, 1906. 
Steam pressure in builers, 1b, 220 215 227 218 223 230 235 242 
Air pressure in stokeholds, in. _ 0-13 0-30 0-80 0-80 0-50 0-75 
Duration of trial, hours Two One Two One One Two One Two 
Starbd. Port. [Starbd. Port. {Starbd. Port. | Starbd.| Port. [| Starbd. Port. {Starbd.| Port. [Scarbd. Port | Starbd. — Port 
Steam pressure at engines, Ib, 208 208 0] 201 218 218 208 208 215 215 217 217 224 224 227 227 
Jnitial steam pressure in high-pressure turbines, Ib. ... | 1 10-0 13-5 14-0 13-5 74 69 74-7 68-2 87-0 82-0 87-0 82-0 
: { Viu Vac Vac Vac. Vac. Vac. Vac. Vac. Vae. Vac. PL og f| Vac. fh - “ 
J. 3555 3 35 * ~ - ae . » = we es pte pole b ) - “25 -39 
” ” low-pressure turbines, Il l7in, = 22in. l6in. 20in. lZin. =«15-7in. | Sin. Jin. jin. fin. J | ain yp) 0 
“ cruising turbines, Ib. 25 25 25 25 55 5a 179 178 179 179 180 178 180 179 
Vacuums in CORON: sic coc ace ase Kee ae one 28-0 27-8 28-0 27 -0 28-0 27-8 27-1 27-4 2-5 27-6 20-7 27-8 26-5 27-5 26-2 27-5 
Revolutions per minute, inner shafts, number.. 117-0 111-4 128-8 122-] 158-4 152-5 181-5 176-3 | 263-7 261-1 289-4 279-29 277-4. 275-8 | 306-1 301-7 
wing shafts, number ... 121-7 115-6 140-8 138-6 155-4 149-2 154-8 149-7 249-6 245-0 245-0 242-2 266-3 273-3 204-0 52-5 
Horse-power, inner shafts 115 327 185 304 842 S44 1293 1197 3542 3465 4858 4388 3901 4383 5 5H0D 
sa RS met Seg akc “eed. “andes, Ceve & 282 436 4133, 567 518 185 14s 2213 2081 1957 1889 2697 2767 2327 2412 
total ... 694 609 921 827 1409 1362 1778 1645 5755 5546 6815 6277 6598 7150 7958 7917 
a grand total 1303 1748 2771 3423 11,301 13,092 13,748 15,875 
Steam condensed per horse- power 
Per hour from main engines, |b. 34-9) 37-4) 38-2) (16-0) 17-7 15-3 
58-5 11-6 49-7 32-3 1 -19-9 18-16 18-9 16-6 
auxiliary engines, Ib. 23.6 | 12) 11-5) 3-9) 0-46] 3-6) 
Exhaust steam frotn auxiliaries led into Aux. condensers On turbines Aux. condensers On turbines Aux. condensers On turbines Aux. condensers On turbines 
Speed of ship, by loz, knots... _ — - _ _ <= 


The very high quality of work, the exactitude of the 
workmanship, have been noted by all who have seen the 
turbine machinery in Vickers, Sons, and Maxim's 
works. It may be of interest to mention that each 
of the cruising turbines has 39,600 blades in it, and 
the total number in all the turbines is in proportion. 
One feature in turbine machinery is the immensity of 
the exhaust pipes, each of the Dreadnought’s exhaust 
pipes being a rectangle 12ft. by 4ft.—this for 11,500 horse- 
anid The system of dry and wet air pumps is well 
cnown. 


Whilst the Dreadnought was under construction and 
some doubts as to her success existed there were 
excellent reasons for’ saying as little as might be about 
her. Now, however, that the ship has proved herself 
so entirely successful, and that the facts are practi- 
cally public property, the following details may be given. 
The turbines are of the following sizes :— 


Rotors. 


Diameter. Length. 

ft. in. ft. in. 

Criising oy as sc g 8 8 632 
High-pressure ahead 5 8 8 74 
Low-pressure ahead ., 7 8 6 6) 
High-pressure astern 5 8 3 13 


The low-pressure astern rotor is, as usual, in the same 
casing as the low-pressure ahead one. The necessity for 
accurate balance is apparent when it is mentioned that 
the actual weights of the revolving rotors on one shaft 
&mount to 82 tons. The boilers were designed to burn 
34,500 Ib. of coal per hour at full speed. The results 
show how this has " 


Pid R 


H.M.S, Dreadnought.—Thirty Hours’ Trial at 4600 Horse-power, 3rd and 4th October, 1906. 










































































































































H.M.S. Dreadnought.— Measured 


mile results at seven-tenths power (16,250 H.P.). 









Revolutions of engines per run: 
Starbeard inner shaft ... ... 
a wing shaft ” 
Port inner shaft... 
» Wing shaft ... 


Revolutions per minute’: 
Starboard inner shaft 


of wing shaft ese See 
Port inner shaft ... 
wing shaft ... 
Mean revolutions per minute of four shafts 
Time along mi'e, min. sec. ... 
Speed over ground, knots 


| Horse-powers :— 
Starboard 


Port 


Total 


First 
run. 
1,072 
1,076 
1,044 
1,076 


301-4 
302-5 
293-5 
302-5 
300-0 
3 33-4 
19-4 
9,029 
8,887 


17,956 












Second Third Fourth Fifth Sixth Means. 
run. run. run. run. run. 
1,040 1,072 1,048 1,068 1,048 
| 1,068 1,076 1,060 1,060 1,060 
} ~ 1059-6 
1,036 1,044 1,056 1,060 1,048 
1,060 1,076 1,064 1,063 1,056 
291-6 302-0 205-7 2OS «35 2.7 
299-4 303-1 299-2 296-1 299-2 | 
297-93 
290-5 294-1 298-0 296-1 295-7 | 
| 997-2 | 303-1 300:3 | 297-0 | 298-0 J 
294.7 300-6 298-5 296 9 297-1 
3 34 3 33 3 $2-6| 3 34-8| 3 32-6 
19-34 19-43 19-49 19-34 19-49 19-421 
8,711 9,086 8,617 8.617 8,656 — 
8,767 8,904 9,006 8,932 8,936 — 
17,478 17,990 17,623 17,549 17,592 17,698 
































Wind about 25 knots (force 4 to 6) on beam. 


: Eliminating tide, the mean speed is 19-396, 
een approximated to, and though the “ ' 


Apparently tie tide turned between third and fourth runs, 
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designed power was exceeded—as at 23,000 horse-power 


she only just neared the designed speed—yet there | 


| 


was little danger if the intended 320 revolutions per 


minute were passed so far as damage to rotors was con- | 
| 


cerned. 

Doubtless the turbines will occupy technical attention | 
for some years to come, and the results of careful and | 
unbiased observation will add to technical knowledge. | 

The public must remember that four propellers are an | 
experiment; there is very little experience with them, | 
hence it may be found advisable to make experiments | 
with other designs, but, as we show below, the Dread- | 
nought has done all that was expected of her, and has on | 
her first trials been remarkably successful. | 

Lord Brassey, in March, 1905, speaking of our warship 
said, building :—*‘ Each new design for British battleships | 
has shown a marked advance upon the preceding type. 
There are none better under any flag. It may be claimed 
that England has led the way in these splendid creations 
of the labour and ingenuity of man.” This may well be 
said of the Dreadnought. But she will not be repeated. 
Her design and construction have been an education, and 
already her successors have features in their design which | 
will be improvements. 

One very important feature about the Dreadnought | 
is that her complement of men is much smaller than | 
that of the Terrible or Magnificent, her crew all told | 
numbering but about 655 as against 900 and 820 of the | 
former. | 
H M.S. Dreadnought.—Thirty Hours’ Trial at 16,250 Horse-zower, | 

6th und (th October, 1906. | 

The first ten hours without closed exhaust ; the next six hours | 
with closed exhaust on turbines and auxiliary condenser ; the last 
fourteen hours with closed exhaust on turbines and evaporators. 
MEAN RESULTS. 


Steam pressure in boilers 


Air pressurs in stokeholds .., 0-9in. 


Duration of trial 30 hours 


Starbd. | Port. 


110-4 1b. | 109-31b.- 
| 


0-6 1b. | 


| 
| 


Initial steam pressures in— 
High-pressure turbines ... 
Low-pressure turbines ... 3-75 Ib. 

Cruising turbines ... ses | 

Vacuum in condensers .. -| 27 

Xevolutions per minute: Inner shafts 

Wing shafts... | 236-22 


” ” 





Hors2-power: Inner shafts ... 5092 


aR Wing shafts 3350 
8142 
16,930 


17-01 Ib. 


Total ... 





Grand total ... 
Steam condensed per horse-power 
sobil Xeae tines 54-03 tons 
10-01 Ib. 


Waste of feed-water 
Water evaporated per pound of coal... 


Speed of ship, knots 19-3 





The horse-power of the engines was measured | 
directly by means of Denny and Johnson’s torsion | 
meters. This, it will be remembered, depends for its | 
action upon the measurement of the angular distortion of | 





Revolutions per minu‘e. 


Run. Starboard. 


Inner. Wing. Inner. Wing. 





342-0 320-8 


328-2 

325-8 

327-4 
Simpson’s 





the shaft itself. The snaft is thus converted into a 
transmission dynamometer, and the power passing 
through it is easily found. The apparatus consists of 
two discs or wheels of gun-metal keyed to the shaft at a 
suitable distance apart. Each disc carries one or more— 
generally one—permanent magnet, with the pole sharpened 
to a knife edge projecting from its periphery. Imme- 
diately underneath each disc is a stand containing a 
number of independent coils of insulated wire. Wires 
from the coils are lel to a telephone which has 
differential winding. It is so arranged that if the 
shaft rotates without any distortion the permanent 
magnets pass simultaneously two coils, one in each stand, 
which are paired. The result is that absolutely simul- 
taneous currents pass through the differential windings of 
the telephone, and the receiver does not speak. Suppose 
now that the shaft twists, then one magnet will pass one 
of a pair of coils before the other, and the telephone will 
tick for each one. But, by means of a suitable switch 
and contact studs, various coils out of the numbers on tle 
stands can be paired together, and there is little difficulty 
in finding two which are the correct angular distance 
apart. As soon as this happens the telephone ceases to 
speak. The angular distortion of the length of shaft 
taken is then read off the instrument, and, being multi- 





| Water evaporated per pound of coal ... 


| Total loss of feed-water ... 


Speed of ship ... 


| of 3d. and 6d. per ton. 
| nine months shows that practically 880,000 tons more was 
| taken into Hull this year tian reached the port in the 
| corresponding period of last year. Singular to say, within a 
| month of the remission of the tax the activity has been 
| unusually large, over 132,000 tons more coal being received 


plied by a constant, gives the power that is being trans- 
mitted. This instrument, which has proved itself to give 
accurate results in many trials, is made by Kelvin and 


James White, Limited, of Glasgow. 


H.M.S. Dreadnought. Eight Hours’ Trial at 23,000 Horse-power 
on 9th October, 1906. 


MEAN RESULTs, 


Steam pressure in boilers 24110, 


Air pressure 1-2in, 


Port. 


Starbd. 


Lnitial steam pressures — 
In cruising turbines 


In high-pressure turbines ... 157 SIb. | 154-6 Ib, 


In low-pressure turbines 7-7 Tb. 12-01b. 


Vacuum 27 -Oin. 27 -din. 
Revolutions per minute, inner shafts ... 

- 3: wing shafts ... 
Horse-power, inner shafts 
Horse-power, wing shaft 
Total .., 


Aggregate horse-power ... 


| Coal per indicated horse-power per hour ... 


10-03 Ib. 


25-1 tons 


| Water per horse-power— 


Main engines per hour 14-41 Ib. ) 


15-56 1b, 
1-15 1b.J 


Auxiliary engines per hour ... 


21-25 knots. 


Slip at 19} knots 
S'ip at full speed 


2l per cent. 


26 per cent. wiv 








ACTIVITY IN THE YORKSHIRE STEAM COAL 
TRADE. 


Ir the present remarkable activity in the Yorkshire steam 
coal trade, having regard to the export and coastwise trade, 
is any indication of what business will be after the coal tax 
is withdrawn, then the year will rank as a record one in the 
history of the Yorkshire coal trade. If those who have agi- 
tated for a remission of the tax are right, that export business 
has been greatly retarded by the tax, there can be no wonder 


| that Yorkshire coalowners halt before placing orders for con- 


tracts for next year’s supplies for shipment even at advances 
The Hull official return for the past 


than was the case in September, 1905. The total for the 
nine months is not 200,000 tons short of the total sent to 


| Hull during the whole of last year, so that a record year is 


now assured. As before pointed out, the prospects of large 
consumers of South Yorkshire ‘‘ hards’’ are not very bright. 
A large portion of the yield of the Barnsley thick seam pits is 
locked up by railway contracts at 8s. 6d. per ton until the close 
of June next, so that higher prices are sure to be the order 
of the day. A slight redeeming feature may be found in the 


H.M.S. Dreadnought.—Measured Knot Trial, 9th October, 1905. 


Lorse-power. 
Time along 5 ct REL g eo 
knot. Starboard 

of all. 


Speed. 
| Port of all. | All of all. 


Knots, 
21-78 


. Seu, 


10 


13 


13,774 14,125 


21-45 13,663 
13,140 


12,842 


13,670 27,33: 


10 | 21-78 13,588 26,728 


21-39 


21-6 


26,112 


27,518 


13-5 13,270 


| 


mean ... Mean... 





vast develepment of the new South Yorkshire coalfield south 
of the river Don, wide of Rotherham and Doncaster. The 
collieries, which have scarcely yet been developed, are play- 
ing an important part in the markets. Three of the last to 
raise coal, viz., Dalton Main, Frickley, and Dinnington, 
have during the last nine months consigned 121,440 tons of 
steam coal to Hull, in addition to doing a large trade with 
Grimsby. There can be no doubt but that these will cause 
prices to rule steady, but, at the same time, they will be sure 
to pull down prices of house coal during the summer months, 
as both house and steam coal are raised from the same seam. 
Of course, a good deal of last month’s activity was due to the 
approaching closing of the Baltic ports, for during the last 
week of September 9280 tons were shipped from Hull and 
Grimsby to Cronstadt alone. The buik of the coal forwarded 
to Hull is still sent by the South Yorkshire collieries. Out 
of thirteen collieries, which last month sent over 10,000 tons, 
ten were firms working the thick seams, the other four being 
West Riding firms. Owing to a decline of 27,714 tons sent 
by Denaby and Cadeby, Aldwarke Main,.and Hickleton 
collieries, nine of the largest contributors only sent 189,638 
tons, or only 3462 tons more than was sent in the correspond- 
ing period of 1905. 








NEW ELECTRICITY WORKS, BIRMINGHAM. 


On Wednesday last took place the official opening of 
the New Summer-lane Generating Station which hag 
been erected by the Corporation of Birmingham, to the 
designs—as far as the general arrangement is concerned 
—of the City’s Electrical Engineer, Mr. R. A. Chattock, 
M.I.E.E. The architects for the building were Messrs, 
Ewen Harper and Brother of Birmingham, and the 
contractors for their erection, Messrs. William Sapcote 
and Sons, also of Birmingham. 

By the courtesy of Mr. Chattock we are enabled to give 
the following description of the undertaking, and to repro- 
duce a number of drawings, &c. The general plan of the 
station is shown in Fig. 1. The engine-house is 275ft, 
long by 100ft. wide, in one span. The _boiler-house 
measures 275ft. by 89ft., and the economiser-house 275ft, 
by 47ft. wide. The workshop block, switch galleries, 
battery room, mess room, c., are situated at the 
Snow-hill end of the Summer-lane front. The centrifugal 
pump-house occupies a position adjoining the canal arm, 

The plant in the station has been designed to deal with 
four classes of supply :— 

(1) A direct-current supply for lighting and private 
power purposes 1n the neighbourhood of the station at a 
pressure of 220 and 440 volts. 

(2) A direct-current supply through a system of trunk 
mains to the distributing switchboards at Dale End and 
Water-street generating stations at a pressure of 440 
volts, in order to deal with the increase in the demand for 
private lighting and power supply. 

(3) A direct-current supply to the overhead electric 
tramways within a radius of about two miles from the 
generating station at a pressure of 550 volts; and 

(4) An extra high-tension three-phase alternating- 
current supply at a pressure of 5000 volts. to sub-stations 
which have been erected in the outlying districts of the 
city. 

Wisely enough, Mr. Chattock allowed in his plans for 
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Fig. 1-PLAN OF SUMMER LANE STATION 


extensions—that is to say, he has built the station large 
enough to hold more machinery than is required at the 
present moment. Thus the engine-room is designed to 
hold direct-current machinery of a power of 13,000 kilo- 
watts and alternating-current machinery of a power of 
13,500 kilowatts—a total of 26,500 kilowatts. At present, 
however, he has only installed direct-current machinery 
of 7000 kilowatts capacity and alternating-current 
machinery of 4500 kilowatts capacity—a total of 
11,500 kilowatts. The first equipment consists of six 
Belliss engines, each having an output of from 2140 to 
2680 brake horse-power, three Belliss engines of 1000 in- 
dicated horse-power each, and each coupled to a 500-625 
kilowatt British Westinghouse alternator, and two turbo- 
generators of 500 kilowatts each. The six larger engines, 
four of which are to drive direct-current dynamos, and 
two to drive alternators, have cylinders of 25in., 36}in., 
and 55in. diameter, and a stroke of 33in. Steam is sup- 
plied by Babcock and Wilcox boilers, at a pressure of 
180 lb. on the square inch. There are ten of these boilers. 
Each has 6182 square feet of heating surface, and con- 
tains 280 tubes, arranged in twenty sections, each section 
having fourteen tubes 18ft. in length. Each boiler is 
provided with one of the firm’s superheaters, designed to 
impart 150 deg. Fah. of superheat to the steam, and con- 
taining 898 square feet of heating surface, made up by 
eighty-eight solid drawn tubes lfin. in diameter, bent 
into U-shape, and connected at both ends to wrought 
steel boxes of manifolds. Each boiler is also fitted with 
the firm’s double mechanical chain-grate stoker, each 
double stoker consisting of two 5ft. by 10ft. stokers, thus 
giving a grate area of 100 square feet per boiler. The 
speed of these grates can be varied from 6ft. to 27ft. per 
hour. Each boiler is estimated to evaporate 24,000 |b. 
of water per hour with Jin. natural draught and with coal 
of at least 10,000 British thermal units calorific value. 
All the six larger engines are stated to be strictly 
duplicates of one another in every particular. The only 
difference is that those driving the alternators are run 
rather faster than the others. Thus the direct-current 
engines revolve at the rate of 160 revolutions per minute, 
and the alternating-current engines at a speed of 
1663 revolutions per minute. At this speed the perio- 
dicity of the current generated is exactly 25 per second. 
The piston speeds in the two cases are 880ft. and 917ft. 
per minute respectively. The engines are designed to 
run condensing, but arrangements have been made 
whereby the exhaust may be made to atmosphere through 
automatic valves of Messrs. Belliss and Morcom’s design 
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and manufacture. Piston valves are fitted to all the 
cylinders, the high-pressure valves being of the variable 
expansion type, operated from the governor through 
special relay gear, by which the cut-off can be adjusted. 
The engines are all provided with heavy fly-wheels, and 
the calculated stored-up energy in the revolving parts is 
3400 and 4600 foot-tons for the direct-current and alter- 
nating-current sets respectively. The engines are lubri- 
cated on the makers’ forced lubrication system, oil being 
supplied to all the bearings under a pressure of from 20 Ib. 
to 30 lb. per square inch from duplicate oil pumps worked 
from the high-pressure slide valve excentric. Emergency 
stop valves workable from either the engine-house floor 
or from the platform above are provided. 

Each engine has its own surface condenser beside it. 
The cooling water is obtained from the canal, there being 
an independent pumping installation for this purpose. 
The exhaust steam before entering the condenser is 
passed through a Baker grease extractor. There are 
1767 fin. brass tubes, representing an aggregate length 
of four miles of.tubing in each condenser, and having a 
cooling surface of 4200 square feet. The air-pumps are 
on the Edwards principle, and are 18in. diameter and 
have a 1l2in. stroke. They run normally at 80 revolutions 
per minute, but can, if necessary, be speeded up to 120 
revolutions per minute, so as to enable each set of pumps 
to serve two main condensers. The air-pumps are 
alternately steam and motor driven, the two methods of 
driving being thus equally divided throughout the engine- 
house. The condensing arrangements have, like the 
engines, been designed and constructed by Messrs. 
Bellis and Morcom. 

The three smaller engines are triple-expansion, and 
generally follow the same lines as the larger engines. 
The cylinders are 17in., 24in. and 37}in. in diameter, and 
the stroke is 18in. . They run at 250 revolutions per 
minute, and each, as already mentioned, drives an 
alternator. These three engines exhaust into a common 
surface condenser, which, as a fact, is a duplicate of the 
condensers provided for the larger engines. 

Two exciters have been installed. Each is of 100 kilo- 
watts capacity, and is of the Belliss two-crank type, 
running at a speed of 450 revolutions per minute. Each 
of these engines drives a 100-kilowatt direct-current 
generator, built by the General Electric Company. The 
fields of these are shunt-wound, and there are four poles. 
The armatures are of the slotted drum-wound type, and 
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Fig. 2—PLAN OF BIRMINGHAM AND SUBURBS 


are constructed to give from 440 to 480 volts, and to 
stand a 10 per cent. overload for one hour. 

In addition to the foregoing generating machinery, two 
500-kilowatt steam turbo-generators, built by C. H. 
Parsons and Co., Limited, have been installed. These 
turbines, together with two exciter engines, are coupled 
to a surface condenser and motor-driven air pumps, sup- 
plied by W. H. Allen, Son and Co., Limited. The gene- 
rators are shunt-wound direct-current machines, giving a 
pressure of 460 to 520 volts, and each having an overload 
capacity of 10 per cent. 

The four 1500-kilowatt, direct-current generators have 
been supplied by Dick, Kerr and Co., Limited. Though 
each has a normal rating of 1500 kilowatts, their overload 
capacity is 25 per cent. in excess of this, or 1875 kilo- 
watts. Each machine has sixteen poles, and is com- 
pound-wound. The type of direct-current machine 
manufactured by this firm is too well known to need 
further description. It is intended to use these machines 
as ordinary shunt machines for the lighting supply and 
as compound machines for the traction load. The neces- 
sary alterations in the connections can be made on the 
switchboard. 

The alternating-current generators have been supplied 
by the British Westinghouse and Manufacturing Com- 
pany, Limited. They have revolving fields and stationary 
armatures wound to give three-phase 25 period current at 
5000 volts. Two are of 1500-kilowatt and three of 500- 
kilowatt full load capacity under ordinary rating, but 
they are all stated to be capable of standing a load of 
25 per cent. in excess of this. 

Two 100-kilowatt motor-driven balancers, made by the 
Pheenix Dynamo Manufacturing Company, Limited, have 
been installed for dealing with the out-of-balance current 
on the local lighting network, while two 25-kilowatt 
motor-driven three-wire boosters have been supplied by 
the same firm, to give the necessary increase in pres- 
sure on the trunk main supply to the Dale End and 
Water-street generating stations. These are capable of 
dealing with a current of 2500 ampéres, and of boosting 
up to 10 volts either positively or negatively. Each 
machine consists of a motor and two boosters for dealing 
separately with each side of the three-wire network. A 
200-kilowatt motor generator—also by the same firm— 
gives direct-current supply to the tramway system off the 
direct-current lighting bus bars during light load at night 
time after the main traftic has ceased. It consists of a 
shunt-wound motor driving a compound-wound generator. 

At some future time it is proposed to instal two further 
25-kilowatt boosters ; four sets of 20-kilowatt three-wire 





motor-driven boosters for dealing with 1000 ampéres 
and to boost up to 20 volts on each side of the network, 
these being for raising the pressure on the local lighting 
feeders supplied from the station; a 200-kilowatt rotary 
converter, with the necessary transformers, so that the 
extra high-tension supply may be converted at the 
station into low-tension direct-current supply, and that it 
may not be necessary to run steam plant on both classes 
of supply at times of light load; and a large storage 
battery, with reversible booster, for equalising the load 
upon the direct-current generators used for supplying the 
electric tramways. 

To describe the switch gear in detail would need a 
great deal of space. The problem of handling the direct 
current presented unusual difficulties on account of the 
proposed future extension of the station. Any fault 
would be disastrous locally and serious in its widespread 
effect in case it caused a cessation of supply. The 
problem was also complicated by the delivery of both a 
local supply to the network in the neighbourhood of the 
station, and, at the same time, a bulk supply by means 
of groups of heavy trunk feeders to old centres of distribu- 
tion in existing power-houses at Dale End and Water- 
street respectively. Beyond this there was a further 
difficulty, in that it was necessary to place the switch- 
gear across one end of the building in order to bring out 
the large number of feeders properly to the distributing 
conduits. 

However, Mr. Chattock appears to have cleverly got 
over all the difficulties, though, as will be seen from the 
view showing a part of one of the switchboards, which 
we reproduce, things are decidedly complicated. The 
switchgear was designed and built by the British 
Thomson: Houston Company, Limited, and the indicating 
instruments were supplied by Elliott Brothers. The 
cables connecting the switchboards with the direct- 
current generators are kept entirely distinct from each 
other throughout the whole of their run. They are 
carried from the basement under the switchboards along 
subways which run from one end of the engine-house 
to the other. These are filled with a series of stone 
shelves built into their sides, four shelves being pro- 
vided for each generator to accommodate the positive, 
the negative, the equaliser, and the shunt winding cables. 
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Fig. 3—CROSS SECTION OF A SUB-STATION 


The cables are insulated with wire and double braided 
with asbestos. The three-core extra high tension cables 
are run in a similar manner, but in an entirely separate 
subway. 

The feed pumps for the boilers have been supplied 
by Messrs. G. and J. Weir, of Cathcart. They are each 
capable of delivering 8000 gallons of water per hour at 
12 double strokes per minute. There are four of them, 
and they have water cylinders 9}in. diameter, and steam 
cylinders 124in. by 24in. stroke. 

The bunkers, which have been constructed over the 
boiler-house, can contain 2000 tons of coal. The convey- 
ing gear has been installed by the New Conveyor Com- 
pany, and it deals with the ashes as well as with the coal. 
Ordinarily the coal will come to the station in barges. Close 
to the edge of the canal basin is a 24in. band conveyor of 
the Robbins type. This is large enough for three barges to 
be discharged simultaneously, and can deal with 60 tons 
of coal per hour when running at 200ft. per minute. 
About 50ft. from the delivery end of the conveyor the 
belt inclines upwards at an angle of about 20deg. The 
coal is discharged from it into a small hopper, which is 
fed through an Ingrey weighing machine, by which the 
weight is automatically recorded, and then into a hopper 
at the ground level. From this hopper it is led by means 
of shoots to the filling apparatus of the gravity bucket 
conveyors. 

There are two bucket conveyors, each being 960ft. 
long, and provision has been made for fixing a third at a 
later date for the purpose of feeding and drawing from an 
auxiliary coal store which is to be erected on the wharf, 
and which is to be capable of storing a further 3000 tons 
of coal. The conveyors are fed through automatic fillers, 
and they each have a capacity of 60 tons per hour when 
travelling at about 45ft. per minute. 

On their return journey through the basement the 
conveyor passes in front of the boiler ash-pits, and the 
ashes are shovelled into it. On reaching the canal end of 
the boiler-house they again rise vertically to the level of 
a weather-tight bridge and pass horizontally over it. On 
the underside of this bridge are two large ash bunkers. 
One of these is over the roadway, and the other over the 
canal, so that the ashes may be loaded either into carts or 
barges. Each ash bunker has a capacity of 60 tons. 





The motors driving the plant were made by the Electric 
Construction Company, Limited, and consist of two 
16 horse-power motors for the gravity bucket conveyors 
and a 6 horse-power motor for the band conveyor. ~ — 

The whole of the high-pressure steam, feed and drain 
pipes, also the low-pressure, exhaust, suction, discharge 
blow-down and fire service pipes were supplied and 
erected complete by Stewarts and Lloyds, Limited, of 
Birmingham. At present only one economiser has been 
installed, but provision has been made so that there may 
eventually be four. Each section consists of 1280 tubes 
arranged in four separate groups, each containing 320 
tubes. They have been supplied by E. Green and Songs 
Limited. The circulating water pump-house is equipped 
with two 20in. steam-driven centrifugal pumps, and one 
12in. motor-driven centrifugal pump made by W. H. Allen, 
Son and Co. Large water storage tanks have been 
erected in the economiser house for storing a supply of 
cold water from the town mains and the hot water from 
the air pump hot-well discharge. 

As will be seen from Fig. 2, the city is mapped out into 
districts, and that five sub-stations have been erected, 
These are at Parker-street, Camden-street, Scholefield 
street, Upper Trinity-street, and Court-road. The 
Camden-street sub-station is the first to be completed 
and put to work. The various stations are all alike in 
design, but vary somewhat in capacity. They consist of 
a machine room containing the static transformers, 
rotary converters, boosters, and balancers. Galleries run 
down each side of the room for the switchboards, extra 
high-tension being on one side and low-tension on the 
cther. Cable tunnels for the two types of cables also run 
down underneath each side of the room. There is also 
® ventilation tunnel under the transformers. The 
battery, consisting of 256 cells, is placed on the first 
floor. The rotary converters are of 300 kilowatts 
capacity. Some of them are arranged to give 550 volts 
for the tramway, and some 440 volts for the lighting, xc. 
Exactly how many will be in each sub-station will depend, 
of course, on the demand in each locality. 

The whole of the sub-station equipments, with the ex- 
ception of the batteries and the combined balancers and 
boosters—the former being supplied by the Electrical 
Power Storage Company, Limited, and the latter by the 
Phuwenix Dynamo Manufacturing Company—have been 
put down by the British Westinghouse Company. 

Our engravings on page 3872 show the _ interiors 
of the engine and boiler-house at the Summer- 
lane generating station, one of the switchboards, and 
the outside coal-handling plant. They are reproduced 
from photographs taken by Mr. Thomas Lewis, of Birming- 
ham. A section of the generating station, and a plan and 
longitudinal section of a sub-station are given on page 
369 ; while a cross section of the same station is given in 
Fig. 3. 





DOCKYARD NOTES. 


Tue Secretary of the Admiralty informs us that the 
Dreadnought left Plymouth on the morning of the 6th instant 
for the thirty hours’ trial at four-fifths full power, and com 
pleted it on the 7th. The weather was somewhat boisterous 
on the latter day, and some fairly large waves were met with ; 
the ship behaved in a highly satisfactory manner, and but 
little spray came on board. The full speed trials of eight 
hours’ duration were carried out on the 9th instant Runs 
were made on the measured course at Polperro, and the 
results proved that the conditions of the design had been 
fully realised. The steering and anchor trials were com 
pleted on the 10th inst. without hitch of any kind. This 
completes the series of steam trials for the ship, the gun 
trials only remaining to be carried out, 


THE Hibernia, running her trials at the same time, has 
proved somewhat of a failure. She only just developed her 
horse-power on the eight hours’ full-speed trial, and her 
speed was 18:1 instead of the expected 18-5 knots, or the 19 
some of her sisters had made. A heavy sea may account for 
some of this—she had worse weather than the Dreadnought- 
but, taking the horse-power into consideration, hertrials cannot 
be considered a brilliant success. As she has reciprocating 
engines, her trials, coming with the Dreadnought’s, are of 
special interest. Her engines are stated to have worked 
excellently. 


FInatiy, to the trio of trials comes the old Gladiator, 
which did her full power trial in the Bay of Biscay. She 
just exceeded 19 knots average. The designed speed is 
19 knots. The designed horse-power is 10,000; but she 
worked up to over 10,500 On her economical speed trials 
she realised 16 knots. This is a very fine record for a ten- 
year-old ship, though behind what she has done in the past. 
Her original trial eight hours’ full power was 10,018 indicated 
horse-power = 19-1 knots. 


THE newcoastal destroyers are to be built as follows :— One 
each by Hawthorn Leslie, Thames Ironworks, Palmers, 
Yarrow, Denny, Thornycroft, and two by White, of Cowes. 

THE Japanese battleship Mikasa has been raised and is 
now being repaired. 








WE are requested to announce that the second annual 
dinner of the British Empire Motor Trades Alliance, Limited, will 
be held at the Hotel Russell, Russell-square, London, W.C., on 
Monday, the 3rd December next 


THE INSTITUTION OF MECHANICAL ENGINEERS. —The first monthly 
general meeting of the coming session will be held in the Institu- 
tion House, Storey’s Gate, St. James’s Park, on Friday evening, 
October 19th, when the chair will be taken at 8p.m. The ballot 
lists for the election of new members, associate members, associates, 
and graduates, having been previously opened by the Council, the 
names of those elected will be announced to the meeting. The 
discussion is to be resumed and concluded on the paper entitled, 
‘* Railway Motor Car Traffic,” by Mr. T. Hurry Riches, vice-presi- 
dent, of Cardiff, and Mr. Sidney B. Haslam, associate member, of 
Cardiff. The following paper will then be read and discussed : 
“Some Notes on the Mechanical Equipment of Collieries,” by 
Mr. E. M, Hann, of Aberaman. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
A scneME has been decided upon by the Osaka city for| THE copper output for the United States for 1905 was| A New dock for fishing vessels, called the Hamilton 
extensive system of electric tramways at a total cost of | 397,909 tons, 100,000 tons greater than the average for the last | Dock, was opened at Lowestoft last week. It provides nine acres 
vo) 000,000. ‘ five years. of additional water area, and 1600ft. of landing space. 
Tux Belgian Consul-General at Johannesburg reports| Aw alloy of 60 parts copper, one part tin and 39 parts| A REINFORCED-coNCRETE standpipe, 50ft. in diameter, 


that a contract has been concluded for the extension of the Ben- 
guella Railway to Lake Tanganyika. 
4 moron to run electric tramway cars on Sundays was 
acted by twenty-four to five at Tuesday's meeting of the Newport 
Ye Council. A previons poll was also against Sunday cars. 


Iv both Tokio and Yokohama electric tramways are 
reatly extending. The two towns are now connected by an 
clectric tramway, and schemes are under way for the amalgama- 
tion of the various systems in Tokio. 


ArrER sixty-four years’ service on the Great Eastern 
Railway, Mr. A. J: Kemp, permanent-way inspector at Colchester, 
has retired at the age of seventy-seven, and the railway staff have 


presented him with a clock aud a silver-mounted umbrella. 


Tur Review of the River Plate (Buenos Ayres) 
announces that the company owning the Alvear concession for a 
railway between Rosario and Bahia Blanca has presented the plans 
to the Minister of Public Works for approval, The total length of 
line is 802 kiloms. 

Tur first 500 kiloms. of the North-West Brazilian 
Rai'way line was opened on the 27th ult. The railway, which is 
a Feanco-Brezilian enterprise, will connect the States of Sao 
Paulo and Matto Grosso, and will traverse hitherto unopened 
regions. 

Tur Great Central Railway Board of Directors have 
appointed Mr. William Purdon Viccars, of Anstey Pastures, 
Leicester, as deputy-chairman of the company, and elected Mr. 
Walter Burgh Gair, to the vacancy on the board caused by the 
death of Mr. Edward Chapman, 


Tux Great Western Railway Company has com- 
menced the laying of a large water trough between Ferryside and 
Carmarthen Junction, the work connected with which extends over 
half a mile, It is intended that when the trough is completed the 
Irish mail may be enabled to pick up sufficient water without a 


stop. 

On Tuesday last Mr. Thomas Price, of Merthyr Tydvil, 
locomotive inspector of the Merthyr district of the Taff Vale 
Railway, was presented by the directors with a gold watch and 
chain, a retiring allowance of £100 a year, with the lifelong 
privilege of travelling over the railway free. He is seventy-eight 
years of age, and has been fifty-eight years in the company’s 
service. 

Tue Board of Trade have recently confirmed the 
Clayton West and Darton Light Railway Order, 1906, authorising 
the construction of a light railway in the West Riding of the 
county of York, from Clayton West to Darton, and the 
Falkland Light Railway Order, 1906, authorising the construction 
of Light Railways in the parishes of Kettle and of Falkland, in 
the county of Fife, from Falkland-road Station to Falkland. 


Tue Diario Oficial, of 31st August, contains a copy of 
a contract entered into between the Mexican Government and 
Sefiores Leopoldo Villareal and Ernesto Zorilla for the construc- 
tion of a railway from Teziutlan, in the State of Puebla, to the 
port of Nautla, in the State of Veracruz. The concessionnaires are 
to commence work within six months, and are to complete 
15 kiloms. within eighteen months and 15 kiloms. each following 
year, so that the whole line may be completed within six years. 
Steam traction will be employed. Free importation of materials 
for the construction of the line will be allowed for a period of five 
years, 

On the Caledonian Railway at Beattock Summit on 
June 20th a passenger train from Moffat to Peebles was standing 
at the water column when it was run intoin the rear by the engine 
which had been used to assist it up the incline. Ten passengers 
received trifling injuries. Lieutenant-Colonel Yorke, reporting to 
the Board of Trade on the mishap, blames certain of the railway 
men, and says the accident points to the undesirability of attach- 
ing assistant engines to the rear of passenger trains. If such 
engines are required they should be in front, and if for any reason 
this is impossible, and it is absolutely necessary to place them in 
the rear, they should not be uncoupled until after the trains have 
come to rest, 

In reporting to the Board of Trade on a slight collision 
which occurred at Uddingston, on the Caledonian Railway, on 
August 13th, owing to a runaway van colliding with a train, 
Lieut.-Colonel Druitt says that as a single vehicle is permitted 
to be run behind a passenger train without being fitted with the 
train brake, it is most desirable, in the interests of safety that no 
such vehicle should be det«ched on a steep gradient, unless pro- 
vided with a hand brake. In every case, a vehicle is much easier 
controlled, when being removed from the running line to a siding, 
and when in the siding, if provided with a hand brake, and it is 
to be hoped that in future all vehicles such as horse-boxes, or vans 
used for meat, fish, milk, fruit, &c., which are liable to be attached 
to passenger trains will be so fitted. 

THE report of Lieutenant-Colonel Druitt to the Board 
of Trade upon the collision which occurred on August 16th at 
Preston, on the Lancashire and Yorkshire and London and North- 
Western joint railways, between the 10a.m. passenger train from 
Penrith and an engine and three coaches which were standing in 
No. 6 platform road, has been issued. Sixteen passengers com- 
plained of injuries. The inspector states that, owing to a mis- 
understanding between two signalmen, the Penrith train ran into 
No. 6 platform road, and as there isa very bad view of the platform 
roads before reaching them, owing to a curve and a wide and low 
over-bridge, the driver was unable to bring his train to a stand 
hefore it hit the tender of the engine attached to three coaches 
standing at the north end of that road. 


Tur North-Eastern Railway Company is about to 
renew the bridge carrying the passenger lines over the river Tees 
near Th rnaby. The existing ssru-ture, built by the Stockton a d 
Dar ington Railway Company in the year 1841, consists of cast iron 
xirders strengthened by wrought iron tension straps and carried 
hy masonry piers, which rest on piled foundations at about low- 
water level The new bridge is to be of the three-girder type, in 
which rolled steel joists and heavy sectio al steel work will be 
large’y introduced. The plans were made to the direction of Mr. 
Ww. J. Cudworth, of York, the chief engineer of the southern 
division of the North-Eastern Railway Company, and the contract 
for the work has been awarded to the Teesside Bridge and Engi- 
neering Works, Limited, Middlesbrough. 


Tue New South Wales Government are prepared to 
receive applications, for three very important posts in the rail- 
way and tramway service of the State. The principal post is 
that of chief commissioner, which carries with it a salary at the 
rate of £3000 a year. The other appointments are those of 
assistant railway corhmissioner, and commissioner of tramways, the 
remuneration in each case being £1500 per annum. The chief 
commissioner will have supreme authority in the management and 
maintenance of the State railways and tramways. These appoint- 
ments will be for a term of seven years, renewable for like periods, 
and are made under the New South Wales Railways Acts, Full 
particulars can be had from the Agent General for New South 
Wales, 125, Cannon-street, London, E.C., to whom applications 
must be sent on or before November 19th, 1906, 








of zine, is found to offer great resistance to the action of sea water, 
and has been largely used in naval construction. 


THERE are now over 700 motor omnibuses owned by 
London companies. According to the Commercial Motor, 469 of 
these were in service on October 4th, over 200 being in the repairers’ 
hands, The number of steam omnibuses is twenty-seven. 


THE treasurer of the Mersey Docks and Harbour Board 
has issued his accounts for the year ended July Ist. They show 
satisfactory expansion in the trade of the port of Liverpool. The 
total tonnage of vessels using the port inwards and outwards was 
32,295,712, against 31,992,774 in the previous year. 


A wind pressure of 30 lb. per square foot is specified 
in the New York Building Laws for buildings more than 100ft. 
high, with an allowable unit stress of 50 per cent. more than for 
dead or liveloads. Fowler gives 20 lb. for buildings less than 20ft. 
high and 30 lb. for buildings 60ft. high, with no extra allowable 
unit stress. 


A 38tin. rock drill, at full work, has been found to 
require 28 to 32 indicated horse-power at the compressor, but the 
actual power used against the rock was determined in a certain 
case to be only 1-7 horse-power. On the basis of 28 horse-power 
at the compressor, consequently, the efficiency of power at the 
drill bit was only 6 per cent. 


Tue largest casting ever made in the United States 
nas recently been completed by the Bethlehem Steel Company ; it 
is the frame for a 174ft. gap hydraulic riveter for the Lehigh 
Valley Railroad shops at Sayre, Pa. It is designed for a maximum 
pressure of 150 tons per square inch, A special truck was 
required to transport the machine. 


THE native mass copper of Lake Superior has the high- 
est electric conductivity of any known copper. A sample cut 
from the most compact portion of a mass, rolled and drawn into a 
wire of 0-104in. diameter and annealed, gave a conductivity of 
102-5 Mathiesson standard. Cathode copper, carefully deposited 
with a low current, and prepared in the same way, gave just as 
high a conductivity. 

A NATURAL alloy of nickel and copper, known as Monel 
metal, has been devised by an American firm for the manufacture 
of valves for internal combustion engines. The metal is said to 
drop forge satisfactorily, machines the same as nickel steel, and 
cannot be distinguished from pure nickel. This metal also 
possesses a high tensile strength and elastic limit combined with 
the non-corrosive properties of nickel. 


THE value of the mineral production of the Dominion 
of Canada in 1905 amounts to £13,714,941 which is an increase of 
£1,700 000 over the previous year. Gold was produced to the 
value of £2,897,366, out of which £1,665 440 was furnished by the 
Yukon Territory. The total production of pig iron in Canada 
during the first six months of the present year was 282,010 tons, as 
compared with 257,494 tons produced in the first half of 1905. 


In turning lathes the United Kingdom and the United 
States practically divided the import for the whole of Japan last 
year, of which Kobe absorbed nearly all. In cotton-spinning 
machinery, of which about six-sevenths was exported by the 
United Kingdom, Kobe absorbed five-sixths of the British 
machinery and five-sevenths of the whole import from all 
countries. In turning lathes Germany advanced her total import 
into Japan by over 300 per cent., but the value remained at not 
more than one-fifth of the British and one-eighth of the American 
import. 


Ir is reported from Paris that Professor Behring has 
discovered a new method of sterilising milk, without boiling it or 
destroying any of its essential principles. The method is based on 
the powerful qualities of German perphydrol, simply oxygenated. 
One gramme per litre of this substance is sufficient to destroy all 
noxious germs. Milk thus sterilised can be kept a long time, 
and is not injured by travelling, but it cannot be drunk until it 
has been gently warmed and-a drop of a catalytic substance 
added. Dr. Behring has proved that light has a very harmful 
effect on milk, whether sterilised hot or cold, and he recommends 
that it should be kept in a dark place or in red or green bettles. 


A metHop of isolating radio-thorium from thorium 
salts is described by Messrs G. A. Blanc and O. Angelucci in the 
Atti dei Lincei. When sulphuric acid is added to a solution of 
thorium nitrate containing barium chloride no precipitate is formed 
in the cold solution, but on warming, part of the barium is precipi- 
tated as sulphate, the precipitate carrying down some of the radio- 
thorium. The sulphate is converted into carbonate by fusion with 
sodium carbonate, and the product, after thorough washing, is 
dissolved in acid ; on adding ammonia a slight precipitate of radio- 
thorium is obtained, which has an activity about 5000 times 
as great as thorium hydroxide in a state of radio-active equi- 
librium. 


In his address to the members of the Civil and 
Mechanical Engineers’ Society, on October 4th, Mr. W. B. Esson 
said the steam engine had reached such a high stage of efficiency 
that little or nothing in the way of improvement could be looked 
for in the future. For the first-class steam plant the cost of an 
e.h.p., as far as fuel was concerned, worked out at -09 of ld. per 
hour. With suction gas the figure was -129 of ld. pere.h.p. per 
hour ; steam, non-condensing, -120 of 1d. pere.h p. per hour ; with 
oil engines of the latest type -125 of 1d. per hour; and with the 
Mond gas plant -051 of 1d. pere.h p. perhour. The total cost per 
e.h.p. using Mond gas the author calculates at -387d.; suction gas 
-423d.; steam, condensing, -385d.; steam, non-condensing, -402d.; 
and oil -444d. 


Tron in China is made by mixing four parts of the ore, 
one part of decomposed coal dust, and one part of small coal. The 
mixture is placed in crucibles each about 18in. deep and 6$in. in 
diameter. The crucibles are heated in a furnace having walls 
about 3ft. high and a floor 4ft. by 64ft., which is covered with clay 
and spread with a layer of coarse coal to a height of 7in. or 8in. 
above the clay. The furnace holds about sixty of these crucibles, 
The space between them is filled with small coal, and on top is 
placed a 3in. layer of small coal, followed by a layer of cinders and 
ashes of the same depth, About sixteen hours of strong heat 
suffices to convert the mixture into a mass of carbon iron, says the 
Iron Age. This is made into wrought iron by re-heating over a 
wood fire and by hammering it when red-hot. 


THE use by the Kénigliche Porzellan Manufactur of 
fused magnesium oxide in the construction of tubes and crucibles 
has led Messrs. H. M. Goodwin and R. D. Mailey to publish the 
results they have obtained in an investigation of the physical pro- 
perties of fused magnesium oxide in the Physical Review he 
fused substance is a white, very hard crystalline substance, the size 
of the crystals depending on the rate of cooling. The melting 
= of the material is 1910 deg., the coefficient of expansion 

ing very nearly the same as that of platinum, a fact which will 
prove of value in its application. The results recorded for the 
electrical conductivity show that up to 1150 deg. Cent. fused.mag- 
nesia is a better insulator than porcelain. Fused salts, asa rule, 
have very little action on the material, and it is attacked only 
slowly by cold, dilute mineral acids. 


106ft. high from the inside of the bottom of the tank to the top of 
the cornice, and with a capacity of 1,500,000 gallons, has been 
completed and is in service in the waterworks system of Attleboro, 


AccorpinG to the Bulgarische Handelszeitung, an 
extraordinary credit of 1,360,000f.—£54,400—has been granted 
to the Minister of War for the construction of a canal connecting 
the Black Sea with Lake Devna. This work will be undertaken 
py _ same company who have in hand the coustruction of Varna 

arbour. 


THE Post-office authorities have decided on a wide 
extension of the motor mail van services, and it is anticipated that 
before long the system of motor mails will have attained very 
large proportions. At present motor mail vans are running to 
Hastings, Br ghton, Eastbourne, Redhill, Epsom, Epping, Romford, 
Hitchin, and other places. 


THE strong agitation against motor omnjbuses being 
allowed to run in Mar ter ended st fully on Monday, when 
the Hackney Carriage Committee of the City Council unanimously 
decided that the licences of motor omnibuses, which expired on 
the 16th inst., shall not be renewed. The grounds of objection 
were that the omnibuses created a nuisance in the suburbs and, as 
at pr-sent built, were unfit to run on the roads. 


Ir is proposed to erect a transporter bridge over the 
river Ouse at Boothferry, a clear headway of at least 120ft. above 
ordinary high-water level being allowed. The question came before 
the Ouse and Foss Navigation Committee, and at a recent meeting 
held at York a report was issued. While generally opposed to the 
increase of bridges over the Ouse, the Boothferry project is 
regarded by the committee as the least objectionable. 


THE Diario Official of 9th September contains a copy 
of a contract entered into between the Ministry of Public Works 
and Engineer Elmer Lawrence Corthell for the construction of a 
maritime port, and the carrying out of certain dredging and port 
works, at Rio Grande do Sul, Brazil. The Diario, which contains 
the specification of the works to be carried out, may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, E.C. 

A MEETING of the Committee of Management of the 
Society of Motor Manufacturers and Traders was held on Monday, 
October Ist. The proceedinus were largely c ncerned with the 
exhibition which opens at Olympia on N vember 15th. It was 
decided to make the charge for admission on Thursday, November 
15th, and Thursday, November 22nd, half-a-crown up to 5 p.m. 
The latter date will be the Aut»mobile Club day, and there will 
be the usual reception and tea by the members of the Ladies’ 
Automobile Club. 


AccorDING to a New York telegram it has been finally 
decided that the Panama Canal shall be completed by cortract. 
The labourers and all the employés now in the Canal zone will be 
retained by the successful contractor, and the personnel of the 
Canal Commission will not be changed. The proposals for furnish- 
ing Chinese labour were made under such conditions that the con- 
tractor will carry out the agreement, while the United States 
Government will give the coolies the same protection as though it 
employed them directly. 


THE proposal to transmit electricity generated at the 
Victoria Falls to Pretoria and Johannesburg is taking shape, and a 
first issue of capital will, it is said, be announced within the next 
few weeks. The distance from the Falls to the Rand as the crow 
flies is 600 miles, but #t will be necessary to make deviations that 
will increase the distance to be covered to nearly 700 miles. The 
extraordinary pressure of 150,000 volts is proposed. At the outset 
provision is to be made for 30,000 horse-power, but this may be 
increased as necessity arises. 


Tue Motor Union have decided to convene a repre- 
sentative conference to consider the report of the Royal Commis- 
sion on Motor Traffic, and the proposals for further legislation and 
additional taxation in regard to motor cars which have been made 
in various quarters. The conference will be held on the afternoon 
of November 14th, at the Hotel.Great Central. The chairman 
and honorary secretary of all the provincial clubs affiliated to the 
Union—eighty in number—as weil as the 125 honorary corre- 
spondents of the Union throughout the country, will be invited. 


Tue Grangemouth Docks of the Caledonian Railway 
Company, which have been under construction since 1898 and have 
cost one and a-half millions sterling, were formally opened on 
Monday. Tosecure an entrance from the Forth and do away with 
two miles of tortuous course up the river Carron the company 
acquired 500 acres and constructed adirect channel. The entrance 
lock is 525ft. long by 80ft. wide, with a depth of 32ft. at high 
water. The area of the docks is 116 acres. Immediately inside 
is a basin of 10 acres, which will be utilised by ships waiting until 
convenient to proceed to sea. 


Tur Agent-General for Natal has received information 
from his Government by this mail that the White Star liner Afric 
—11,948 tons—recently entered the harbour at Durban, which has 
a depth at the entrance of over 30ft. at low water, and after 
receiving prompt attention left the same day. This is the first 
vessel of the White Star line which has entered the harbour of 
Natal, and the Government are now constructing two berths in 
depths of S4ft. at low water for the convenience of steamers of the 
largest size. Rapid progress is being made with the development 
of further wharfage and storage accommodation at Congella, where 
the first vessel, a large timber steamer, was safely berthed along- 
side the wharves on Saturday last. 

Earty in the present year the London County Council 
accepted an offer made by a syndicate of a lease for ninety-uine 
years, at a rent of £55,000 a year, of the central portion of the 
crescent site formed in connection with the Holborn-to-Strand 
improvement, and in July last authorised the sealing of the 
agreement for the lease. It was understood that a theatre and 
many large buildings and shops would be erected on the site, and 
the scheme of the syndicate contemplated a large pleasure palace, 
which was to be known as “ Paris in London.” The Improvement 
Committee of the Council now report that the syndicate were 
unable to complete on August 24th, and had not yet done so, so 
they had no alternative but to advise the Council to rescind its 








resolution sanctioning the letting of the site. They accordingly 
make a recommendation to the Council to that effect. 


At Neath on Monday a conference of the various 
governing bodies of Glamorganshire was held on the subject of the 
preservationof Welsh water for the people of Wales, and especially 
the water of South Wales for the people of South Wales. Mr. 
Blandy Jenkins, chairman of the Glamorgan County Council, who 
presided, said that since the last conference an Act hed been 
obtained giving them power to inquire into the existing sources of 
supply. During the past ten years the county population hed 
increased by over 133,000, and with the prospective establishment 
of new works, &c., there was every reason to believe that that rate 
of increase would go on for many years, After some discussion it 
was resolved that the Glamorgan County Council should engage an 
expert or experts to prepare a report as to the best method of 





dealing with the present and future water supply of the adminis- 
trative county. 
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TO CORRESPONDENTS. 


4a In order to avoid trouble and confusion we find it necessary 
that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to i 
notice can be taken of communicati which do not comply with these 
instructions. 

4m All letters intended for insertion in Tax Encinern, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. ‘ 

sa” We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copus. 


REPLIES. 


C. 8. (Leicester).—Write to the Locomotive Superintendent, Midland 
Railway Works, Derby ; he will tell you if there are any vacancies. 

G. G.—See “ Prof. R. H. Smith’s Electric Traction,” by Harper Bros., 
and the “ Practical Construction of Electric Tramway Cvnstruction,” 
by Bowker, published by Spon. 

E. H. B. (Leicester).—Full particulars as to conditions of membersbip 
of the Institution of Mechanical Engineers may be obtained on applica- 

tion fro.o the Secretary of the Institution, Storey’s-gate, Westmiuster, 
8.W. 

County Hore. (Newcastle).—We think you will be able to obtain all 
particulars regarding the system of ventilation about which you enqnire 
from either Messrs. Matthew Paul and Co., of Dumbarton, or Mesors. 
W. Martin and Co., of Glasgow. 

E. W. (Dunstan-on-Tyne).— You might try either ‘“‘A Treatise on the 
Metallurgy of Iron,” by H. Bauerman, Weale’s Series, or ‘‘On the 
Hardening and Tempering of Steel,” by Roberts-Austen, published by 
Nature. We would advise you in the first instance to see these 
books in your nearest public library, so as to find out if they give you 
exactly the information you require. 

R. G. M. (Cambridge).—(1) For information 1 egarding air lift pumps see 
our issues of 12th February, 1:04, page 172; December 11th, 1903, page 
58; August 14th, 1903, puge 113; August 2nd, 1901; and April z8th, 
18%), (2) For a bovk on wells and well boring you might try “ Well 
Boring for Water, Brine, and Oil,” C. I-ler; E. aud F. Spon, London. 
(8) Fur information, regarding the water-bearing strata of Great Britain 
see ‘The Memoirs of the Geological Survey of Englandand Wales.” 
Published by Wyman, Fetter-lane, London, K.C. 


INQUIRIES. 


GRAPHITE. 


Sir,—W: uld any of your readers help me in the following matter? I 
shail feel interested to hear the views uf those interested in the material. 
Can graphite which has the following composition—carbon, 32 per 
cent.; silica, 43 per cent.; alumina, 16 per cent.; oxide of iron, 4 per 
cent.; with various small percentages of other metals—be refined, so as 
to contain, say, 80 per cent. carbon, by any mechanical method, either by 
concentration, gravitation, &c.? GRaPuHIte. 
October (th. 


ERRATA. 

On THE Section oF Wetrs.—Page 339, thicd column, lines 47 and 

48, read “width should be something slightly under 4 » &e, (88-6 
Ve 

x 4) - x = 59ft. - »." Page 340, first line read “force and ray” for 
‘force of a;" liue six, read ‘‘¢.g.’s” for ‘‘ c.b.’s;” line seven, read ‘‘not” 
for *‘also;" line seventeen, read ‘w p” for ‘ 107,” and ‘25-44 x ,',” for 
“25-443.” 








MEETINGS NEXT WEEK. 
INSTITUTE OF MARINE ENGINEERS.—Monday, Octuber 15th, at 8 p.m., at 
58, Romford-road, Stratford, E. Lecture or Discussiun. 
Tax Junior INSTITUTION OF ENGINEERS.—Tuesday, October 16th, at 
7 p.m., at the Westminster Palace Hotel. Annual General Meeting. 


Paper, “The Protection of Inventions,” by Mr. R. E. Dunbar Kilburn, 
M.A. (Cam.). 

InsritvTioN OF ELrcTRICAL ENGinrers: Leeps Locat SxEctiox.— 
Thursday, October 25th, at 7.15 p.m., at the University, Leeds. General 
Meeting. Presidential Address by Mr. G:orge Wilkinson, M.LE.E., 


M.I.M.E. Paper, ‘‘ Recent Practice in Ovevhead Equipment for Tram- 
ways,” by Mr. R. H. Campion. 

Tue INstTITUTION OF MECHANICAL ENGINEERS.—Friday, October 19th, at 
8 p.m., in the Institution House, Storey’s Gate, St. James's Park, 8. W. 
Ordinary general meeting. Discussion, ‘‘ Railway Motor Car Traffic,” 
by Mr. T. Hurry Riches, Vice-president, of Cardiff, and Mr. Sidney B. 
Haslam, Associate Member, of Cardiff. Paper, ‘‘Some Notes on the 
Mechanical Equipment of Collieries,” by Mr. E. M. Hann, of Aberaman. 
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The French Naval Programme. 


THE difficulty experienced by our French neigh- 
bours in settling upon a programme of naval 
construction and carrying it through is emphasised 
once more by the discussions now taking place upon 
the proposals that will shortly be presented to the 
Chamber of Deputies by the Government. The 
programme of 1900, which was to have given to the 
French navy its old relative strength, is not even 
yet terminated, nor is it ever likely to be in its en- 
tirety. The tampering with the programme so far 
destroyed the aims of those who are responsible for 
it, that when M. Thomson succeeded to M. Camille 
Pelletan as Minister of the Marine, and took counsel 
with the Conseil Supérieur, he saw that the only 
way of getting out of the muddle was to make a 
clean sweep, as far as possible, and start’ upon an 
entirely new policy of naval construction. For the 
new proposals represent nothing less than an entire 
change in the French policy, a change so drastic 
that it could not fail to provohe a great deal of 
criticism. At the moment when M. Thomson pro- 
posed to put on the stocks six battleships of 
18,000 tons, in anticipation of the programme he was 
bringing forward, he seemed to have the almost 
united support of the Chamber. This was due 
mainly to the impression caused by the able report 
of M. Charles Bos, who showed, ‘in view of the 
lessons of the Russo-Japanese naval battles, that 
France was imperilling her security in neglecting 
the construction of heavy and powerfully-equipped 


the sanction of the Chamber to start upon the new 
battleships during the present year. For the moment 
the party who had always been dazzled with the 
possibility of annihilating big and powerful fleets 
with torpedoes and submarines was silenced. Before 
venturing to attack the Minister's programme, 
in view of the purely subsidiary part played by tor- 
pedoes in the naval battles on the high seas in the 
Far East, the advocates of a flotilla of small boats 
waited to see the results of the manceuvres carried 
out in the Mediterranean. These were organised 
principally in order to test the efficiency of the 
submersibles and submarines. Attacks made upon 
Toulon were repulsed by these little craft, and at 
the termination of the manceuvres Admiral Fournier 
expressed himself as a strong believer in the sub- 
mersible boat. This revived the hopes of the party 
who regard the expenditure of money upon a battle- 
ship as a deplorable waste, when such a vessel can 
be sent to the bottom by a boat costing less than a 
tenth of the sum. They endeavoured to make out 
that Admiral Fournier himself recognised the 
superiority of the submarine over the battleship. 
The old controversy accoi:dingly broke out afresh, 
and the new programme seemed to be jeopardised 
by the opposition of the submersible enthusiast. 


The persistency with which a large section of 
the French public are pianing their faith in the 
submersible as a weapon of attack against the 
battleship may be explaine1 in two ways. In the 
first place, France regards herself as practically the 
inventor of the submarine and submersible boats— 
at least, in their practical form—and in view of 
their early promises it was firmly believed that 
they would prove an infallible weapon against the 
attack of the strongest fleet that could be brought 
against them. Secondly, France is finding it more 
and more difficult to equalise her budget on account 
of the steadily increasing expenditure in all depart- 
ments, while the revenue remains almost at a 
standstill. At such a moment, any method of 
increasing the fighting power of the navy without 
entailing any further considerable sacrifice would be 
hailed with satisfaction. This is what the advocates 
of the submersible claim to be capable of doing. When 
the British Government decided upon reducing the 
expenditure upon naval constructions, and held out 
the hope that a general limitation of armaments 
would result, the French decided that they were 
unable to follow this example unless Germany was 
disposed to follow the lead of Great Britain. More- 
over, this proposed reduction of armaments was 
taken as a text by French submersible engineers 
upon which to base arguments showing that France 
had no particular need to join in any movement for 
the limiting of naval constructions, since the advance 
she had obtained with the submersible gave her an 
advantage which she could not afford to lose. We 
repeat these arguments to show that the sub- 
mersible mania is not yet dead, and that the 
Government may be expected to meet with a con- 
siderable amount of opposition in their attempt to 
carry through the new programme. Further 
evidence of the gathering strength of the opposition 
of the submersible party is seen in the report of 
M. Henri Michel upon the proposed naval credits. 
In his verbal report before the Commission of the 
Marine, M. Henri Michel has distinctly sided with 
the submersibles. In a word, M. Michel proposes 
to undo all the work that has been mapped out by 
M. Thomson with the assistance of the Conseil 
Supérieur de la Marine, as he asks the Commission 
to reduce the number of battleships to be put upon 
the stocks from six to three, by which means there 
will be an economy of 16,391,000f., and a return to 
the old order of things which was so ruthlessly 
condemned in the report of M. Charles Bos. 


The suggestion of M. Michel to reduce the 
number of battleships is all the more extraordinary 
seeing that a Bill has already been passed author- 
ising the Minister to put the six battleships on the 
stocks. If this work is to be suspended it can only 
be done by the passing of another Bill. M. 
Thomson, however, is firmly determined not to allow 
any tampering with his programme if it can possibly 
be avoided. Le should by now have already 
started upon the construction of the six battleships, 
but they have been delayed pending an inquiry into 
the efficiency of the turbine as a means of propul- 
sion for such vessels. The report of the results 
obtained with the Dreadnought have removed any 
hesitation upon this point. It has therefore been 
decided to equip the new battleships with steam 
turbines, for which orders have already been given 
out, and work will doubtless be pushed forward 
as rapidly as possible, so that by the time 
the estimates ‘come up for discussion in the 
Chamber of Deputies, the programme will be so 
far advanced as to admit of no further modifica- 
tion so far as the battleships are concerned. At 
the same time, while the Minister is determined to 
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Supérieur de la Marine in order to increase the 
fighting value of the navy, he is giving partial 
satisfaction to those who are advocating a larger 
fleet of small boats. Among French naval engineers 
it is now generally admitted that, while the sub- 
mersible cannot possibly replace the battleship, it 
is, at all events, a valuable auxiliary, and for coast 
defence the recent manceuvres would seem to show 
that it is capable of excellent work, to the extent, 
indeed, that every battleship which got within striking 
distance of Toulon was reported to have been tor- 
pedoed by these little craft. It is evident, however, 
that the submersible is not yet perfect. Before 
giving out orders for these craft, the Minister has 
waited for the termination of the trials being carried 
out by the Emeraude. It does not appear yet 
us if these trials are conclusive. They have, 
at any rate, failed to settle the problem of 
motive power, and it is stilla question as to whether 
the submersible should be propelled by steam, 
internal combustion engines, or some other agency. 
Recently the Minister of the Marine ordered trials 
to be carried out with paraffin engines, without 
satisfactory results. The new submersibles are 
being designed to give as much latitude as possible 
for the changing of the propelling mechanism, and 
it is obvious that this question is one which, in 
naval circles, rather tends to diminish the value of 
the submersible, to which an exaggerated import- 
ance is given outside. Doubtless the submersible 
will be greatly improved at an early date, but for the 
moment naval engineers, who know what is being 
done with these little craft, are well aware that they 
do not lessen in any way the necessity of equipping 
the Navy with powerful battleships. Rather than 
seek to cut down the estimates, by striking out half 
the list of battleships to be put on the stocks, all 
the most competent authorities, with M. Lockroy 
at their head, are urging the absolute importance of 
carrying out economies in construction. According 
to M. Lockroy, the economies that could be effected 
in the arsenals would allow of France building a 
battleship every third year, while still more could 
be done by hastening forward the construction, 
instead of allowing vessels to remain on the stocks 
until they are almost out of date. These and other 
means, notably the placing of orders with private 
shipyards instead of monopolising most of the 
work in the arsenals, will be dealt with in the forth- 
coming debate on the Naval Estimates, when it is 


-probable that more attention will be given to the 
ways and means of enabling France to build her 
battleships as cheaply and as quickly as in England 
and Germany, than to the question of whether the 
submersible will be able to supersede the battleship. 


Ocean Passenger Steamers. 


THE development of the ocean passenger steam- 
ship or “ liner” seems to have no limits. Were we 
to plot a curve showing the sizes and speeds of 
these ships as designed and built and engined 
during the last twenty years, it would approximate 
to a straight line ever tending upwards. It has 
been said, indeed, that the Mauretania and her 
sister represent the end. But engineers, at least, 
do not believe in ends; there is always a way 
found, over, or under, or round, or, in the last resort, 
through every physical obstacle. We need not fear 
for the future; it may be left to take care of itself. 
Our concern now is with the most recent past, the 
ever present. The modern liner is the latest reply 
to the wants, wishes, and demands of a very 
numerous and influential body of men. Leaving on 
one side for the moment such giants as the 
Carmania and Caronia, the property of the Cunard 
Company, let us consider what has called into 
existence such a ship as the mail steamer Araguaya, 
the last addition to the fleet of the Royal Mail 
Steam Packet Company, an old company, whose 
ships keep up communication with South America, 
both in the Atlantic and the Pacific, and visit the 
Mediterranean as a subsidiary enterprise. 

We have said a good deal about this new ship on 
another page. We have put before our readers all 
the engineering information available at the 
moment. The point of view we wish to take now 
is different. We have here a floating hotel, fitted 
up without the smallest regard to first cost, as well 
as a fine cargo ship, designed and put together 
under the best conditions of material and workman- 
ship that car be obtained. The cost of such a ship 
must be very great. Not so many years have 
elapsed since £100,000 was held to represent an 
eoormous outlay on a single ship. The precise 
cost of the liner of to-day is never made public; 
but we shall not be far wrong if we say that it is 
often at least five times the sum just named. So 
far as the passengers are concerned, comfort and 
luxury are the first considerations. It is not the 
whole truth that the public insist on speed as 
well. The earnings of a liner depend on the 
number of trips she can make in a year; and the 








prime factor determining the number is her speed. 
But, put in another way, it is all a question of coal 
versus the other expenses of the ship. Let us 
suppose that the coal consumption at full speed is 
300 tons a day, costing £150. Let us further 
suppose that by running at such a less speed that 
the length of the voyage is increased twenty- 
four hours, the coal consumption is reduced by 
300 tons. Will the £150 saved on coal defray the 
cost of feeding the passengers and crew an extra 
day? The question assumes the form of a simple 
mathematical problem, and has been solved over 
and over again for all manner of commercial 
vessels. When we read of the enormous consump- 
tion of fuel which will be incurred by such ships 
as the Mauretania, it is well to remember that it 
does not all represent so much wilful extravagance. 
Of course the first cost of the machinery of 
a fast ship is increased, and her cargo capacity is 
reduced, as compared with those of a slower ship. 
But it is beyond dispute that the shortened voyage 
pays splendidly. If it did not high-powered 
steamers would not be builé. 

Luxury must be regarded from another point of 
view. If the decoration and fitting of a state-room 
cost a considerable sum, it is quite certain that the 
passage money represents a liberal interest on the 
outlay. The passenger trade of such a ship as the 
Araguaya is very curious, and its inner workings 
little known. But it is easy to understand that the 
millionaire is responsible for the existence of such 
“‘cabines de luxe”’ as are to be found now in every 
first-class liner. He has set the pace, ard the 
shipping companies have to keep up with him. 
It is the fashion in some circles to denounce the 
rich man’s luxury. But, after all, he is neither 
more nor less than a distributing centre. Money 
flows continually into his pockets, and he empties 
them as continually. With his accumulations we 
have nothing now to do. It is enough to point out 
that they are usually scattered after his death. 
The distribution of very large sums of money among 
a great host of workmen of all grades and classes 
is a direct result of the wish of the wealthy man 
for luxury at sea. So far as trade in commodities 
is concerned, the expenditure of £100,000 would 
do as well as three or four times the sum. 
But it is at least three or four times better 
for the working men of this country that the 
big, fast, luxurious steamer should be _ built 
rather than the cargo boat. In the state- 
rooms of the Araguaya, the usual notices about 
placing the jewellery and valuables in the purser’s 
care are printed in three languages—Englisb, 
Spanish and Portuguese, no French, no German. 
By far the larger proportion of the passengers are 
traders carrying on business with South America ; 
they are Spaniards and Portuguese, wealthy men. 
Is it not well that we in England should cater 
for their tastes? Must we be such purists as 
to assert that white and gold and tapestry and 
pictures, and, above all, room, are not necessary, 
and render a modern liner an ethical mistake? We 
think not; and so long as rich men are prepared 
to spend money in a way that gives abundant em- 
ployment, it is the duty of the shipowner to let 
him have that which he wants. So far from 
deprecating the modern liner because she is a floating 
palace, we congratulate Great Britain and Ireland 
on possessing the power and the will and the 
energy to build her. 

One other point deserves a moment’s considera- 
tion. The steamship represents the most remark- 
able application of science to industry. To say 
nothing of what shipbuilding has done for the iron 
and steel manufacture, it is certain that the 
development of the steam engine is due in the 
main to its uses for propulsion at sea. The extreme 
necessity for economy of fuel, and the peculiarity 
of the conditions of use, have stimulated investiga- 
tion, invention, and discovery to an extent which 
could never have been reached but for the develop- 
ment of the steamship. 


United States Export Methods. 


Wry is it that a Consul never sees any good 
thing in the trading methods of the country which 
he represents? The question has often been asked, 
never answered in a way that obtains universal 
acceptance. In this country we have become so 
much accustomed to unstinted abuse that reproof 
has lost its sting, and the British manufacturer 
treats his Consul as the Tar Baby treated Brer 
Rabbit—he just keeps on never minding. We 
commend, however, to certain of our contemporaries 
an article which appeared in the Iron Age of 
September 20th.. It is not in the least dry. 
Indeed, it is at once faintly humorous, interesting, 
and pleasant reading. Its author is a Mr. S. D. V. 
Burr. Whether he is a Consul or not we do not 
know, but we are quite certain he ought to be one. 
He knows his own mind, and ig very outspoken 








aieed. ‘Namemmieitibaii sql 
indeed. e are constantly told that the | : 
trader has nothing to hy that his cha 
phenomenal, his hustle overwhelming. If the 
British manufacturer is to hold his own With hj 4 
he must adopt American ways; the adaptability 
courtesy, and completeness of the American method 
put the Englishman in the shade. The versatility of 
the American is an enormous factor; he finds out he 
what everyone wants, and he lets them hayg it 
That is an English Press picture, but it is not Mr. 
Burr's. Mr. Burr knows better. There are feet of 
clay in the long boots of the Yankee. His plu 
hat covers a multitude of shortcomings. \ir. td 
begins by mentioning the hide-bound prejudices of 
some savage tribes. They mentally move in ruts: 
and then he goes on:—“If the American yi] 
exercise a little honest self-examination he will 
perceive that he is in a rut deeper and narrower 
than that occupied by either the dark man of 
Africa or the man of the Far East. He will also 
find that the rut is of his own digging, fashioned 
after his own design, and is stamped with hig own 
personal trade-mark. It is such a grand specimen 
of a rut that it deserves to be classed as a discovery 
and not as a mere invention. He has knowledge 
enough to get out of that rut, but lacks wisdom to 
apply the knowledge; he could if he would, but 
he won't.” Our own Consuls have censured us 
for lack of pliability. But they have never asked 
whether or not it would be worth while for a firm 
engaged in one branch of manufacture to engage in 
another. They seem to hold that the West End 
London coachbuilder is almost a criminal because 
he will not supply ox carts to Bombay. What 
prevents the Thames Ironworks from supplying 
sewing machines to the harems of Constantinople 
they cannot imagine. It will come as a startling 
surprise to these good folk to learn that the Ameri- 
can trader is just as bad. Let us hear Mr. Burr 
about him :—‘ For many years the American has 
been seeking a foreign market for his machinery, 
particularly in the rich and undeveloped, but deve- 
loping countries of Asia, Africa, and South America. 
He follows precisely the same trade methods now 
that he did at first, when he sent warming pans to 
Cuba, not knowing that they make elegant skim- 
mers in the sugar factories. At the present time 
he knows lamentably little about the character of 
the people he would like to deal with, and he is 
making practically no effort to learn their customs 
and requirements. Climatic conditions he is not 
bothered with at all. He has never studied, and 
to-day is not studying, the circumstances under 
which his machines will have to work. He knows 
they will work in the wilds of the Dakotas and amid 
the refinements of Connecticut, and, therefore, they 
will work anywhere, and under any and all condi- 
tions.” This is bad enough, but there is worse to 
come, and the worst of all we keep for the last. 
How familiar we all are with the reproach that we 
do not know, and do not care to know, how to pack 
our goods. ‘ Look,” we are told, “at the American 
methods.” Mr. Burr has looked at them very 
carefully, and this is what he says:—‘t The Ameri- 
can ships his goods in ton cases when they are to 
be lightered from the vessel; he packs them in 
1000 lb. packages when they are to be transported 
mule back; he sends open bearings to the Sahara 
Desert ; and the trouble is he does all this when he 
knows better. But he is only firm, not obstinate. 
He sends tons of beautiful literature, written in 
perfect English, and embellished with the finest 
engravings, to countries that only know a mighty 
little even of their own tongue. A personal repre- 
sentative he has heard of—but only the slow-going 
Germans do that trick—but he does not believe in 
that way of introducing his wares to a distant 
people. He makes his machine 10ft. wide and is 
not troubled as to whether it will go through the 
custom-house of the country or not; that is the 
way he has always built it, and if they don’t want 
it they can leave it alone. The pleadings of all the 
wild men of Borneo would not induce him to add 
half-an-inch to the length of an unimportant screw. 
The American is constituted that way, and perhaps 
he cannot help it.” We have always been told 
hitherto that this kind of pig-headed obstinacy !s 
the peculiar possession of the Briton. 


It is interesting to find confirmation of the asser- 
tion that the American Consul does all that vitu- 
peration and abuse can do to force his countrymen 
to amend their ways. Mr. Burr looks on him as 
the salt of the earth. We learn at last why Consuls 
are so cross. The American manufacturers keep on 
never minding. It will be remembered that even 
Brer Rabbit got mad with the Tar Babyat last. Mr. 
Burr tells us very plainly that “ the temper of the 
Consul is ruined, because he is the man on the spot 
upon whom all the kicking is performed, when trade 
is sent to Europe. -The American sits himself down 
on a stump and growls about what fools there be in 
this world, forgetting the shape of his own head 
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—— , 
He gives various quotations from Consular 
‘hortations which we need not reproduce, Further- 
are it seems that the German is the true com- 
poo Government, and much more to the same 
tere said that we kept the worst charge of 
|] until the last. It is found in the simple but 
jar-reachiDg explanation of the cause of the U nited 
States manufacturers’ lack of enterprise and flexi- 
b Ve beg our readers to bear carefully in 


ear 


aie) that the following passage has been written 
te an American, and its publication in large type 


anctioned by an editor of position and influence. 
The keynote of the whole matter may be found 
in the overwhelming conceit of the American pro- 
He is thoroughly convinced that he makes 


og of everything; and if other folks do not 
want it, it is their loss and not his . . . He 
should not forget that in these days of grace 


courtesy will get more trade than a blunderbuss.”” 

Among all the hard things that have been said 
about the British manufacturer, we cannot remem- 
her that he has been called a conceited man with 
ablunderbuss. Even this is something for which 
to be thankful. 


~ The Conference on Wireless Telegraphy. 


Tus Conference now in session in Berlin demands 
greater attention than is being given to it in this 
country. Proposed by Germany, and alleged to be 
in the interest of shipping, and presumably to secure 
the greatest good to the greatest number, a little 
examination would seem to point to the fact that 
what is really aimed at is an attack upon the 
Marconi Company. It is true that the draft treaty 
ut forward on behalf of Germany does not go 
quite so far as to state this clearly. It merely pro- 
vides that all coast stations, and all apparatus on 
board ships, shall be obliged to exchange messages 
without regard to the system of telegraphy they 
severally employ. The weakness of this laudable 
desire is at once manifest. Apart from the fact 
that the bulk, practically the whole, of the merchant 
ships now fitted with wireless telegraphy employ 
the Marconi apparatus, there is the drawback that 
acting as a floating post-office is no part of the task 
of a privately-owned merchantman. Her primary 
function is to earn money for her owners at the 
least possible outlay, and this outlay would not be 
diminished by the necessity of being supplied with 
every wireless telegraphing system the energetic 
scientists might put upon the market. The propo- 
sition is so unreasonable that some other object 
than that on the surface must of necessity be 
sought for. 

That object seems to be provided by an article 
published some little time ago in the Vossiche 
Zeitung. It is frankly admitted therein that wire- 
less telegraphy is not so far advanced under the 
German as under the British flag. The preponderat 
ing number of stations at which the Marconi system 
is installed is dwelt upon. Where, it is asked, is 
there a prominent point of any importance, and 
suitable for the erection of wireless stations, that 
does not belong to England, or is under English 
influence? The route to New York with the 
world’s most important passenger traffic is con- 
trolled by the Marconi Company, and the same will 
soon be the case with the sea routes to South 
Africa, East Asia, aud Australia. We have here 
the old complaint of British foreign coaling stations 
repeated in a new guise, but in this case the 
benefit of mankind is made an excuse which 
the other lacked. It is further regretted by the 
German paper that no German capital is embarked 
in this class of enterprise, and then it is urged that 
wireless telegraphy should be left to private com- 
panies, just as private cables are in private hands, 
although this demand is immediately followed by 
an admission that the success German coast 
stations are able to show on the commercial side 
18 practically nil. Here is a handsome collection 
of contradictions and a series of complaints lacking 
any trace of a spirit of sweet reasonableness. It is 
long since Signor Marconi made his first experi- 
ments in this country, but we cannot call to mind 
any reason why Germany should not have extended 
a hand to the young Italian scientist, and, 
In any case, he had no monopoly of his idea. 
There was no reason in the world why German 
capital and skill should not have been devoted to 
similar ends. And had those efforts proved as 
successful as have those of Signor Marconi, there 
Would have been no insuperable obstable to a 
German company securing the needed stations. 
We have yet to learn that German enterprise is 
checked in any part of the British dominions. 
There are, indeed, some traders who complain 
that it is the other way about to an almost 
intolerable extent. Possibly there might have been 
the difficulty or drawback that the stations would 
have been on British territory, but that is an evil 











which could not be removed by “ peaceful per- 
suasion.”” That the German stations are not a 
commercial success is merely due to German neglect 
in the past. 

A sore point is that German liners are fitted 
with the Marconi apparatus; and, finally, it is 
declared that it will be the task of the Conference 
to check the Marconi system trying to secure a 
monopoly. Here, then, is the gist of the whole 
matter. German enterprise missed a good oppor- 
tunity, and the omission must be repaired by hook 
or by crook. That this is really the position is 
accentuated by a Times telegram published on 
Monday. That message stated “there is one 
central subject round which all else revolves. The 
settlement of this would make the rest of the 
negotiations little more than an attempt to find 
suitable methods of giving practical effect to a 
central principle upon which an agreement had 
been effected. This is the question of the so-called 
Marconi monopoly.” The outstanding fact is that 
the success of the German endeavours would place 
the 774 stations of the Marconi Company at the 
disposal of everyone using any system whatever. 
Is it reasonable to demand that a British company 
against which nothing is urged save its success 
should be deprived of the fruit of its labours and 
energy for no end whatever except that less fortu- 
nate undertakings might have an opportunity of 
profiting at the expense of some one else ? 


Exports of Machinery and Steam Engines. 


MECHANICAL engineers cannot but feel satisfac- 
tion with the manner in which the foreign trade 
of the country is progressing, as demonstrated by 
the total of nearly 194 millions sterling returned by 
the Board of Trade as the value of the combined 
engine and machinery exports from the United 
Kingdom to all countries during the first nine 
months of the present year. This surpasses the 
corresponding period of last year by over 23 millions 
sterling, and it exceeds also the corresponding period 
of two years ago by nearly 4 millions sterling. In the 
machinery exports, which amounted as usual to 
about three-fourths of the combined aggregate, there 
has been an improvement since last year from a 
little over 12 millions to nearly 14 millions, or an 
augmentation of something over 13 millions. The 
trade with Europe has grown greatly from 14 to 
over 2} millions ; and so has business with India and 
Australia. There has been a marked augmentation 
also with South America, from £569,799 to 
£887,032. Taking India, the Straits Settlements, 
and Ceylon together, the miscellaneous machinery 
exports thereto have amounted to £1,019,209. Min- 
ing machinery is still “ under a cloud,” the require- 
ments of South Africa and Australia having been 
less than a year.ago, and the increased purchases of 
South America and India having been insufficient 
to make good these fallings-off, so that the total for 
all countries declined from £623,084 to £555,065. 
The South African decrease has been from £198,502 
to £187,095. The oversea agricultural machinery 
trade is excellent, an improvement since last year 
of £134,806 having brought the total value up to 
£936,595. The European demand grew from 
£549,765 to £624,837, and South American business 
expanded from £138,389 to £183,125, but business in 
that branch with British South Africa and Australia 
as compared with a year ago appears to be 
nearly stationary. Orders for steam engines during 
the nine months have amounted to nearly 
5 millions sterling in value, or about £700,000 
more than last year. The exact increase was from 
£4,244,882 to £4,963,795. Locomotive engines were 
sent abroad to the value of over 2 millions sterling, 
or £315,000 more than a year ago; the chief 
feature of the returns in this department is the 
extraordinary headway made by railway construc- 
tion and equipment in South America. That 
country has taken more than half of our total 
exports to all countries, the trade done with South 
America having been more than double what it was 
a year ago; for whereas then the value was 
£452,515, it has now risen to £1,053,615. The 
Scotch and English locomotive builders are known 
to have been very busy on South American account 
for several months past, but the figures were not 
expected to be as good as this; and the engine- 
building companies may well be ccngratulated upon 
them. South America is a country of great rail- 
way possibilities, from which much may _ be 
expected for many years to come. India, which 
usually occupies the premier position, this time 
takes second place with a total of £597,498, or 
some £100,000 behind its corresponding total for 
last year. A large falling off, as was expected, is 
shown by South Africa; but the orders from France 
and also from some of the minor European coun- 
tries have increased, and so, have Australian 
requirements. To sum up, British engineers, 
taking the foreign and colonial demand all round, 





and, excepting South Africa—for whose recovery 
further patience will evidently have to be exercised 
—have every reason to be well satisfied with the 
first three-quarters of the present year; and if, as 
seems likely, the remaining three months continue 
favourable, then the complete year 1906 should 
prove one of the best engineering export years of 
the past decade. 


H.M.S. Dreadnought. 


So far as acquired experience can give certainty, 
or human foresight hope, H.M.S. Dreadnought is 
a success—a success thorough, rounded off, com- 
plete in every respect. We congratulate Sir Philip 
Watts, who did more than design her. With him 
lies, in the main, the credit of the origination of the 
type. We congratulate her builders, the makers of 
her machinery, and, above all, the British nation 
on the possession of the most powerful warship 
ever constructed—a ship whose superiority above 
every otber fighting craft can be fully understood 
only by those who are skilled in the art of naval 
warfare, and understand its possibilities and its 
limitations. It is with no small pleasure that we 
place before our readers to-day so satisfactory 
a record of her trials. We have respected the 
legitimate desire for secrecy manifested by the 
Admiralty; and have carefully abstained from the 
publication of a line that might convey informa- 
tion to other nations which could be used to the 
detriment of this. The facts we give are already 
known within a not inconsiderable circle; and 
we do no more than anticipate by a few days, to 
satisfy the legitimate curiosity of our readers, the 
publication of figures which will, no doubt, be given 
to the world as soon as Parliament meets. Certain 
features in the propelling machinery will, no dovbt, 
attract attention; one is the small size of the tur- 
bines as compared with those of the Carmania, let 
us say; but the Carmania has only three shafts, 
and the number of revolutions is much smaller. 
A matter of extreme interest is the absolute 
fitness of the screws for their work. Unfortunately, 
as is but too well known, it is impossible to foretell 
precisely what a propeller ought to be in diameter, 
surface, and pitch. The danger in the present case 
is that the ship has done so well that those in 
authority may not try to do better. We commend 
to their serious attention the curious story of 
H.M.S. Iris and her propellers. 








WHAT IS A RAILWAY ? 


THe answer to this question, as defined by the highest 
judicial authority in Germany, is given briefly and concisely 
in the following proposition :—‘‘ A railway is an undertaking 
directed to the repeated moving away of persons or things 
over not quite inconsiderable stretches of space upon a metallic 
bed, which, by its solidity, construction, and smoothness, is 
intended to render possible the transport of great masses of 
weight, or the attainment of a comparatively considerable 
speed of transport movement, and by this peculiarity, in com- 
bination with the natural powers utilised for the production 
of the transport movement—steam, electricity, animal, or 
human muscular activity, or even on inclined roads, the 
gravitating action of the transport vessels and their loads, 
&c.—is capable of producing a comparatively powerful action, 
according to circumstances, only in an appropriate manner 
useful, or also destructive of human life, or injurious to 
human health.”’ 

This clear definition, which is translated almost literally, 
is, according to our contemporary, Stahl u. Eisen, taken 
from the published reports of civil cases decided in the 
Imperial High Court, Vol. 1, p. 252. 








Tux Province of Buenos Ayres has granted a ccnces- 
sion to Mr. C. J. Mansilla for the following network of light rail- 
ways of one metre gauge, viz., Bahia Blanca to Pehuajé, 480 kiloms., 
and Bahia Blanca to Pataognes, 259 kiloms., with branches to 
Azur and Mar del Plata, making in all a total of 1112 kiloms. 
The province of Buenos Ayres has also granted permission for the 
construction of a line from Los Toldos towards the fifth meridian, 
a distance of 250 kiloms. 

For the ten weeks ending September 29th the traffic 
receipts on the tramways owned and worked by the London County 
Council, both north and south of the Thames, amounted to 
£261,916, against £274,955 in the corresponding period of the 
previous year. The total traffic receipts from April Ist to Sep- 
tember 29th amounted to £687,704, against £712,011 in the same 
period in 1905. The receipts from lines worked by electric traction 
on the south of the Thamesshow a large increase, while those from 
horse-worked lines have fallen considerably. The receipts on the 
northern lines show a considerable decrease, accounted for by the 
interruption to traffic caused by several of the lines being recon- 
structed for electrical traction. During the ten weeks 58.813,104 
passengers were carried, against 62,399,383 in the same period of 
the previons year. Only 974 street miles of line were open for 
traffic, against 1023 in 1905. 

CONSIDERABLE alterations and improvements have 
been made in the services to the Continent vd the South-Eastern 
and Chatham Railway and the short sea routes Dover-Calais and 
Folkestone-Boulogne. By the 1l a.m. train from Victoria Station, 
in connection with which a turbine steamer crosses the Channel 
from Dever to Calais, a through carriage consisting of first-class 
lavatory compartments and lits salon, runs daily from Calais to 
Marseilles, Cannes, Nice, Monte Carlo, Mentone and Ventimiglia. 
The 2.20 p.m. turbine steamer service from Charing Cross vid 
Folkestone and Boulogne has been accelerated, reaching Brussels 
in time for the night expresses to Cologne, Frankfort, Hamburg, 
Berlin, Munich. and other German destinations. The 9 a.m. 
service from Charing Cross to Vienna and Trieste has heen 
improved by the addition « f a sleeping car, which runs daily from 
Calais, and js attached to the train de /uze in’ Brussels. 
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PUMPING PLANT FOR HONG KONG 
W. H. ALLEN AND CO., LIMITED, BEDFORD, ENGINEERS 


( For description see page 377) 














Fig. 1-MOTOR-DRIVEN TWIN-PARALLEL PUMPS 





























Fig. 2—-ALLEN-EDWARDS AIR PUMP 3—MOTOR FOR DRAINAGE PUMP 
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PUMPING PLANT FOR THE NEW GRAVING 
pock AT QUARRY BAY, HONGKONG. 
p large dock pumping machinery, which has recently 
a ‘ structed by W. H. Allen, Son and Co., Ld., of Queen’s 
been Se ee Works, Bedford, to the order of Messrs. John Swire 
as of 8, Billiter-square, London, E.C., isshown in the 
and —. on this page and on page 376. It is claimed to be 
engbly one of the largest electrically-driven plants of its 
rear we constructed in this country. The main portion of 
= ychinery consists of two large independent motor- 
ee ntrifugal pumps, the latter being of W. H. Allen’s 
ee ueror”’ twin-parallel type, having suction and dis- 
pire, branches 54in, in diameter, each fitted with 
chard pels, : 
These two main pumps are capable when working together 
f emptying the dock, which contains 2,793,000 cubic 
feet of water (77,700 tons) in 2°9 hours. The pumps 


commen 
water level is 
working for the 
time the water leve 
high-water level. : 

The design of these improved twin-parallel pumps pre- 
sents some novel features. aris already stated, each 
pump ¢ yntains two impellers, These are made of cast iron, 
and are 43in. in diameter. hey are mounted side by 
side upon the steel pump spindle. ‘The casing, which is of 
east iron, is in four parts, and its arrangement is well 
shown in the illustration ; the suction passages are so 
constructed as to divide the water on entering the pump into 
three streams, the centre one of which enters the two im- 
ellers on the two faces which are towards each other, the 
remaining two streams entering the impellers on the two 
faces which are away from each other ; the two separate 
discharge openings shown in the illustration are united by 


39ft. Gin. above the dock floor, and continue 
above period of 2-9 hours, at the end of which 
1 outside the dock has fallen to 4ft. below 





Fig. 4-SLUICE VALVE 


acarefully designed Y piece. The feet upon which the pump 
rests are cast in one piece with the lower part of the casing, 


as shown, and are of ample width and strength. The steel | 
spindle runs in white-metal bearings, for which efficient | 


means of lubrication are provided, and one end has a solid 
forged half-coupling for connecting to the motor. At the 
point where the spindle enters the casing a special design of 
stuffing-box has been employed, the gland being in two halves 
to permit of easy removal from the spindle. Water gauge 
glasses are also fitted to the upper parts of the casing of each 
pump to indicate the level of the water in the pump when 
charging up previous to starting the plant. 

The makers have adopted this type of pump in cases where 
4 pump of the ordinary single-impeller type would have 
necessitated such a low speed of revolution as to render the 
Plant unusually large and costly for the work to be done. 
In the present instance the plant has been designed to run at 
4 speed of 260 to 309 revolutions per minute. The motors, 
as will be readily seen in the illustration, are of the continu- 
ous current type, and are shunt wound and each capable of 
maintaining continuously an output of 600 brake horse-power 
at the above speed when supplied with current at a pressure 
of 250 volts. The field magnets are of the built-up type, 
having twelve poles securely bolted to the inner circumference 
of the yoke ring, the latter being of high permeability cast 
steel made in two halves. The cast steel pole pieces are 
fitted with laminated pole shoes securely attached to the 

e with screws. Ample air passages are provided, and 
arranged in such a mannér as to ensure efficient cooling of 
the pole shoes and magnet windings, the latter being in four 
Sections for this purpose? The armatures are of the usual 
slotted drum type, the core being built up of soft annealed 
mild steel dises mounted upon a cast iron hub, and securely 
clamped between cast iron end-plates. The windings are of 
the parallel type, and are of high-conductivity copper. bars, 


working in parallel on the same spindle. | 


ce work at the time of H.W.O.S.T., i.e., when the | 


| 
which are mounted upon an extension of the armature hub, 
and are easily removed by unsoldering the connections 
between the commutator and armature winding. Equi- 
potential points of the windings are coupled together at 
intervals by equalising rings fixed at the back of the commu- 
tator lugs. The steel armature spindles are provided at one 
end with a solid forged half coupling for connecting to the 
pump spindles, and are carried in two bearings of the usual 
self-oiling type. These pedestal bearings, together with the 
magnet yoke, are mounted upon a single cast iron base-plate 
of ample strength and stiffness. The brush gear is carried on 
frames which are registered into the face of the magnet yoke 
ring, and are rotated by means of hand worm gear. The 
carbon brush holders are of Allen’s patented radial sliding type, 
which permit of easy removal of the carbon brushes for 
inspection. The pressure of the brush on the commutator 
face is also readily adjustable. 

For exhausting the air from the two main pumps, the con- 
tractors have supplied one of their motor driven two-throw 
Allen-Edwards air pumps having barrels of 10in. diameter 
and a stroke of Tin. These pumps, which are illustrated in 
Fig. 2, are driven through chain gearing from a four pole direct- 
current motor of 6 brake horse-power, also of Messrs. Allen’: 
manufacture. The chain is one of Messrs. Hans Renold’s 
high-speed silent chains, both chain wheels having a central 
groove turned on the periphery, in which a specially shaped 
link runs, thus keeping the chain in its correct position on the 
wheels without the necessity for shrouding. The air pumps 
are connected to the tops of the main pump casings by 
lengths of solid drawn copper piping. 

For keeping the dock dry when empty, and for dealing 
with any leakage which may occur, a 10in. centrifuga) 
drainage pump has been tupplied This is also of the 
‘*Conqueror’’ type, having a 24in. diameter impeller, and 
running between 540 and 620 revolutions per minute. 
It is arranged with the spindle vertica', and is driven through 
a length of shafting by a semi-enclosed electrical motor of 
49 brake horse-power, the pump being placed at the bottom 
of the well, and the motor at the top—Fig. 3. The weight 
of the rotating parts is carried on a large ball thrust bearing 
of Messrs. Hoffmann’s manufacture. Proper precautions have 
been taken for the supply to and drainage of lubricating oi! 
from the motor bearings, in order to prevent oil coming in 
contact with any of the insulating materials in the motor. 

Not the least interesting feature of this plant are the twc 
5tin. main sluice valves, which are electrically operated and 














Fig. 5-DISCHARGE CULVERT 


placed on the discharge pipes from the main pumps. An 
| illustration of one valve is given in Fig.4. The body of each 
| valve is in two parts securely bolted together and of cast iron, 
| the sluice also being of cast iron faced with gun-metal on 
| the two seatings, the seatings on the inside of the casing 
being likewise of gun-metal. The sluice door is raised and 
lowered to its seatings by means of a bronze screw spindle, 
working in a gun-metal nut carried in jaws on top of the 
door. The spindle is rotated by means of a worm gearing at 
its head, operated by a small electromotor, the latter being 
securely bolted to a bracket cast on the upper part of the 
body of the valve. The motor is operated by means of a 
reversing controller attached at a convenient level on the 
side of the valve body, above which is also situated an 
automatic circuit breaker and an ammeter. An indicator is 
provided, showing the operator the exact position of the door. 
| The circuit breaker is also fitted with an automatic release, 
which is brought into operation by the door when it is lowered 
on.to its seat or when fully raised, thus automatically pro- 
viding against the possibility of over-winding and consequent 
damage to the motor and gearing. 

Owing to the size and power required for the main pump 
motors, and tbe special precautions necessarys«for starting 
and stopping these, the contractors designed and manufac- 
tured some special liquid variable resistances for the purpose. 
Each of these starters consists of two square tanks arranged 
in series and filled with a 10 per cent. solution of carbonate of 
soda. The plates, which are of wrought steel, are lowered 
into the tanks by means of a hand wheel and worm gearing, 
the operator standing on a platform above the tanks. When 
the plates are fully lowered, the cells are completely short- 
circuited by means of a laminated copper brush connecting 
the terminals. The depth of the liquid in the cells is so 
adjusted that the plates are always immersed, it being thus 
impossible to break the circuit except by opening the ‘cut-out 
situated on the main switchboard. Hence, to start the main 
pumps, the cut-out on the switchboard is first closed, which 
operation should at once switch on sufficient current—about 
200 ampéres—to start the motor. The motor is then brought 
up to speed by lowering the plates of the starter into the 
tanks. -In the event of failure of the shunt current, the 
plates are withdrawn automatically to the starting position 
by means of counterpoise weights. 

The discharge culvert from the dock is led into the sea 
below high-water level, and a cast iron multiple flap valve— 
Fig. 5—approximately 9ft. high by 11ft. wide, has been 
supplied for closing the mouth of this culvert. The valve 
consists of twenty independent hinged flaps constructed of 
specially coated teak, the face forming the joint at the edge 
of cach flap being covered with leather. 





carefully insulated with oiled linen and tape and varnished. | 


Ventilating ducts are provided, which ensure cool working. 
The commutators are built up on separate cast iron hubs 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





DERAILMENT OF ENGINES. 

Sir,—The railway accidents of this year have given rise to a 
great deal of interesting correspondence and discussion. I have, 
however, noticed only one passing reference to what I believe to be 
a very influential element in the mechanical problem of derailment, 
that is, the dangerous effect of sudden change of curvature and the 
consequent necessity of transition curves in all cases where high 
speed is to be used. Only two out of the three main forces at 
work in rounding a curve are commonly recognised and 
apprecia’el. The first is the total centrifugal force, or - es 
The centripetal force needed to balance this is partly supplied by 
the gravity component due to the superelevation of the outer rail 
and — by the guiding pressure of the outer rail upon the 
wheel flanges plus the frictional resistance to side-motion between 
rails and wheel treads. The second is the overturning moment, 
due to the centrifugal force having its resultant through the centre 
of mass, which lies 5ft. to 6ft. above rail level, and this is balanced 
by the righting moment of the weight acting with a leverage equal 
tu half the rail gauge. ‘Ihe superelevation slightly increases the 
HWE 
ZG? 
where G is the gauge, E the superelevation, and H the height of 
centre of gravity above the ra'ls. This increase never exceeds 
5 ox 6 per cent. 

But there is a third furce required to keep the engine or carriage 
on the curve. The balance of the above centrifugal by the suffi- 
cient centripetal force keep: the centre of mass at constant radial 
distance from the centre of curvature of the rails—that is, compels 
this centre of mass to follow the curve instead of the tangential 
straight line ; but it is also necessary to rotate the mass round its 
own centre of mass, and this rotation is not affected ia the smallest 
degree by the above balance. The rotation referred to is about a 
vertical axis, and, of course, itis the ucce/evation of angular velocity 
about this axis that requires a force moment to compel its occur- 
rence. So long as the engine—or carriage—is running on a curve 
of uniform curvature, this angular velocity of the mass is constant, 
and the above force moment is zero. On entering a transition curve 
the curvature gradually increases, and there is a_ plus 
acceleration of the angular velocity. A turning moment 
about a vertical axis proportional to this acceleration, and 
also to the moment of inertia of the engine mass, is required to 
effect it. This is supplied by an increase of lateral pressure of 
rail upon wheel flange at the leading end of the engine, and an 
equal decrease of rail pressure upon wheel fiange at the trailing end. 
After passing the middle of the curve, while approaching the end of 
i transition curve, the curvature is decreasing, and the angular 
acceleration is now of the cpposite sign, itis a retardation ; the re- 
quired compelling moment can only be furnished by a decrease of 
inward pressure of the outer rail upon wheel flanges at the leading 
end and an equal increase of the same at the trailing end. The 
amounts of these alterations of rail pressure upon the wheel flanges 
have been calculated by myself in a series of articles published in 
Motor Traction in July and August of this year. 

‘he point to observe now is that these extra rail-flange pressures 
are proportional to the square of the speed and to the rate of 
change of curvature per foot length of rail. If there be anywhere 
sudden change of curvature—that is, if the radius of curvature 
ehange at any point of the line by any considerable amount, then 
the above mathematically required forces become infinitely great, 
which means that they become greater than there is a physical 
possibility of the rails exerting; the rails either give way by 
springing, or permanent bending, or being torn from the chairs, or 
else the wheels ride over them. : 

To previde the greatest possible safety at high-speed, therefore, 
the curvature should vary uniformly from zero at the ends to its 
maximum at the centre of the curve. Well-shaped transition 
curves approximate to this variation. But in the curves of 
uniform radius, unhappily in most common use on English 
railways, there is at each end a sudden change from infinite 
radius in the straight line to the maximum radius of the 
curve. In entering the curve the acceleration of angular 
momemtum is, therefore, mathematically infinite, and the rails 
have to exert a very violent turning or slewing moment upon 
the engine and upon each following carriage. The shock comes 
chiefly upon the outside rail at the leading bogie. On leaving the 
curve and running from it on to the straight again, there is an 
equally sudden change of angular momentum of opposite sign ; 
that is, the engine having acquired a certain angular velocity 
round the vertical axis through its mass centre tends to persist in 
this rotation, whereas the rails forc2 it to stop rotating, tie stop 
page being quite sudden. Here the shock comes upon the inside 
rail at the leading end, and upon the outside rail at the trailing 
end. If the rails do not resist the shock, or if the wheels ride up 
on the rails, it seems more probable that the derailment would 
commence at the trailing end of the engine on the outside of the 
curve, because of the trailing end being coupled to the tender 
which, being still on the curve, is pressing outwards. 

Nature fortunately provides that forces which mathematicians 
calculate to be ‘‘ infinite’ never have any chance of coming into 
existence. The above described effects are modified, in the first 
place, by the fact that each mass, such as that of the engine, is 
carried on several pairs of wheels, so that the front end of the mass 
only comes first on to the curve: the new angular velocity corre- 
sponding to the curve is not applied to the whole length of the 
mass—so.to speak, although this is not a strictly accurate way of 
expressing it—at once, but is applied to the whole mass in the 
time taken by the wheel-base to run over the junction between 
straight and curve. In the second place, they are modified by the 
elasticity of the roadway, and by the lateral elasticity of the spring 
connection between underframe and wheels. 

Referring to the letter of ‘‘C. R. K.” in your issue of 5th 
inst., and the ‘‘swing-link bogie” illustrated therein, it seems 
to me that this device cannot have its presumably proved 
good effect in the mode explained in the letter. It is applied 
to the leading bogie, while the axles and springs of this 
bogie carry only, say, one-third of the whole weight. The 
vertical position of the whole mass can therefore be modified 
only to a very small degree by the tilting out of the horizontal of 
the bolster in this bogie. It will have the result of lessening the 
upward thrust of the springs on the one side of the bogie and 
increasing this thrust on the other side, and this will effect some 
change in the righting moment opposing the overturning moment 
of the centrifugal force ; but I fear the change must be in the 
direction of decreasing this resistant righting moment, at least in 
running on to the curve. The utility of the device seems to me 
to reside wholly in. its giving a transverse flexibility to the bogie, 
resulting in its keeping the bogie wheels close down on both outer 
and inner rails. These wheels must be regarded as the steering 
wheels, and the supreme importance of keeping them well on the 
rails continuously is well understood. At the ends of curves, 
whether they be uniform or transition curves, the superelevation 
of the outer rail necessarily rises rapidly. The leading bogie axles, 
therefore, if the bogie wheels remain in close touch with the rails, 
cannot remain exactly parallel to the driving axles, since these run 
some distance behind, where the cant is less or zero in running on 
to the curve and greater in running off it. Rospert H. SmiTH. 


leverage of this righting mo:nent, but only in the ratio {1 + 





UNEXPLAINED RAILWAY ACCIDENTS. 

Srr,—It was inevitable that the two serious accidents this summer 
due to high speed over sharp curves should again bring into pro- 
minence the question as to whether the present form of rail head 
and tire sections are the best possible. 





Major Pring‘e’s report on the Salisbury accident, which is now 
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just before the public, ascribes it directly to the overturning of the 
engine, due to centrifugal force. The tire flanges were not in this 
case the first to fail to do their work. The Grantham accident 
was, on the other hand, by all accounts, due to the flanges 
failing to keep the wheels on the line. 

It would thus appear that the danger from these two sources 
is about equal, and it may be argued that there is little use en- 
deavouring to increase our margin of safety by improving our 
flanges unless we are prepared also to reduce the danger of over- 
turning by lowering the centres of gravity of engines. I do not, 
however, think that this is correct, for an imperfect flange actiou 
undoubtedly sets up an oscillation which effectually increases the 
liability to overturn, and hence, if animprovement in flange action 
be possible, it would give us an appreciable increase in our margin 
of safety where excess speed occurs on sharp curves. 

No man, I presume, contemplates the possibility of doing away 
with any of the present precautions against excessive speed on 
sharp curves, but, on the other hand, we railway engineers, as a 
profession, must recognise our responsibility for giving the best 
possible chance of safety even when excess speed does occur, as it 
occasionally will with the best drivers in the world. 

Now, Sir, I believe that there is an important section of 
thoughtful engineers who hold that the present tlange and rai! 
head sections are not necessarily the best possible. For my own 
part I have frequently urged in the technical papersin the country 
where my work lies that we could in all probability do better 
from the safety point of view, and undoubtedly do better from 
the economic point of view, and that, at any rate, there is a very 
good case for extensive experiments. 

lagree with Mr. Keith that deeper flanges would be an advan- 
tage, though it is important to remember that this would mean 
an alteration, in all probability, to all distance blocks at crossings, 
heels of switches, check and guard rails, and possibly to the 
designs of fish-plates. 

I feel sure, however, that any thoughtful engineer must recog- 
nise that to give those deepened flanges a vertical side in contact 
with the rail, as shown in Mr. Keith’s sketch, would be to make 
the flange action so imperfect as to set up an oscillation which 
would increase the danger of derailment. 

It is important to remember that the object to be aimed at in 
improved flanges is as much to prevent oscillation as to give an 
increased grip. We want flange contact to be as nearly as pos- 
sible simple rolling contact, and to provide so that there shall be 
no unnecessary rubbing of the tlange against the side of the rail. 
With vertical-sided flanges there is—especially on sharp curves 
contact between the flange and the rail some distance ahead of 
the point of tread contact ; indeed, this point may in sharp curves 
be the only voint of contact with the side of the rail. Now, 
contact of the flange with the side of the rail ahead of the point 
of tread contact provides a rubbing action which in its nature 
amounts to an endeavour to mount the rail, and even though it be 
not successful in climbing—and its chances depend, ‘xter a/ia, on 
the sharpness of the flange—the ‘‘ciimb and fall-back” action 
that would go on would most undoubted'y set up a dangerous 
oscillation. 

With our p-esent rails and tire sections, it may be argued, we 
have nothing of this sort; but I would venture to think we have, 

and that it is here that the trouble 
lies. Our rail heads have vertical 
sides, and hence cur flanges tend to 
wear vertical also, and notwitbstand- 
ing a frequent—almost extravagant 

-turning up of tires, engine wheels 
will be found running with a vertical 
edge of about jin., and frequently 
with more. I ref-r to the leading 
whe-ls, of course, the only wheels 

concerned in this action. 

Now it should be noticed that the distance ahead of the point of 
tread contact that this point.A in the sketch will strike the side 
of the rail, varies not in proportion to the depth of vertical edge 
worn, but in a faster proportion, viz., as the square root of this 
depth, and thus small depths of wear assume relatively large 
importance. 

Thus, for example, suppose a flange be worn vertical for a depth 
of lin.—a bad case—then the distance ahead of flange contact on 
normal size wheels will be about 8in.; but if the flange be worn 
vertical for a depth of only about }in.—a very usual figure—then 
the distance of the point of flange contact is not 4 of Sin. but 
\/ 4 of Sin., z.¢., 58in. 

The hill railways with which I am acquainted have adopted 
sloping sides for their rail heads, so that no matter how badly 
worn their flanges, they eliminate the great danger above referred 
to, and always confine their flange contact to the point below the 
point of tread contact. 

The flange action problem assumes greater importance on hill 
railways, with their frequent end sharp curves; hence the above is 
significant, and shows that our present type of vertical-sided rail 
is, at any rate, not universally accepted as the best possible. 

The very slightest improvement in flange action would be worth 
a great deal of endeavour. Who is to say that a very slight 
increase in the margin of safety, for instance, in the Grantham 
case, would not have saved the train, for the engine got right over 
the curves on to the straight beyond before it derailed. 

There is, however, so much to consider in designing a fresh form 
of rail head and wheel flange, that it is impossible to confine a 
discussion to the limits of a letter ; but the general subject is one 
that merits, and I feel sure will shortly get, considerable attention. 

October 2nd. G. E. L. 


Sirk,—Mr. Stretton could hardly have read my letter in you" 
issue of 28th ult. very carefully, or he would have seen the reason 
why I suggested that he should use his influence to obtain an 
alteration in the section of the flanges of certain wheels. Tne 
reason is that, according to his own experiment as recorded in 
your columns, a flange of the present standard section can be 
forced, by side pressure alone, to mount a rail of the ordinary sec- 
tion, and that, according to his alleged experience, a tire of the 
standard section cannot be expected to traverse a sharp curve at 
high speed without derailing, and that, in his opinion, the danger 
of its mounting can be avoided only by reduction of speed. 

But, unfortunately, the public demand high speed, and there 
are many sharp curves in existence over which trains must be 
driven at high speed in order to satisfy that demand. It is 
necessary, therefore, that engineers should find methods for reduc- 
ing the danger without greater reduction of speed than is abso- 
lutely unavoidable. 

Fortunately, however, there are several methods by which this 
can be effected, such as (i.) giving a superelevation to the outer rail 
suitable to the speed to be allowed ; (ii.) imposing adequate weight 
on the journals of the leading wheels to prevent mounting ; and, 
when from any cause these methods cannot he adopted as fully as 
might be wished, (iii.) modifying the shape of the flange. 

1 have already shown that the risk of insufficiently weighted 
wheels mounting on a curve can be reduced as much as may be 
found necessary by making the rubbing surface of the flange more 
nearly vertical than is done in the standard section, and that by 
this ineans, combined with an adequate imposition of weight in the 
journal, it is quite possible to obtain a vehicle which will not 
mount the outer rail of any curve, however sharp—within the 
limits dependent on wheel base—at any speed, however high, short 
of that which would capsize the vehicle. Surely, then, there is 
reason enough for modifying the section of the tire in certain cases, 

But I quite agree with Mr. Stretton that merely deepening the 
flange would be useless unless the bevel of the flange is flattened 
also. Moreover, it did not require a special experiment to prove 
that flanges 2in. deep cannot be run over permanent way and 
rossings of the ordinary pattern without smashing something. 

deepening of the flange way must, of course, precede the 





deepening of the flange. All the same, a deepening of the flange 
would be decidedly beneficial if it could be effected without foul- 
ing check rails, keys, &c., and provided that it is accom- 
panied by the flattening ot the valle surface of the flange also; 
and I have little doubt that this will have to be adopted if the 
present demand for high speed and heavy trains goes on growing. 
Mr, Stretton says that, when he viewed the wrecks at Salisbury 
and Grantham, he felt satistied that no depth of flange could have 
prevented either disaster. As regards Salisbury this conclusion is 
certainiy correct, for Major Pringle’s report—see THE ENGINEER, 
October 5th— clearly shows that the engine capsized, and that its 
flange did not mount until it had capsized, so depth of flange could 
have had nothing to do with it. But the Grantham accident 
appears to have been altogethre different, and till full details are 
known it would be wise to reserve an opinion, c W..e. 
October 8th. 


LIMIT GAUGES, 

Srr,—It is somewhat surprising, in view of the importance of the 
question, that more attention has not been directed to the report 
of the Engineering Standards Committee referred to in your lead- 
ing article of September 7th, viz., that on limit gauges. 

So far I have observed in your correspondence columns only one 
communication on the subject, and in this the writer expresses 
approval of the system recommended by the Committee, namely, 
that of keeping the dimensions of shafts standard and of making 
the necessary allowances for various classes of fit by varying the 
dimensions of the holes. It seems much to be regretted that the 
Committee have not seen their way to publish the evidence on which 
this decision was based, as the balance of advantages, at least for 
repetition and for the smaller kinds of work, would seem to be 
greatly on the side of the other or ‘* standard hole ” system. 

The objections to the ‘‘standard shaft” system arise from the 
ditticulty of accurately measuring the diameter of a hole as com- 
pared with that of a shaft and the vastly increased gauge and tool 
outfit required. Since internal micrometers are not practical 
instruments, the only method of measuring the diameter of a hole 
is by means of plug gauges, limit or absolute. Hence it is neces- 
sary to carry in stock for each size of hole a set of gauges for each 
class of fit at no small cost. It is frequently said that the work- 
man, if provided with a standard gauge, can, on boring the hole, 
make the necessary allowance for the desired fit, and that the 
multiplication of gauges is quite unnecessary. 

Apart from the consideration that this method is quite inapplic- 
able to press and other undersize tits, it may be pointed out that 
it throws an unfair responsibility on the judgment of workmen, 
and results in an uncertain standard of workmanship, which con- 
siderations combine to make the system impossible in an establish- 
ment seeking results of the highest class as to economy or rapidity 
of production. 

The most serious objection to the ‘‘standard shaft” system is 
probably to be found in the difficulty and expense of maintaining 
reamers and similar tools of the large range of sizes required. 

The limits between which holes can, in first-class work, be 
allowed to vary are so small that any form of reamer soon loses 
accuracy, especially on hard material, however closely the 
preliminary drilling may be done. Adjustable reamers do not 
meet the difficulty, as they cannot be relied upon without re-grind- 
ing after each adjustment; their first cost and upkeep in the 
quantities required are also prohibitive. 

On the other hand, under the standard hole system, one set 
of limit gauges only is required for each size of hole, and one 
reamer. 

The toolroom takes no cognisance of the class of fit, but merely 
keeps the reamer correct within standard limits. For the differ- 
ent sizes of shaft it is not necessary to have limit gauges for each 
class of fit for each size, but even if it were, the cost would be less 
than that of gauges for holes, snap gauges costing much less than 
plugs, besides having an incomparably longer life. 

For a great deal of work the micrometer affords a convenient 
means of measuring, especially for odd sizes, while adjustable 
external limit gauges, each of which will cover a considerable 
range, can be obtained or made at a comparatively low cost. 
Further, seeing that so much work is very properly finished on the 
precision grinder, the necessary allowances for fits can readily be 
made by the adjustment of the machine ; the analogous operation 
in the case of holes is impracticable. From these considerations it 
would appear that the ‘‘ standard hole ” system is in general pre- 
ferable ; there are, however, probably circumstances which render 
the other more suitable in special cases, 

In many cases, such as that of different fits in one shaft, men- 
tioned by your correspondent, it will be found that a slight 
alteration in design will obviate the difficulties which exist, and 
appear to make the ‘‘ standard shaft” system the more suitable. 

Gro. Biair, B.Sc., A.M. Inst. C.E. 

Dumbarton, October 3rd. 


HIGH SPEEDS ON SHORT RADIUS CURVES, 


Srr,—In the rough sketch No. 1, reproduced on page 344, it is 
evident that I should have suggested, behind the forward links, 
the lateral bearings which the cylinder casting is supposed to take 
on the swing frame. Without these being visible a clearer example 
to have given would, perhaps, have been a broad, flat pivot, without 
lateral supports, as illustrated in your Supplement of October 5th, 
and also in your issue of September 8th, 1905, page 233, where a 
typical American arrangement is shown with a great flat pivot 
bearing hung upon links, C. R. K. 

October 5th. 


THE RAILWAY COMMISSIONERS OF NEW SOUTH WALES, 


Srr,—In your issue of July 13th you commented upen the final 
report of the Royal Commission on the ‘‘inhar:onious relations ” 
existing between the three Railway Commissioners in this State, 
and your comment was certainly a fair reflex of the report of that 
Royal Commission. Whether that report was itself a fair summary 
of the evidence taken is another matter, and one on which a good 
many divergent views are held on this side. After the second 
report of the Royal Coinmission was issued in January last, one of 
those Commissioners resigned, apparently because he held opinions 
different from his fellow Royal Commissioners, and in his separate 
report he strongly condemned the western coal contract entered 
into by the two junior Railway Commissioners against the opposi- 
tion of their chief, which gave rise to the whole inquiry. The 
Royal Commissioner who retired also stated his strong opinion that 
the entire trouble ‘was due to the Railway Act, which did not give 
the Chief Railway Commissioner supreme authority and supreme 
responsibility. The other Royal Commissioners ignored this 
matter, and, without reviewing much of the evidence, condemned 
Mr. Oliver as being mainly responsible for the inharmonious 
relations ; yet it is significant that the new Railway Bill intro- 
duced into the New South Wales Parliament amends the Act, so 
as to give the future Chief Railway Commissioner all the power, 
and more, which Mr. Oliver contended for. 

Now, the great bulk of the irstances of disagreement brought 
forward by the two junior Commissioners were of trifling import- 
ance. Three only were of real magnitude. One was the Western 
coal contract, which all the Royal Commissioners condemned and 
Mr. Oliver would not sanction. The second in importance was the 
contract for sixty locomotives, which all the Commissioners had 
recommended should (1) be ordered abroad, or (2) if the Govern- 
ment wished it, they should be constructed at their own workshops 
at Eveleigh, which are the finest locomotive shops in Australia. 
In April last year Mr. Oliver took a ten days’ holiday, and on his 
return he found that the two junior Railway Commissioners had 
completely reversed their recommendations. The Premier wished 
to give the contract to a private company, and they penned a 
report endorsing that step, without any communication with Mr, 


Oliver, though a wire would have brought hi ao ae 
Now, the point about. that contract is .™ — Mstant] ,, 
Commission had found that those engines could be pint. Royal 
Eveleigh at £62 a ton, and the contract was placed over thee at 
Commissioner’s head at £71 13s, 11d. per ton. or £45 00 he Chief 
the entire contract. Mr. Oliver was irate, and doubtless 
He contended that to reverse their position and settle ; 
important matter in his few days’ absence was un wel. an 
What do you think! Further than that, if the price had t Onable, 
a ton, he would have held his tongue; but £10 a ton aa Deen £62 
Victoria was building express engines at £50 a ton was ri. While 
for him. Hence another disagreement. » "As lOO much 
You refer to the turbines in your article. You say. « Alte 
tenders were called for, and there were 41 received.” This oo 
represents the position. The fact is that when the questio; we 
introduction of turbines was first mooted two tenders un 
e 


invited, one for turbines and one for reciprocating engines, of 
, 0 

at work, others 
In Constructin, 
I g 


which latter type there were a number already 
were being installed, and provision had been made 
the power-house for further engines of that class, was 
these tenders that the lapse of time occurred and upon wide 
main controversy arose. In this connection the reference he 
Chief Commissioner being supported only by a subordinate off % 
does not accurately convey the true position. The officer referred 
to was the acting electrical engineer, the only electrical en, oo 
the Commissioners could consult in the absence of the electric 
engineer—at that time on a visit to Europe and America Th 
crux of the position is simply this, that not one of the ed 
mentioned in your article could do anything more than a 
‘‘ opinions,” none having any personal experience of turbines = 
what the Chief Commissioner contended for was “ facts” ey 
satisfactory performance and synchronism with the reciprocating 
engine units. It was afterwards that new tenders were called - 
which resulted in the 41 you mentioned being received, and 
a turbine was eventually ordered. But the result, so fur. justified 
the Chief Commissioner's caution, that the most important clain 
then made for the turbine, viz., a considerable saving in first cost 
was not sustained, the tender accepted being slightly higher i, 
cost than the best of the reciprocating engine tenders, 

As for the remainder of the disputes, they were over small 
points. But the Chief Commissioner evidently did resent yp 
various occasions being overruled in the way the evidence dis. 
closed. Mr. Oliver has always been a strong personality —when be 
was years ago permanent head of the Lands Department he showed 
that—and resented political interference. But in the eighteen 
years he has been Railway Commissioner, nine of which he bas 
been Chief Commissioner, he has made himself an authority on 
railway management, and that the New South Wales railways 
have been most excellently directed there is no question what. 
ever. SYDNEY, 


DREADNOUGHT. 


Sir,—Your readers will. no doubt, be interested by the following 
extract from ‘‘ Famous Ships of the British Navy,” by W. H. 
Davenport Adams, 1872 :—‘‘ Vessels fitted with shields must 
either be without masts, or, having masts, must dispense with 
shrouds to them. Captain Cole proposes to fit tripod masts, which 
shall not need the support of shrouds and stays.” 


October 10th. C.K. Paty, 








VALVE GRINDING MACHINE. 


Ir was found when grinding valves in motor car cylinders 
by hand that not only was the time taken to do the work 
long, but the result was very often bad on account of the 
tediousness of the operation; a workman employed 
laboriously grinding in valves by hand was subject to a great 
temptation to scamp his work, and to let valves go through 
which had the barest possible circle of contact in their seats, 
the result being that such valves would soon give trouble on 
the road. The idea in adopting the valve grinding machine 
was, then, to secure a better result rather than a quicker job, 
but the quicker job has been secured incidentally, and the 
Daimler Motor Company, which has installed several machines 
made by Alfred Herbert, Limited, and illustrated on the next 
page, states that the time required to finish a set of valves 
has been found to average less than one-third of the time 
required to grind them by hand. 

The machines are in use both in the manufacturing part of 
the works and in the repair shop, as it has been found that 
where valves are badly worn they can be ground on the 
machine in less time than in place by hand, even when the 
time occupied in removing and replacing the cylinder is 
included. 

The principle of the machine is that the valve is given a 
continuous rotary motion combined with an intermittent 
lifting motion. This, of course, differs somewhat from the 
usual process of valve grinding, which may be said to consist 
of an oscillating motion combined with an intermittent lift- 
ing motion, and it was a matter in the first instance for 
experiment to ascertain whether a continuous rotary motion 
would accomplish the same results as regards satisfactory 
grinding as the usual oscillating motion when grinding by 
hand. It has been found that equally good results can be 
obtained by a continuous rotary motion, providing that the 























valve is lifted in such a way that the lift does not continually 
take place in the same part of the revolution, but is dis- 
tributed all round the circle, and this is accomplished very 
easily on the machine in question by making the sizes of the 
pulleys such that the proportion of revolutions to lifts is not 
represented by any integral number. ’ 
The following is a brief description of the machine, 
which consists in the main of a vertical column carrying 
a self-contained countershaft which drives a_ vertical 
spindle by means of a belt carried over guide pulleys. 
The face of the column has a dovetail slide carrying a flat 
table on which the cylinders are placed, the table being 
elevated or depressed to accommodate different heights of 
cylinders. The spindle has a telescopic sleeve, the lower 
end of which carries a flexible shaft, provided with a hard 
wood handle, which is free upon it. The lower end of the 
shaft carries a removable screw-driver, the end of which is 
shaped to suit the valves to be ground. The handle is pro- 
vided with suitable lubricating arrangements and thrust 
washers. The automatic intermittent lifting apparatus |S 
driven by means of a belt driving a crank dise on the side oi 
the column from a pulley attached to one of the guide pulleys 
of the main drive, and provision is made so that the length 
of the connecting-rod automatically accommodates itself to 
the varying adjustment in the height of the table to sult 
different designs of cylinders. This is accomplished by 
making the end of the connecting-rod_ cylindrical, and giving 
it a number of serrations, which can be seen in the en- 
graving. These serrations engage with a spring plunger 
carried in a swivel block on the end of an oscillating lever on 
the table. The angular movement of the oscillating lever 15 
limited by two lugs cast upon it, which lugs engage with a 
fixed stop on the table of the machine; the stop 1s 4 cylin- 
drical rod projecting from the casting, and can be clearly 
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seen in the engraving. ‘The action of the device is such that 
when the table 1s raised or lowered so as to render a longer 
or a shorter connecting-rod necessary, one or other of the 
lugs on the oscillating lever comes in contact with the stop, 
limiting the movement of the lever, and the-connecting-rod 
then pushes or pulls its way through the swivel block, the 
spring plunger taking hold of a fresh serration and thus 
automatic-lly setting the length of the connecting-rod to 
what is required. 

The following is the method of grinding in a valve :—The 
cylinder is placed upon the table of the machine, but not 
attached to it; the valve is placed in position with a little 
emery and oil upon its working surface, and the automatic 
lifter is adjusted for height to suit the length of the valve 
stem, which projects downwards; having made this adjust- 
ment, the workman places the end of the screw-driver in 
engagement with the notch in the valve and depresses the 
foot lever, which moves a belt on to the fast pulley and starts 
the machine ; the flexible shaft with the screw-driver is kept 
pressed down upon the valve by means of the handle, tke 
telescopic sleeve at the top of the flexible shaft permitting 
this. The handle, of course, when grasped by the workmar, 
does not rotate, but the screw-driver rotates the valve and the 
grinding proceeds, the -revolution of the valve being in tle 
same direction all the time, but the valve being periodically 
lifted up off its seat, fon a short interval of time without dis- 
turbing its rotation. As soon as the foot is removed from 
the lever the belt. is*automatically moved on to the loose 
pulley by means of a spring. An oscillating shaft in.the 
table has a lever upon it which operates the valve lifter; the 
stroke of the lever on the oscillating shaft is, however, very 
much greater than the amount of lift required, and it there- 
fore is only allowed to come into contact with the lifter for a 
short interval at one end of its stroke, the remainder of the 
stroke being entirely idle, and, in fact, occupying the time 
ne which the valve is actually grinding between the 
Hts, 





THE ARAGUAYA MAIL STEAMER. 


On Saturday, the 6th inst., two special trains left Waterloo 
at9a.m. and 9.10 a.m., conveying more than a thousand 
guests, invited by the chairman and directors of the Royal 
Mail Steam Packet Company, to see the latest addition to its 
fleet, and make a short run in the Solent. Tho weather was 
fine and the proceedings in every way successful. In many 
respects the ship is the most luxurious commercial vessel in 
the world, and about the reason for this luxury and its mean- 
Ing and implications we have said something on another page. 
The vessel is by no means one of the largest, though a very 
‘eW years ago she would have been regarded as gigantic. She 
was built and engined by Messrs. Workman, Clark and 
Co., of Belfast. She is 535ft. long, 61ft, 3in, beam, 34tt. 





deep, with a gross measurement tonnage of 10,537. She 
was launched as recently as the 6th of June, 1906, by the 
Countess of Aberdeen. Externally she is a very handsome 
ship, with a double tier of deck-houses, and two shelter 
promenade decks, above which is the boat deck, provided 
with a great number of boats, of which several are Berthon 
collapsible. The internal fittings are those of a very splendid 
hotel, the only exception which we propose to make being that 
too much gold has been used in the decoration of the grand 
saloon. We understand, however, that this pleases the 
somewhat Oriental taste of the Spaniards and Portuguese, who 
make up a large percentage of the passengers to and from 
South American ports. It is worth notice that in the scheme 
of the ship a drawing-room forms no part of the plan. 
Instead, there is what is called a ‘‘social hall,’’ a beauti- 
ful apartment, no doubt, but not one spe¢ially devoted 
to the use of ladies. Of the state rooms it is enough to say 
of some of them that outside a royal yacht nothing equal 
to them can be found afloat. All the berths and state rooms 
are unusually large, commodious, and well fitted. About three 
hundred first-class passengers can be carried, and by the com- 
paratively novel system of what may be called interlocking— 
the company call it ‘‘tandem’’—the inside state room have 
each a port opening in the outer skin of the ship, or the side 
of the deck house, as the case may be. There are many 
single-berth state rooms; others, with two standing bed- 
steads ; and yet again others of the ordinary type. About 
one hundred second-class passengers are carried, the accom- 
modation being far better than that of the first-class 
a few years ago. Third-class passengers. are berthed 
forward very well and very comfortably. The navigating 
officers are berthed on the boat deck, and are, so to speak, 
cut away from the rest of the ship. The engineers are 
berthed on the port side of the main deck. _ When we have 
added that baths are provided in profusion, and that all the 
sanitary arrangements are of extreme excellence, we have 
said enough about the general features of the vessel as a 
magnificent modern hotel, and may turn to those features of 
more interest to engineers. 

The engine-room presents several features of novelty. One 
of the most remarkable is the great space that has been 
devoted to machinery, and the consequent total absence of 
crowding. The main engines are of the four-cylinder quad- 
ruple-expansion type, and were made by Messrs. Workman, 
Clark and Co. The arrangement is high-pressure, first inter- 
mediate, second intermediate, low-pressure. The cylinder 
diameters are 27in., 38in., 56in., and 764in. The stroke is 
4ft. 6in. During the run on Saturday the engines were 
making starboard 77, port 79 revolutions per minute. The 
sea speed when fully loaded will be about 70 revolutions per 
minute. There are no bulkheads in the engine-room, and 
the main shafts can be seen in the open one at each side of 
the ship for almost their whole length—at all events, from the 
thrust blocks to the stern-tube bulkhead. The advantage 





gained by the suppression of the tunnel is enormous. In 
repairing or replacing a section of shaft, the men could 
work in the open with as much facility as on the 
floor of a large workshop, and the shafts are continually 
open to observation. Between the shafts and abaft the 
engines there is space for a very fine refrigerating plant by 
Messrs. Hall, of Dartford, and the electric light dynamos. 
Still further to increase the clear deck space, the condensers, 
which are of cylindtical steel plate, are carried very much as 
in the Caronia—on the main frames of the engines, and on 
spur stanchions riveted to the ribs of the ship. It is thus 
possible to see right across the engine-room ; every portion of 
it, in fact, is under the eyes of the engineer on watch, to an 
extent which we have never before seen attempted. Between 
the engines, at a considerable height, runs, fore and aft, a 
large cargo tunnel, uniting two holds, and quite large enough 
to act as a hold itself. It might readily be supposed that as 
the entire space containing the engines could be flooded, the 
danger of a leak is great. This is not the case, however. 
The ship has a deep cellular double bottom, and, in addition 
to the five cargo holds, there are thirty water-tight compart- 
ments. Ten hydraulic cranes, by Brown Brothers, of 
Glasgow, are provided for working the cargo. 

The workmanship and finish of the engines are admirable. 
Not a drop of water was being used on the bearings during 
Saturday’s run, and notwithstanding the high piston speed— 
700ft. per minute—there was absolutely no knock or pounding 
of big ends. The running of the machinery was indeed 
delightful to watch. The engines are quite simple. There 
are no superheating and no jackets. The high-pressure and 
first intermediate cylinders have piston valves; the other 
two, flat slide valves. The valve gear is of the double-bar 
link class. The flat slides have carrying pistons at the top, 
working in cylinders about 14in. diameter. Each pf these 
cylinders is fitted with a large brass conical snifting valve 
held down by a light spring. The valves were continually 
working, making a noise like that of the dashpots of a Corliss 
engine. The circulating water is supplied by slow-speed cen- 
trifugal pumps, constructed on a system patented, we believe, 
by Messrs. Workman and Clark. Its very leisurely move- 
ments, notwithstanding its small size, sufficed to keep the 
condensers very cool indeed. 

Steam is supplied at 210 lb.—the safety valves are loaded 
to 215 1lb.—by six Scotch boilers, three double-ended and three 
single-ended, with, in all, thirty-six furnaces. Howden’s 
system is used throughout. Unless a fire-door is opened, no 
fire isto be seen, and the stokeholds are literally and not 
metaphorically cool, Air is liberally supplied by Sirocco fans 
—by Messrs. Davidson, of Belfast—not only in the stokehold, 
but throughout the ship. See’s ejectors and a patent ash hoist 
are fitted. 

In the modern steamship the absence of vibration is all 
important. Indeed, it appears that it is the great point in 
favour of the marine turbine. On Saturday we visited almost 
every available space in the ship, from her taffrail to her 
bows. We have had some experience—no one has had much 
—with turbine steamers, and we can say without hesitation 
that there is very little difference between the,Araguaya and 
the Carmania. It is to be remembered that the former ship 
was not loaded, and that cargo would steady her. What 
little vibration there was, occured rythmically. The engines 
running at different speeds, the coincidence of crank position 
established tremors in a way well understood. There was 
no reason, however, why the engines should not be kept in 
step. The excellence of the four-crank engine was fully 
demonstrated, and shows what excellent results may be 
obtained by careful design even without resort to such 
arrangements as the Yarrow, Schlick, and Tweedy. 








INSTITUTE OF MARINE ENGINEERS AT OLYMPIA.—A meeting of 
the Institute of Marine Engineers was held at Olympia last Satur- 
day, when about 150 members were present. Luncheon was served, 
at which Lord Pirrie took the chair, and he was supported by the 
members of the Council. In the evening the members attended 
the reading of two papers. The first of these was on ‘‘The 
Development of the Steam Turbine,” by the Hon. Chas. A. 
Parsons, C.B., and Mr. R. J. Walker. The second paper was 
given by Mr. A. E. Battle, and dealt with ‘Sanitary Science as 
Applied to Marine Engineering.” 

NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS,—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
o'clock, on Saturday, October 13th, when the following papers will 
be open for discussion :—‘‘ Ths Great Planes of Strain in the 
Absolute Roof of Mines,” by Mr. H. W. G. Halbaum ; ‘* Improved 
Dampers for Coke Oven Flues,” by Mr. William Archer; ‘‘ Under- 
sea Exiensions at the Whitehaven Collieries, and the Driving of 
the Ladysmith Drift,” by Mr. John Shanks ; ‘‘ Practical Problems 
of Machine Mining,” by Mr Sam Mavor. The following paper 
will be read or taken as read :—‘‘The Valuation of Mineral Pro- 
perty,” by Me. T. A. O’Donshue. Mr. Edwin Kenyon will deliver 
a lecture upon ‘‘ Transmission of Power by Ropes.” The Vers- 
choyle pocket transit will be exhibited and described. 

TaAFALT—A New Roap MATERIAL.—The subject of dust.pre- 
vention on the common roads increases in importance in the same 
ratio as the motor car movement. Many attempts have recently 
been made to render existing road surfaces more suitable for motor 
traffic than hitherto, but the measures taken have been, in the 
main, of a palliative nature. Tar, whether used as ingredient in 
the construction of roads, or applied like paint to the surfaces, has 
not proved satisfactory, owing to the effects which heat and cold 
produce upon it. With heat the road thus treated becomes soft, 
and with rain greasy, while in dry weather the tar becomes granu- 
lated by the road traffic, and forms a dust, which is more 
unpleasant and far more destructive in the household than 
ordinary road dust. A new material called Taafalt is being intro- 
duced for making roads by Dustroy, Limited, 12 and 13, Henrietta- 
street, London, W.C. It mainly consists of tar, in a proportion 
not exceeding 12 per cent. of the whole, powdered limestone or 
granite, powdered furnace slag, and an alkaline solution. These 
are mixed and heated to over 300 deg. Fah. ina vacuum. Chemi- 
cai changes occur, and when amalgamation is complete the material 
is poured into moulds, and thus formed into blocks, It can then 
be stored ready for use, or the necessary materials can be mixed 
at the roadside and applied direct to the road. Taafalt may thus 
be used merely as a road surface, or in combination with road 
materia's, such as granite or limestone. In either case the road 
so treated is said to be ready for traffic in about twelve hours, 
while the cost will compare favourably with other methods of road 
making, or with materials used for this purpose. On Wednesday 
3rd, a number of interested persons had an opportunity of inspect- 
ing a stretch of road between Leigh-on-Sea and Westcliffe-on-Sea, 
which was made with Taafalt. The road has been laid sufficiently 
long to test the effects of extreme heat and cold, while, being on the 

romenade, salt water has also been brought into contact with it 

ne material seems to have resisted the usually destructive effects 
accompanying such conditions, and while being dustless and 
impervious to moisture, it possesses the great advantage over 
asphalt that it does not become slippery. 






























THE ENGINEER 


Oct. 12, 1906 








ENGINE FOR RAILWAY 


MOTOR COACH 


J. A. MAFFEI, MUNICH, ENGINEER 








BAVARIAN RAIL MOTOR-COACH. 


A NEW steam coach, embodying several novel and interest- 
ing mechanical features, has just been designed and built for 
the Bavarian State Railways by the firm of J. A. Maffei, of 
Munich. 

The general arrangement cf the coach, as a whole, is that 
which is on the Continent des‘gnated the Rowan, because 
the engine is carried on a bogie independent of the carriage 
frame, as was so largely practised by the late W. R. Rowan, 
and now so extensively employed for main line railways. 
But the new Maffei cars embody no one element common to 
the Rowan ‘“‘ automotrices.’’ 

The chief peculiarity of these motcrs is the engine, which 





connecting-rods— about 264in.—tlese points stand at an 
angle of 784 deg. from the piston line, and there is a differ- 
ence of 23 deg. between the points of maximum crank power 
of the front and back cranks respectively—see Fig. 2. 

A combined diagram of crank powers would, therefore, 
reveal an interesting difference as compared with those 
usually obtained from locomotive engines. 

As superheated steam is employed, the steam distribution 
is effected by piston valves. These are actuated by a com- 
pact form of the Walschaerts’ gear, worthy of close atten- 
tion. A single excentric is used to drive the expansion link 
in place of the usual valve crank. The lead lever, which i: 
usually oscillated from a bracket attached to the piston cross- 
head, is in this cas2 operated from a link attached direct tc 
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Fig. 1—RAILWAY MOTOR CCACH—BAVARIAN STATE 


has one cylinder on each side, and in wh'ch work, in opposite 
directions, two pistons, each connected by their own cross- 
heads and connecting-rods to the front and rear pair of wheels 
independently, the object in this method of working being to 
eliminate the perturbaticns due to the undivided thrust of the 
reciprocating masses, which in steam coaches it is desirable 
to reduce toa minimum. The arrangement is interesting by 
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Ordinary Locomotive 
Engine 
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Maffei Coach 
Fig. 2 


reason of the method adopted for obviating oscillations produc- 
tiveof side lash—that is, horizontal displacements about a ver- 
tical axis. The motion of the reciprocating parts is balanced, as 
the crank pins are set on all quarters ; but with this arrange- 
ment the cranks on each side of the engine attain their maxi- 
mum power at four different points in one complete reyolu- 
tion of the cranks, while in every existing locomotive there 


are only two such points. By reason of the shortness of the 


RAILWAYS 


the centre of the crosshead—a most perfect arrangement 
where this is possible. The connecting-rods, having fork 
ends fitted with a block, are mounted on the driving-whee] 
pins close up to the wheels. Outside of these are special 
coupling-rod cranks, for in this case coupling-rods are pro- 
vided in order to synchronise the two motions back and front. 
These rods have plain eye ends, but they appear to be very 
heavy for the practice of this maker, and as compared witb 
the connecting-rods of the same engine. Coupling-rods are 
omitted altogether in tank locomotives of the same engine 
system built recently by the same firm for normal gauge light 
railways of the Bavarian State. 

The boiler is of the most recent locomotive type, and pro- 
vided ‘on the back of the fire-box, with a bunker from which 
the coal falls on to the fire. The rate of feed is regulated by 
suitable traps, and holes are provided in the inclined fire- 
doors for observing the condition of the fire. The car is 
worked by one man, which means, of course, that the driver 
always remains with the engine, and that there is no driver’s 
compartment at the other end. 

This steam coach has a seating capacity of fifty-five and 
standing places for thirty, or eighty-five in all. It can haul 
two supplementary cars of the same roomy construction, and 
maintain a speed of 40 miles per hour. The engine develops 
at maximum 350 horse-power, and the maximum speed 
capacity is 47 miles per hour. On the level and while work- 
ing at full power the coal consumption varies from 171b. to 
21 1b. per mile, the coal being of the relatively inferior 





quality obtained from the North German coalfields T 
bunker capacity being 1300 lb., this would allow, at aver he 
consumption, of a double run of a little over thirty wie 
each way. The water tanks carry 880 gallons. Engines ye 
the same system have been built for the same lines A 
water-tube boilers. bees 
Thecoach proper is built by the firms Vereinigten Maschin 
fabrik, Augsburg, and Maschinenbaugesellschaft, Niimber 
and motored by J. A. Maffei, of Munich. It is solely ie 
third-class, and divided into two compartments for amoken 
and non-smokers, and has a division for luggage and packets 
and guard. The front portion contains the boiler situated 
behind the footplate, on the front extremity of which latte 
are grouped all the usual levers and handles for the complete 
control of the machine, including the gauges. With a boiler 
of locomotive type the chimney is at the rear of the engine 
room, but when a water-tube boiler is used the chimney 
is at the front end because of the rctuin flames. 2 


Steam Coach.—Type MCCi. 


Working pressure 
Cylinders, diameter as 
- piston stroke 
Driving wheels, diam: ter 
Tractive power .. oe 
SON ak As. we. 55, <0 
Heating surfaces (inside)— 
ear 
Tubes.. 


16 atin 
70° mm, 
~ 260 mm, 


REA Soe lami cane ot eo 412-0 sq. ft. 
Superheater surface (fire cuntact) =. cf 
Aggregate surface .. .. .. 1. 517-7 yy, 48-12 ,, 
Engine we'ght, empty 16-3 m. torg 
loaued 18-2 m. tons 








Car. 
(55 seats, !9 sq. ft. for haggige.) 

Wheel diameter:. .. .. fOin, 0 m, 
Wheel base (motor bogie) Mft. jin. 2.760 m, 

oe (coach) aA Sit. vin. 510m, 
Total wheel base a tift. 6in. 15-705 m, 
Minimum curve radius .. 6 ft. 180 m, 
Total length of car 7Sft. Tin. 20 m. 
Greatest breadth oft. ton. | 2-0 m, 
Greatest height... .. .. .. «- lift. vin. 4-5, 
Motor car weight, «empty ee eee —_ 45- m. tors 

# os in working ord.r . _ } SL-S am. tors 
Trailing car weight .. .. .. .. . 40 m. tons 





The accompanying illustrations shuw the complete coach 
ind its novel engine. 








LAUNCHES AND TRIAL TRIPS. 


OCEANA, screw cargo steamer; built by David and William 
Henderson and Co., Limited ; to the order of Messrs, Maclay and 
McIntyre, Glasgow ; dimensions, 415ft., 52ft. by 29ft. Sin. ; engines, 
triple-expansion, 26in., 43in., 7lin. by 48in., pressure 180 Ib.; con- 
structed by builders; a mean speed of 124 knots was easil 
attained ; trial trip, September 22nd. 

HARLYN, steel screw steamer ; built by William Gray and Co., 

Limited ; to the order of Megsrs, J. and C. Harrison, Limited; 
limensions, 353ft. 6in., 49ft. 6in. by 25ft. 2in.; engines, triple- 
expansion, 254in., 40hin., 67in. by 47in., pressure 180 lb.; cun- 
structed by Central Marine Engine Works; average speed over 
{5 miles’ course 11} knots ; trial trip, September 2ith. 
[Gos ar, steamer ; built by Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of Deutsch-Australische D.G., Ham- 
ourg ; dimensions, 394ft. by 52ft.; to carry 7000 tons deadweight ; 
¢ngines, quadruple-expansion ; a speed of 124 knots was attained ; 
trial trip, September 29th, 

CuHUcHA, steel screw tug; engines, surface-condensing ; con 
structed by Mr. James Ritchie, Partick; a mean speed of 
10? knots was attained, and the engines worked without a hitch ; 
trial trip, September 29th. 

SKOGLAND, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Messrs. C. A, Forslind and Son ; dimen- 
sions, 342ft., 46ft. by 24ft. 4in.; engines, triple-expansion, 24sin., 
10in., 65in. by 42in., pressure 180 lb.; constructed by builders ; 
the average speed on run along the coast was 12 knots ; trial trip, 
September 29th. 

Roya Sceptre, turret steamer ; built by W. Doxford and Sons, 
Limited ; to the order of Mr, James L. Knott; dimensions, 366ft., 
5Oft. by 26}ft.; to carry 6600 tons deadweight; launch, October 
srd. 


ELLoE, cargo steamer; built by Furness, Withy and (o., 
Limited ; to the order of Messrs. Bennetts, of Grimsby ; dimen- 
sions, 350ft.; engines, triple-expansion, 24in., 39in., 66in. by 45in., 
oressure 180 Ib.; constructed by Richardsons, Westgarth and 
Uo. 

BLACKFRIARGATE, steel screw steamer; built by Ropner 
and Son; to the order of Messrs. Thos. Middleton and Son; 
limensions, 342ft., 47ft. 6in. by 20ft.; engines, triple-expansion, 
1100 horse-power, pressure 1601b.; constructed by Blair and Co., 
Limited. 

20BERTO NUNEZ, steam tug; built by Messrs, Lobnitz and Co.; 
to the order of Messrs. S, Pearson and Son; dimensions, 100ft. 
by 20ft. by 12ft.; engines, triple-expansion, ]3in., 22in. and Soin. 
by 27in., pressure 160 lb.; constructed by Lobnitz and Co.; the 
vessel is fitted for burning oil fuel ; launch, October 5th. 

STEAMER, built by Edwards and Co., Limited, Millwall : to the 
order of Messrs, C. J. Wills and Son ; dimensions, 195ft., 36ft. by 
104ft.; to carry 800 tons cargo; engines, twin-screw compound 
surface-condensing ; excluding warships, the two ships—of which 
this is the first—are the largest built on the Thames for some 
years ; launch, October 6th. 








INSTITUTE OF MARINE ENGINEERS.—Lord Pirrie, president of 
the Institute of Marine Engineers, presided on Monday over a 
representative gathering of the members of the Association, held 
at their rooms, 58, Romford-road, Stratford, E. The meeting was 
the occasion of the reading of a paper, entitled ‘The Advantages 
of a Technical Society,” by Mr. p36 Adainson, hon. secretary to 
the Institute. The paper dealt with the growth of technical 
societies from the most remote periods. In the Middle Ages the 
alchemists in their researches worked amid close surroundings in 
order to preserve their secrets. To-day that order of things had 
changed. The hall of the scientific society had taken the place of 
the alahonniate’ cave and secret labo atory, while the critical dis- 
cussion had to some extent superseded the crucible. The change 
was an advantage to the community, as discovery and improve- 
ment were not confined to the painstaking few, but were pro- 
claimed for the benefit of the many. To the apprentice, especially 
to one who took an interest and pride in his work, the technical 
society ought to appeal, in that it afforded him an opportunity of 
getting into touch with the results of experience direct from the 
lips of those who had passed through a course of training such as 
he himself was looking forward to. By so getting into touch with 
those who had that experience he was able to form conclusions, ant 
suggest improvements. The sixteenth annual dinner of the Insti- 
tute was he'd last week at the Holborn Restaurant. There was 
an attendance of about 300 members and guests, 
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TWO-CYCLE MARINE OIL ENGINE. 


Tue general details of the Diesel engine are too familiar to 
everyone to need repeating, but, in addition to the three- 





cylinder four-cycle 150 horse-power Diesel engine employed 
in the Simplon Tunnel exhibit, there is, at the Milan Exhibi- 
tion, in the section devoted to maritime and river transport, 


a four-cylinder two-cycle 100 horse-power engine, known as 
the Sulzer-Diesel, the interesting feature of which is that it 
is reversible, and specially designed for propelling boats. The 
engine motion is entirely enclosed, so that the means by 
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DIESEL MARINE ENGINE 


Which the cranks of the ‘engine are reversed in their direction 
of running is not visible, and the only available information 
is that the reversing gear is very simple in design. The 
element of the gear is the employment of two sets of cams 
or cam faces, one for forward and the other for reverse run- 
hing. The action of reversing is first to throw the engine 
wholly out of gear, so that it stops, and is then started up 
again in the opposite direction. The reversal is, we are 
informed, very rapidly effected. 


So far, nearly all gas or oil engines for boats are non- 
reversible, but reversing clutches or reversing propellers are 
employed to obtain the reversal of the boat’s direction, and 
it is obvious that if the marine engine is to advance in size, 
means of dispensing with such devices must be sought. 

In the new two-cycle Sulzer-Diesel engines the cylinder 
volume is about 10 to 15 per cent. greater than that of steam 
engines of the same power, but the fly-wheel is smaller in 
diameter than that of the four-cycle Diesel engine. Even 
allowing that the connecting-rod, shaft, and frames are 
heavier than those of steam engines, the total weight of the 
Diesel engine and its equipment is really less than that of a 
steam engine with coal-fired boiler, condensing plant, &c. &c. 





In such comparisons it would, of course, be fairer to take oil- | 


fired steam engines when dealing with weight and space. 
The Sulzer-Diesel new two-cycle engine is said to work 


with a thermal and mechanical efficiency almost equal to the | 
four-cycle Diesel engine, which latter, it is claimed, gives one | 


horse-power per °440 1b. to *5501b. of oil, as compared with 
‘725 lb. to 11b. required for petroleum and benzine engines. 
The two-cycle engine works on the same principle as the four- 


Scavenging 


Pump 


Starting 


Cylinders 


SULZER-DIESEL MARINE ENGINE AND ACCESSORIES 


cycle Diesel, the oil being introduced direct to the combustion 


cylinder and ignited by means of a charge of highly-com- | 


pressed air at high temperature, but in order to get rid of the 
products of combustion a scavenging charge is used. No 
doubt the use of the two in place of the four-cycle has 
permitted the development of the simple reversing-gear 
employed. 


the exhaust is almost noiseless, and the discharged gases in- 
visible. The engine is equipped with three compressed-air 
reservoirs of various sizes, one for cylinder charges, one for 
starting, and one for reserve, so containing air sufficient for 
starting twenty times without pumping. A small air pump 
is provided for working by hand, or by a small assistant 
motor, to keep up the air supply when the engine is not 
working. 

The weight of the engine, including accessories, can, it is 
said, be kept within the weight limits of torpedo boat engines. 
The weight at present is from 660 lb. to11001b. per brake horse - 
power, excluding the weight of the propeller and its shaft. 








THE MUSPRATT LABORATORY, LIVERPOOL 
UNIVERSITY. 


THE new laboratory for the study of physical and electro- 
chemistry which has been built in connection with the Uni- 


| versity at Liverpool is the gift of Mr. E. K. Muspratt, of 


| 
| 
| 


| 


Seaforth Hall, a member of the old Lancashire family of 
alkali and chemical manufac- 
turers. The building with its 
equipment is likely to cost between 
£15,000 and £16,000. The ori- 
ginal sum offered by the donor was 
£10,000, but the extra cost of the 
laboratory is to be borne by Mr. 
Muspratt, who has been anxious 
to render the building and its 
equipment one of the most com- 
plete in this country for the study 
of physical and electro-chemistry. 

The new laboratory has been 
erected upon a plot of ground be- 
hind the existing chemical labora- 
tory of the University in Brown- 
low-street, and is a striking build- 
ing four stories in height, of red 
brick and stone, surmounted by 
four stone cupolas, which serve as 
draught exits for the ventilation 
of the building. The plan of the 
laboratory may be gathered from 
the following details of the rooms, 
&c., upon each of the four floors : 
—On the basement are a dynamo 
room, battery room, store, fur- 
nace room, and extra research room 
for four students. On the ground 
floor are lecture rooms—accommo- 
dation for eighty to ninety students—and the library, work- 
shops, preparation room, and photographic room. 

On the first floor are an elementary laboratory accommo- 
dating twenty-one students, an optical room, and an instru- 
ment store room, two research rooms for members of staff, 
four research rooms for students, and a balance room. 

On the second floor a senior laboratory for eight students, 


The attractive feature in the Diesel oil motor is the | and a balance room. 


security which it presents on board boats, the flash point of 
the oil used being so high as to render negligible any con- 
sideration of danger from explosion. 

The new engine can be made ready for starting from cold 
in from two to three minutes. It starts instantly by opening 
the compressed air valve to the cylinders. A further turn in 
the same governing valve opens the fuel valve. It can be 
stopped, started, and reversed just asin a steamengine. A 
separate valve regulates the quantity of oil fuel admitted to 

| the feed pump for the cylinders, and so governs the power to 
be developed. On starting only, or when working very 
heavily, the exhaust gases become perceptible, Normally, 





On the roof are situateda lavatory, a distillation room, a 
store, and small roof laboratory. 

It will be seen, therefore, that the laboratory contains good 
accommodation for about forty-three persons. 

The benches throughout are supplied with gas, water, and 
electricity, but not with vacuum, compressed air, or steam. 
Close to each working bench is a fire-proof slab composed of 
compressed red Ruabon tiles set in cement. This material is 
used throughout instead of slate, except for supports for 
balances. For the floors of fume chambers, slabs of white 
glazed fire-clay are employed. The fume chambers are 
ventilated by separate shafts of glazed earthenware pipe—the 
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draught is obtained by gas burners. The same system is 
employed for the general ventilation of the rooms, mechanical 
ventilation by exhaust fans being considered unnecessary. 
The floors are constructed of concrete, carried by steel joists 
and girders, and are covered with a layer of coke breeze and 
cement, to which the wooden flooring is nailed. In the 
basement the floors are finished with cement and granite 
aggregate. The waste channels are set in the concrete, and 
are constructed of sections of glazed Doulton half-piping, 
jointed with cement, protected by china clay and pitch. The 


walls are finished with plaster, the ceilings with Portland | 


cement ; both walls and ceilings are provided with wooden 
tixing battens. Rooms intended for ordinary teaching work 
are fitted with working benches of the usual type, but several 
of the research rooms are arranged for movable tables, so as 
to permit of greater flexibility. 

The main lighting is effected by brackets or pendants, 
carrying incandescent gas burners, but the fume chambers 
and certain rooms are lighted with Tantalum electric lamps. 
For the electrical installations, current is supplied from the 
town mains at 460 volts, and this is employed to drive the 
motors of three direct-coupled motor generators—(1) a 30- 
kilowatt direct-current generator, supplying current at 80 to 
100 volts; (2) a 10-kilowatt charging set, consisting of two 
machines on same axis, each giving 250 ampéres at 20 volts ; 
(3) an 80-kilowatt alternator, with two windings, to give 
1000 ampéres at 80 volts or 500 ampéres at 150 volts. 
The charging set is employed to charge—in sections—a 
battery of thirty-six Tudor cells, arranged in six sets of six 
cells. Vertical cables carry the current from the generators 
(1) and (3) and from the cells to four distributing exchange 
boards arranged on each floor. Each working bench is pro- 
vided with a circuit to carry 50 ampéres running to the corre- 
sponding distribution board. Here, by means of flexible 
connections, the bench circuit can be connected up with the 
various voltages. 

Three wires run from the battery switchboard to each of 
the three exchange boards, and by means of flexible connec- 
tions each of these sets of three leads can be connected up on 
the battery switchboard so as to supply each exchange board 


with current at 4, 8, and 12 volts. To secure greater con- | 


stancy of voltage, the battery is divided up into sets of six 
cells, so that each floor may have the use of a separate set of 
cells. Arrangements are also made whereby the cells may 
be put into series or parallel for special purposes. In order 
to obtain relatively heavier current at lower voltages, a cable 
to carry 1000 ampéres is run from the battery switchboard to 
the room intended for furnace operations. The cable and 
wires, which are not rubber-insulated, are run on porcelain 
insulators attached to the walls and ceilings by wooden 
battens, so that all wiring is exposed. To reach the centre 
benches, the wires are dropped from the ceiling to the bench, 
so that no wires are carried in the floors. In addition, the 
benches are supplied with 10-ampére plugs connected with 
the 230-volt town mains. The wiring of these is rubber- 
insulated and enclosed in wooden casing. The fuses for the 
plugs and bench circuits are situated at the top of the 
exchange boards. The panels of the latter are of marble, 
whilst the terminals at the benches are fastened to slate 
panels. 

The architects of the new laboratory are Messrs. Willink 
and Thicknesse, of Liverpool; the electrical machinery is 
being supplied by Messrs. Siemens Brothers, of London ; 
while the wiring and switchboard work is being carried out 
by Mr. H.S. Martin, of Liverpool. The British Insulated 
and Helsby Cable Company supplied the cables and distribut- 
ing wires. 


The formal opening of the laboratory is to take place on | 


Saturday, October 13th, but this function will be robbed of 
much of its interest owing to the fact that the equipment of 


the building is very incomplete, and that little of the | 


machinery or apparatus is yet installed or in working order. 
Dr. F. G. Donnan has been appointed to take charge of the 
new laboratory. 

Sir William Ramsay is to open the building and deliver an 


mised to attend and make some remarks. 
noted chemists who have accepted invitations to be p 
are Professor Abegg, of Breslau ; Professor Cohen, of Utrecht; 


| have been provided to ensure the safe carri 


Professor Goldschmidt, of Christiania; Professor Miller, of 
Toronto; Sir Henry Roscoe; Professor Thorpe; Professor 
Perkin, and Professor Dixon. The local section of the Society 
of Chemical Industry has invited the visitors to dine with 
them on the evening of Saturday, October 13th, in honour 
of the occasion. 








TRAMWAYS ON THE THAMES EMBANKMENT. 


Many of our readers will be aware that the London County 
Council has for some time been engaged on the work of 
laying down electric tramways on the Victoria Embankment. 
These tramways will be worked on the same conduit system 
as employed by the Council for its lines in other parts of the 
metropolis, and the above engraving is of interest, as showing 
the nature of the construction which is being employed. It 
may be added that the work has presented no inconsiderable 
difficulty, due, in part, to the hard nature of the road bed 
and to the fact that the vault of the underground railway 
tunnel comes very close.to the surface. However, the under- 
taking, the contractors for which are Messrs. Dick, Kerr and 
Co., Limited, is making good progress. 








THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 


A course of lectures on Engineering Jurisprudence has been | 


arranged, and will be delivered by Mr. W. Herbert Boyd, B.A., 
during the coming session. The following is a list of the arrange- 
ments for the session :—Monday, October 15th: Puper, ‘*‘ Water 
Supply to the City of Dublin,” M. A. Moynihan. Monday, 
November 5th: sture, ‘‘ Engineering Jurisprudence,” W. 
Herbert Boyd, B.A. Introductory address by Lord Justice 
Fitzgibbon. Monday, November 12th: Lecture, ‘‘ Engineering 
Jurisprudence.” Monday, November 19th: Nomination of officers 
for 1907; paper, ‘‘The Potash Industry,” George Ryce, B.A., 
Member. Monday, November 26th: Lecture, ‘‘ Engineering 
Jurisprudence.” Monday, December 3rd: Lecture, ‘‘ Engineering 
Jurisprudence.” Saturday, December 15th: Social evening. 
Monday, December 17th: Election of officers for 1907 ; paper, to 
be announced later. 


THE CarGo STEAMSHIP LA BLANcA.—-A large steamer for the 
frozen meat trade between this country and the River Plate was 
successfully launched by Sir James Laing and Sons, Limited, 
Deptford Yard, Sunderland, on the 17th ult. This steamer is the 
first of two that are being built by this firm for the Anglo Argen- 
tine Shipping Company, Limited, which has recently established 
a new line of insulated cargo steamers to trade between London, 
Liverpool, and Buenos Ayres under the management of Meesrs, 
Wincott, Codper and Co., of 35 and 39, Lime-street, London, E.C. 
The leading dimensions of the La Blanca are :—Length between 
perpendiculars, 425ft.; breadth moulded, 57ft ; depth moulded to 
shelter deck, 39ft. She is built to the rules of the British Corpora- 
tion for the Survey and Registry of Shipping to take the highest 
class of this society. On a load draught of 25ft. the steamer is 
designed to carry 8500 tons, including about 3500 tons of frozen 
and chilled meat or other refrigerated cargo, being insulated fore 
and aft from hold to shelter deck, with the exception of the space 
between the shelter and the upper deck aft of the engine-room, 


| this space being reserved for general cargo, and pierced to render 
| it suitable for-the conveyance of troops or emigrants if so required. 
| The vessel will have a speed of 12 


knots. The machinery is 
being supplied by George Clark, Limited, of Southwick, and 
consists of triple-expansion engines, 29}in., 50in., and 80in., with 
a stroke of 54in., worked by steam from four forced-draught 
boilers at 180 lb. pressure. The refrigerating engines are by 


| J. and E. Hall, Limited, of Dartford, Kent, the system embrac- 


ing the latest improvement in carbonic anhydride machinery 
and brine pipe fittings, and the insulation is of wood and charcoal 
supplemented by an air space between the woodwork and the skin 
of steamer. Both ship and refrigerating installation are under 
the superintendence of the company’s consulting engineers, Messrs, 
W. Esplen, Son and Swainston, and duplicate refrigerating engines 
e of the meat. Hach 


one of these twin engines has been designed to reduce the tem- 


| perature to 20 deg. of frost, and to — it at nat —_ 
ar sie } hovt the ship during th e without any assistance from 
address; while Professor Ostwald, of Leipzig, has also pro- | throughovt the ship during the voyag any 

Among the other | 
resent | 
| of the various kinds of refrigerated produce, 


the other—an arrangement which is intended to eliminate all risk 
of breakdown in the freezing department. The temperature of 
the different chambers can aso be varied to meet the requirements 


| week a large volume of business has been booked. 
| purchases of steel rails made last week amount to 110, 
| contacts for fully 250,000 tons are now about to be closed. The 


| material. 
| the total amount of material now under negotiation calls for fully 
| 200,000 tons, but there seems to be some difficulty in arranging 
| for deliveries. 


| pipe foundries have an abundance of 
| requirements, though they are not fully protected for next 
| year’s work. 


| 2000 gondola cars, 900 box cars, and 400 flat cars. 
| Steel Company makes 3000 hopper cars. 
| of these car orders call for nearly 350,000 tons of steel plates and 
| structural shapes. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 26th 
THE rush of orders for steel rails has not subsided, and thi " 
The total 
tons, and 


Minneapolis and St. Paul contracted for 16,000 tons; the Bj 
Four, 13,000 tons; the Lake Shore and Michigan Southene 
31,000 tons ; and numerous other lines smaller quantities. ‘The 
Atchison is still in the market for 30,000 tons ; the Texas Railway 
has not yet closed its order for 36,000 tons, and the Colorado 
Texas, and Mexico has not yet arranged for its 33,500 tons, byt 
expects to do so this week. 

here has been extraordinary activity during the past week 
among the building interests in placing orders for structural 
It is estimated to-day by our very best authorities that 


Most of this material is for large building struc. 
tures for railroad, commercial, and manufacturing uses, The 
bridge building requirements have temporarily subsided. Large 
bridge-building requirements will be presented some time next 
month for the delivery of material next year. Pig iron is very 


| strong, but it is believed that the highest price has now been 
| reached. 


The United States Cast Iron Pipe and Foundry Com. 
The 


pany has secured 10,000 tens of No. 2 plain pig at 20 dols, 
for current 


material 


The bar mills are again working to the very limit of their 


| capacity, and a good deal of the business has been taken at 


The contracts placed last week by the New York 
amounted to 17,000 cars instead 


premium rates, 
entral Railroad for rolling stoc 


| of 20,000 cars. The contracts for cars ordered by the Pennsy| 
| vania Railroad during the latter part of last week amount to 12,400 
| cars, but this does not include all the rolling stock they want, 


The Pressed Steel Car Company bas 4000 hopper cars to make 

pany pper ca , 
The Cambria 
The requirements for al] 


Some of these cars will be made of steel under. 
frames only, but most of them will be all steel. The steel revuire 


| ments in this city for projected buildings, big and little, call for 
| an estimated aggregate of 30,000 tons. 


The tin market is slightly stronger than last week, and sales 
for city delivery were made to-day at 40}. The Lucania arrived 
on Monday with 90 tons and the Minnetonka with 765 tons, 
making total arrivals this month 3482 tons, with 2670 tons afloat. 

There is an increasing demand for early delivery of all yrades 
of retined copper, with a scarcity of supplies for immediate ship 
ment. Several large domestic consumers have placed orders for 
delivery of co per throughout the first quarter of next year at 
19} to 19}. There is more or less speculative purchasing. Lead 
is in active demand on a basis of 5-97 to 6-024. Spelter is active 
and strong at 6-30 to 6-40; quicksilver is held at 41 dols. per 
flask of 75 1b. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. . 


(From our own Correspondent.) 


The Quarterly Meeting. 

Art the quarterly meeting of the iron trade in Birmingham 
on Thursday, there was a good attendance, and a fair amount of 
new business was transacted. The revival may be said to continue, 
though the Clyde strike and the decline in Midland ironworkers 
wages has caused the progress to be less pronounced than pre 
viously, the effect having been to “‘ steady ” the upward movement. 
Prospects were considered good for a favourable winter trade, pro 
vided labour troubles in some of the chief industries of the 
kingdom do not intervene to spoil matters. 


The Requirements of Engineers. 

The requirements of engineers were freely expressed both 
for finished iron, for steel, and for foundry pig iron, in all of 
which descriptions a good business was transacted at figures which 
must have been decidedly satisfactory to sellers, since they showed 
no falling off upon recent rates, but in some branches an advance. 
The leading engineering industries are well engaged, especially on 


| export account, and this activity led to considerable fresh supplies 


of material being ordered, old contracts being renewed ani fresh 
ones being entered into. 


Progress on the Quarter. 

The progress made during the past three months may, 
perhaps, best and most succinctly be illustrated by comparing 
to-day’s average quotations with those which prevailed when the 
quarter opened. When this is done, the following improvement< 
become manifest :—Staffordshire cinder forge pigs, 3s. 6d.; part- 
mines, 6s.; all-mines, 2s. 6d.; Northamptons, 5s. 6d.; Derbyshires, 
6s.; merchant bars, 5s.; plain black sheets, doubles, 2s. 6d.; 
galvanised corrugated sheets, 5s.; steel boiler plates, 2s. 6d. In 
special cases the headway made has doubtless been more than this, 
but the comparison is in ordinary open market quotations. 


Steel. 

Structural sections of steel were in good inquiry for bride 
builders, railway carriage and wagon builders, gasometer makers, 
and others. Angles, asa rule, were quoted £6 lds. to £7, mild 
bars £7 10s. to £7 15s., and girder plates about the same. Makers 
asked £8 12s. 6d. to £8 15s. for boiler plates, of which some fair 
lots were ordered, boilermakers being well engaged, with good 
prospects. Steel for electrical engineering requirements was also 
in satisfactory demand, and some of the large motor car building 
companies were also in the market and arranged for considerable 
supplies, 


Finished Iron in Good Call. 

The marked bar makers did well, retaining the £8 10s. 
basis to which, by a 10s. reduction, marked bars were brought 
down in July last. There was a want of cohesion among makers 
of unmarked bars, and quotations differed, but £6 15s. may be taken 
as the quotation chiefly asked, and at this figure many orders were 
booked, whilst here and there more was obtained. Galvanised 
corrugated sheets, f.o.b. Liverpool, were quoted £12 15s. The 
shipments to all countries for the single month of September have 
declined from 36,719 tons last year—which was an exceptionally 
good month—to 30,310 tons this year, and the corresponding value 
has gone back from £441,444 to £409,106. Japan and Chili have 
improved, but Australia and South Africa have receded, whilst 
India and the Argentine have been practically stationary. Taking 
the whole nine months’ period, however, good headway can be 
recorded, namely, from last year, 298,419 tons, valued at 
£3,510,876, to this year, 323841 tons, valued at £4,260,502. 
Chili, the Argentine, India, and Austrasia have all bought during 
the nine months’ period much more freely than a year ago. 


Pig Iron. 

Pig iron was dear, with ar, upward tendency. Stafford- 
shire forge pig was quoted not less than 50s. to 51s.; part-mine, 
54s. to 55s.; best all-mine, 82s. 6d. to 87s. 6d.; and cold blast, 
110s.; with Northamptons, 53s. 6d. to 54s. 6d.; and Derbyshires, 
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s4s, to 55s. Some large quarterly contracts were renewed, both 
for foundry and forge sorts, 


Ironworkers’ Wages: The Men Loyal. 

The ironworkers were reported to be submitting loyally 
to the new 24 per cent. reduction in millmen’s wages and 3d. per 
ton in puddlers’, occasioned by the new average selling price for 
July and August, namely, £6 16s. 2-60d., although an increase 
had been expected. The rate for puddling becomes 8s. 9d. from 
(October 8th until December Ist. 


Engineers Busy. 

The leading engineering industries are well occupied, a 
good deal of work being on municipal and local authorities’ 
aecount just now. Hydraulic engineers are steadily engaged on 
water supply schemes at home, and mining and irrigation work for 
abroad. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, October 10th. 
Pig Iron Firm. 

NOTWITHSTANDING reports of animated business from 
other centres, there is no indication, judging from inquiries, of any 
increased turnover in the Manchester district. The attendance on 
the [ron Change on Tuesday was rather larger than usual—larger 
than has been the case for some time past. Much of the firmness 
of the present position here is due to outside influences. Warrants 
have advanced sharply. We have not, at the present time, any 
great quantity of Cleveland iron coming into the district, owing to 
continued advances, and there is not much movement in other 
sorts. In anticipation, however, of an advance being declared at 

~the end of the present week holders here were asking fully 1s. per 
tun above official prices for Lincolnshire. Scotch foundry was also 
about 6d. dearer, and though there was little change in other 
directions the position was undoubtedly a strong one. Une or two 
of the ‘‘ bear” fraternity sought to discount matters, but the fact 
remained that holders were not disposed to grant any concession 
to induce business either prompt or forward. 


Finished Iron. 
There is a quieter feeling, but as makers are well engaged 
in Lancashire, they do not display any anxiety to push business at 
anything under current rates. 


Steel. 
Makers and agents report no falling off in orders. Billets 
are very firm. 


Manufactured Copper. 

The position on Tuesday was most uncertain as regards 
sheets. Makers generally declined to sell, but an advance in tubes, 
both brass and copper, of about 4d. to 4d. per lb. was quoted. On 
Wednesday it was announced that an advance of £3 per ton in 
sheets had been made. This has checked business to some extent. 


Sheet Lead 
Was advanced 10s, per ton. 


Quotations. 

Pig iron: Lancashire, No. 3 foundry, 62s. 6d.; Lincolnshire, 
59s, 6d. to 60s.; Staffordshire, 58s.; Derbyshire, 61s. to 61s. 6d. 
Middlesbrough, open brands, 64s. 10d. Scotch: Gartsherrie, 67s.; 
Glengarnock, 65s.; Eglinton, 64s. 6d.; Dalmellington. 64s. 6d., 
delivered Manchester. West Coast hematite, 69s. 6d. to 70s.; 
East Coast ditto, 69s. to 69s. 6d., both f.o.t. Scotch, delivered 
Heysham : Gartsherrie, 65s. ; Glengarnock, 63s.; Eglinton, 62s. 6d.; 
Dalmellington, 62s. 6d. Delivered Preston : Gartsherrie, 66s.; 
Glengarnock, 64s.; Eglinton, 63s. 6d.; Dalmellington, 63s. 6d. 
Finished iron: Bars, £7 5s. ; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. 
to £8 12s.6d. Steel: Bars, £7 10s.; hoops, £7 17s. 6d.; boiler 
plates, official, £8 12s. 6d.; plates for tank, girder, and bridge 
work, £7 7s. 6d.; English billets, £5 10s. to £5 17s. 6d.; sheets, 
£8 17s.6d. Copper: Sheets, £112 per ton, with smaller lots £114. 
Solid-drawn copper tubes, 124d. to 13d.; brazed copper tubes, 12d. 
to 12#d.; seamless brass tubes, 10jd. to 1ld.; condenser, 1ld. to 
11}d.; brass wire, 9}d.; rolled brass, 97d. per lb. Tough ingot 
copper, £102; best selected, £103 per ton. Sheet lead, £22 
per ton, 


The Labour Question. 


It would appear that the A.S E. members by ballot had 
rejected the offer of the Employers’ Federation of an advance of 
ls. per week and increase for piecework, and the matter will be 
referred to the Conciliation Board in London, 


Lancashire Coal Trade. 


There has been a firmer feeling in almost all kinds of coal 
during the week, and for contracts for slack over next year 3d. to 
6d. per ton more is quoted, in view of a possible demand for an 
advance of wages in this district. Meantime, merchants do not 
take kindly to the recent advance in huuse coal. ‘Ihe demand on 
shipping account is better. Quotations show no change on the 
week. Important meetings are being held in Manchester towards 
the close of this week for the purpose of considering the advisability 
of continuing the Conciliation Board of the Miners’ Federation of 
Great Britain from January Ist, 1907, to a further period to be 
agreed upon, 


BARROW-IN-FURNESS, October 11th. 
Hematites. 

_ , |The hematite market is very steady, but there are some 
disquieting features in it which are causing apprehension at the 
moment. The strike on the Clyde has caused a falling off in the 
demand for shipbuilding material, and there is therefore less need 
of crude hematite ; but, nevertheless, the demand for iron forother 
purposes is strong, and makers have large delivery engagements. 
It is, indeed, probable that a much stronger demand for hematite 
iron will be experienced when this strike is at an end. A specu- 
lative element has been imported into the market during the past 
few days, and warrant stocks have been increased by 3500 tons, 
and now these stocks stand at 72,960 tons. All this iron is firmly 
held, as still better prices are expected. Makers hold very small 
stocks. Prices are rather higher, mixed Bessemer numbers being 
at 69s. 6d. net, f.o.b., and warrant iron sellers are at 69s. 4d. net 
cash, buyers 69s. The make of iron is well maintained, and there 
are still thirty-six furnaces in blast. A quieter demand is reported 
for ferro-manganese, and a good trade is being done in spiegeleisen, 
but the market for forge and foundry iron remains quiet. The 
demand for native iron ore is brisk, and raisers are well sold for- 
ward at about 16s. per ton net at mines, with best descriptions at 
18s. Large cargoes are imported every week of foreign ores, as 
pes: supply from native nines is not adequate to keep the furnaces 

ong. e 


Steel. 


_ , 

_A quieter tone is observable in the steel trade, and the 
plate mills are only working short time, by reason of scarcity of 
orders on the one hand, and on the other because makers are 
awaiting the delivery of specifications. The rail mills are fully 
employed, but makers are not well off for orders, and it is known 
that very few large specifications are in the market, and there is 
very keen competition between the ring and makers who are out- 
side of it. Merchant classes of steel are not in much inquiry. 











Steel foundries are only about half employed, but there are good 
prospects in this trade. Activity is maintained in chilled iron 
castings, and there is every prospect of continued briskness in this 
trade. 


Shipbuilding and Engineering. 
Shipbuilders are not so busy as they will be shortly. 
Engineers are exceptionally busy, and by Christmas they will 
have their hands very full of work. 


Shipping and Coal. 

Shipping is very well employed. The shipments for the 
year to date aggregate at 634,220 tons, as against 640.046 tons in 
the corresponding period of last year, a decrease of 5826 tons. The 
coal and coke trades are very firm, and a large business is being 
done at good prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Advance in House Coal. 

A noteworthy feature of the all-round advance in quota- 
tions for domestic fuel is the ease with which it has been obtained 
both in South and West Yorkshire. On former occasions the extra 
shilling has had the effect of curtailing business ; but the very 
contrary has been the result this season, and merchants report that 
there has been no difficulty whatever in local and other transac- 
tions. The whole of the thick seam pits are now working full 
time, and the output is consequently large; yet stocks at the 
various collieries are reported to be lower than is usual at this 
season of the year. More is being sent by rail to London, the 
Southern and Eastern Counties markets, and less need is found to 
dispose of secondary samples iu adjoining districts. Silkstone coal, 
in higher grades, fetches 11s. to 11s. 6d. per ton; other qualities, 
about 9s. 6d. per ton; Barnsley thick seam house is quoted at 
9s. 6d. to 9s. 9d. in the best qualities, good seconds being readily 
saleable at 7s. 9d. per ton at the pits. An improved business is 
reported at the land sale collieries, with firmer values. 


Steam and other Coal. 


An excellent business continues to be done in steam coal 
for home and foreign consumption. Both Hull and Grimsby con- 
tinue to receive heavy deliveries for Baltic and other ports. The 
steam fishing fleets increase their requirements, and large tonnages 
are steadily sent to various depdts. The railway contract rate of 
8s. 6d. per ton is easily extended by 3d. and 6d. per ton in the 
open market. Slack and smudge, in the better qualities, find a 
ready market, and coking fuel is in brisk request. Good sorts 
fetch 4s. 6d. per ton at the pits; ordinary slack and smudge for 
engine purposes sell at 3s. 6d. to 3s. 9d. per ton. Gas coal is now 
moving away very freely. 


Coke. 


Good ordinary smelting coke rules from 11s. to 11s. 3d. 
per ton, washed samples making 12s. to 12s. 3d. per ton at the 
ovens. 


Iron and Steel. 

The tone of the iron market is very strong, and although 
official quotations are not advanced this week, the increased prices 
recently announced are fairly maintained, and makers are not very 
eager to sell forward. What is now being done is for the require- 
ments of the next two months or so to tide over the present year. 
Buyers of West Coast hematites have been doing business pretty 
much as before, West Coast fetching from 79s. to 80s. per ton, 
and East Coast 76s. per ton, West Coast being subject to 25 per 
cent. at Sheffield and Rotherham, and East Coast net. Lincoln- 
shire irons are as formerly quoted, with expectations of higher 
prices ruling ere long, and little business consequently being done. 
Lincolnshire, No. 3 foundry, 56s. 6d. per ton; No. 4 foundry, 
54s. 6d. per tun; No. 4 forge, «3s. 6d. per ton; No. 5 forge, 
mottled, white, and basic, 57s. per ton. Derbyshire, No. 3 
foundry, 56s. per ton; forge, 54s. per ton. Bars, from £7 10s. 
to £7 15s. per ton ; sheets, £9 per ton. The activity previously 
reported in the various steel departments is fully maintained. 
The demand, both on home and distant account, is most satis- 
factory. 


Foreign Trade in Cutlery. © 

The improved business reported recently with several 
distant markets is retlected in the official return for September. 
The value of cutlery exports last month is £63,157, which com- 
pares with £52,701 for September of 1905. The principal increase 
is with Australia—£10,691 compared with £5007—the next largest 
increase being shown by the United States, which took a value of 
£8386 against £5309. Increased business was also done with 
Norway, Netherlands, Belgium, Cuba, Brazil, British East Indies, 
New Zealand, and Canada ; decreases are reported with Russia, 
Sweden, Germany, France, Spain, and Canaries, Chili, Argentine 
Republic, and british South Africa. The export business in 
cutlery for the nine months amounted to £518,461, compared with 
£480,510 for the similar period of 1905. 


Sheffield Trade with America. 


A remarkable increase is shown for the September 
quarter in the business done by Sheffield with the United States. 
The total value of exports has been £293,138, as compared with 
£150,379 and £108,725 for the corresponding quarters of 1905 and 
1904. The increase, though partly shared by cutlery, is practically 
attributable to the greatly increased trade done by our steel houses 
with the States, the value of the steel exports having been 
£231,992, against £98,562 a year ago. An analysis would show 
that the business has mainly been in high-class and special grades, 
Cutlery has advanced from £18,357 to £22,411 ; sheep and garden 
shears have risen from £209 to £1961. Edge tools, with a total 
value of £469, show only about half the business done in the 
corresponding quarter of last year. 


Moulders’ Wages. 


The hope expressed last week that the wages dispute in 
the moulding traaes of Sheffield would be promptly settled has 
not been realised at the date of writing. On the 8th inst. a 
committee of the Sheffield and District Engineering Trades 
Employers’ Association and a deputation from the Friendly 
Society of Ironfounders met in conference to discuss the applica- 
tion fur an advance of wages from 40s. to 42s. per week. After 
the conference, the chairman, Mr. Bernard A. Firth, vice-presi- 
dent of the Employers’ Association, announced that the committee 
had agreed upon the following resolution :—‘* That this Committee, 
on behalf of the Employers’ Association, offers to grant 1s. advance 
now, and a further 1s, from the first pay day in January, provided 
the questions of set-work, piece-work, and freedom of shop 
managementare jointly considered in conference in the meantime, 
and an equitable settlement arrived at.” This resolution was put 
before a largely attended meeting of the men held in the evening 
of the same day, when it was resolved :—‘‘ This meeting declines 
to accept the resolution drawn up by the Employers’ Committee in 
conference to-day, and hereby decides to hand in their notices, of 
a week’s duration, on Saturday, October 13th, provided the 2s. 
advance asked for is not granted unconditionally to commence on 
Uctober 18th, 1906; but we are agreed to meet and discuss the 

ints enumerated in the employers’ resolution, but not as a condi- 
tion of the advance,” 














NORTH OF ENGLAND. 


(From our own Correspondent.) 
The Trade Situation. 

TAKEN generally, the position and prospects of the iron 
and allied trades are most encouraging, and it is no exaggeration 
to state that something of a ‘‘ boom” is this week in progress in 
the Cleveland pig iron branch. It is freely asserted that never 
has the Cleveland iron trade been in such a brisk condition, and, 
moreover, never was a sounder business done. The purchases are 
mostly made by consumers, and comparatively little iron is being 
bought by speculatcrs pure and simple. The increased business 1s 
not being ion merely on paper, and by buyers who have no 
intention of ever taking delivery lof the iron. In the healthy 
character of the business done the present differs from most of the 
other booms which have been experienced in the pig iron trade of 
Cleveland, and those engaged in it have reason to believe that 
next year’s trade will be even better than that of the current year 
has so far been. Makers have never before produced so much pig 
iron, and certainly the deliveries have never been so large. The 
volume and value of this district’s export trade in iron and steel 
have never been so large as in 1906, not even in the record year, 
1872, when No. 3 Cleveland pig iron touched the phenomenal price 
of 120s. per ton, or more than double the present rate. 


Cleveland Pig Iron. 

Prices have continued to move up this week, and that 
rather rapidly, and it is believed that this is due, not to any mere 
market movement, but a substantial increase in the demand from 
consumers, who are buying largely for delivery during the first 
half of next year, as they do not think they will be able to purchase 
on more favourable terms than the present. Generaly, buying is 
rather quiet at this season except for prompt delivery, but the 
upward tendency of prices has induced consumers to arrange for 
supplies for more forward delivery than usual. What has tended 
to strengthen the market considerably is the news from the United 
Scates ; that is extremely encouraging, and it reports that a good 
deal of Scotch and Cleveland pig iron has been bought by American 
consumers and others. It is thought that a considerable amount 
of the buying of Cleveland warrants lately has been on American 
account, but whether the warrants are purchased to be taken out 
for consumption or are only bought fer speculative purposes 
and in the expectation that substantial protits will be realised 
on them, cannot well be stated. A lot of 5000 tons of Cleve- 
land pig iron which was bought towards the close of last 
month will be despatched from the Tees within the next 
few days to the United States, German consumers are buying 
Cleveland iron rather freely, and ironmasters’ and merchants’ 
representatives who have been on business tours there lately have 
done very well indeed. They are of opinion that consumers over 
there are assured against any falling off in trade during the first 
half of next year. Cleveland warrants, which were obtainable last 
week at 54s. 5d. per ton cash, have this week risen to 56s. 4d. 
No. 3 Cleveland pig iron has, at the same time, gone up from 55s. 
to 56s. 44d. for both prompt and forward delivery, and merchants 
advance their quotations quite as quickly as the makers. On 
Wednesday, however, there was a reaction, and Cleveland 
warrants went back to 55s. 114d. cash and No. 3 to 56s. 3d. The 
advances have brought out many buyers who have been hulding 
back. No.1 is up to 57s. 9d., No. 4 foundry to 55s. 3d., and No. 4 
forge to 54s. 3d., each showing a substantial rise on last week. The 
prices are the best ever reported since 1900. 


Hematite Iron. 

The demand is not so strong for East Coast hematite pig 
iron as it is for Cleveland iron, nor have prices moved up at so rapid 
a rate ; indeed, they have not been advanced at all this week, and 
are slightly weaker than at the date of my last report, chiefly 
because the labour difficulty on the Clyde is likely to affect the 
steel trade detrimentally, and that will react on hematite iron 
business. In some cases makers have raised their quotation for 
mixed numbers East Coast hematite to 70s., but 69s. 6d. is as much 
as consumers will pay, and it is difficult to secure that, seeing that 
some business has been done at 69s. 3d. Thus there is a rather 
marked contrast this week between the state of the Cleveland and 
hematite iron markets. Butcost is not being eased for the makers 
of hematite iron, for merchants will not take less than 21s. 6d. for 
Rubio ore c.i.f. Tees, and they cannot well doso with the Spaniards 
asking more, and the rate of freight rising also—it is 5s. 6d. now 
Bilbao to Tees, against 4s, 10}d. last month. Coke also is no 
cheaper. 


Ascertained Price of Cleveland Pig Iron. 

The accountants have ascertained from the books of the 
ironmasters that the average price realised for the No. 3 Cleveland 
pig iron delivered by them during the third quarter of the year 
was 50s. 7-42d. per ton, which was unexpectedly less than had 
been realised in the second quarter, though only by 3-54d. per tou. 
An advance was looked for, as the quoted price showed a consider- 
able rise. Thus the average quoted rate for July was 50s. 7}d., 
for August 53s, 2d., and f.r September 54s. 11d., the average over 
the quarter being 52s, .04d., against 50s. 1d. in the second quarter. 
The wages of blast furnacemen in the North-East of England, in 
accordance with the sliding scale, have been reduced one-fourth of 
1 per cent., but railway rates for the carriage of ironmaking 
materials, which are also regulated by sliding scale, have not been 
changed. The wages for this quarter of the Cleveland ironstone 
miners have been discussed by the representatives of the masters 
and men this week. The men asked for 5 per cent. advance, but, 
in the face of the lower realised price of pig iron, the employers 
proposed to reduce wages one-half of 1 per cent. The men are to 
give their reply by 22nd inst. 


Stock of Pig Iron. 

Notwithstanding the increased production, the stock of 
Cleveland pig iron in Cunnal’s public warrant stores has declined 
every day this month, and on Wednesday the quantity held was 
594,968 tons, a decrease this month of 3087 tons. The stock con- 
sisted of 576,677 tons of No. 3, and 18,291 tons of other iron 
deliverable as standard. 


Shipments of Pig Iron. 


The exports of pig iron this month have become brisker 
than they were last month, and are far above an October average, 
being particularly good to the chief continental countries, with 
the exception of Russia and Spain. The close of the navigativn 
season proper is near at hand, and merchants are putting forth 
every effort to get irou away that is due for delivery this year. 
The deliveries from the Cleveland district up to 10th inst. have 
been 42,807 tons, against 38,117 tons last month, 31,581 tons iu 
Octobcr last year, 24,213 tons in October, 1904, and 36,625 tuns in 
October, 1903. 


Middlesbrough’s Exports. 

The Middlesbrough Chamber of Commerce reports that 
this year, up to the end of September, the Middlesbrough iron- 
masters exported 992,378 tons of pig iron—the largest quantity 
ever shipped in the first nine months of any year, and it was 
341,007 tons, or 52 per cent. more than the export for 1905. Of 
the 81 Middlesbrough furnaces built 62 are in operation. Never 
in any year was the value of the exports to oversea destinations 
larger than it has been this year. In the nine months it has been 
£5,359, 466, or 51 per cent. more than in the corresponding part of 
last year. 


Manufactured Iron and Steel. 
The demand has become quieter in several branches, and 


while contracts on the books are plentiful enough to keep the mills 
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going regularly in most cases, new orders are not readily forth- 
coming, and the steel plate makers have not seen their way to 
decide upon the expected advance in their prices. The same is the 
position of the bar and angle manufacturers, but the angle makers 
have fixed a higher price for delivery in Belfast. The quieter 
trade is indicated by the fact that Messrs. Bolekow, Vaughan and 
Co. are working not only their rail and merchant mills no more 
than four days per week, but their plate mills are also to be stopped 
from Friday evening to Tuesday morning until further notice. It 
is stated that the Cargo Fleet Iron Company, in addition to the 
order for steel rails which they obtained from the Argentine, have 
secured another for 12,000 tons for the West Coast of South 
America. Competition is keener in the rail trade than it has been 
for a long time, for there are now four firms on Teesside engaged 
in the business, instead of two only, viz., Bolekow, Vaughan and 
Co., the North-Eastern Steel Company, Dorman, Long and Co., 
and the Cargo Fleet Iron Company. 


Shipbuilding. 


The Clyde strike is further checking the demand for new 
steamers, as it adds to the uncertainty of the outlook. Rates of 
freight are moving up in a good many trades, and they are dis- 
tinctly better than in the summer, but only orders for special 
types of steamers are coming forward. The strike on the Clyde, 
if prolonged, will make it better for the shipowners, but it is likely 
to be some time before owners will be tempted to order more tramp 
steamers. Sir W. G. Armstrong, Whitworth and Co., Limited, 
are constructing at their Elswick Works, a new berth 659ft. long 
for armourclads, and at the ordnance works are laying down anew 
wharf 500ft. long by 50ft. wide. These are being built on ferro- 
concrete piles, as also are the new offices at the Elswick Works. 
The application of the shipwrights, drillers, joiners, and painters 
at the Wear shipyards for an advance of wages has been refused, 
the employers stating that they cannot grant an increase at 
present, as the state of trade does not justify it. The trades 
affected are connected with the Wear Conciliation Board, and 
may ask that the matter be referred to arbitration. 


Coal and Coke. 

Business is very active and satisfactory, and especially is 
the demand good from abroad. German consumers have heen 
and still are purchasing very freely, as there is something like 
a coal famine in that country. All prices are tending upwards. 
Best steams are at 1ls.; steam smalls, 7s.; best gas, lls. 3d.; and 
coking coals, 10s. 6d. to 11s. 6d., ali f.o.b. There are large orders 
still on the market, among them one for 10,000 tons of best steam 
coal for prompt despatch to Cronstadt. Tenders are asked for the 
supply of 112,000 tons of steam coals for the Danish State Rail- 
ways, delivery over next twelve months. The Altos Hornos 
Company, Bilbao, are asking for 250,000 tons of coking coals, and 
the coalowners in this district have quoted 11s. 9d. to 12s. net, 
f.o.b. The present production of coke is hardly equal to the 
requirements, and 18s. 6d. per ton has to be paid for medium 
qualities delivered at the Middlesbrough furnaces. The Concilia- 
tion Board has given the Northumberland miners an advance of 
24 per cent. in their wages for the fourth quarter of the year, and 
they have thus obtained 8? per cent. rise this year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

But for the strike in the Clyde shipbuilding industry 
business might be described as in a satisfactory condition. In 
most other branches there is good employment, and the prospects 
are encouraging. No one can foresee the effect of the strike of 
riveters, which has had the result of throwing about 10,000 men | 
out of employment up till the present; and if the dispute is pro- | 
longed it must have very serious consequences indeed. Without 
entering into the merits of the dispute, it may be said with the 
utmost impartiality that the strike could not have occurred at a more 
inopportune time. There is very little fresh work coming to hand in 
the shipbuilding trade at present, and the cost of materials has gone 
up so much that there does not seem much likelihood of an early 
revival in business. The position of the employers is that they 
have no inducement to comply with the request of the men for 
advanced wages, and the strike clause in their contracts enables 
them to delay the completion of orders for an indefinite period. 
[t is fortunate for the iron and steel trades that while there is a 
serious interruption to business owing to the strike, the activity 
abroad is such that foreign competition is practically stopped for 
the time, and considerable purchases of our material are being 
made by our rivals. 


The Warrant Market. 

The Glasgow pig iron warrant market became very strong 
towards the end of the past week, a large business being done in 
Cleveland warrants, which advanced about ls. per ton. Business 
has been done in the last day or two in this class of iron from 
55s. 84d. to 56s. cash, 56s. to 56s. 3d. oue month, and 56s. 74d. for 
delivery in three months. Scotch warrants are nominally 61s. 
per ton. 


Hematite and Foundry Iron. 

The demand for hematite for home use is somewhat quiet, 
as was to be anticipated from the strike of ironworkers in the 
shipbuilding trade. But there are considerable inquiries for 
shipment, Sales of Cumberland hematite are reported at 68s. 9d. 
for delivery in one month. Scotch hematite is quoted as before, 
71s. for delivery at the West of Scotland steel works. From 
America there has arisen a brisk inquiry for foundry iron, and some | 
sales have taken place for shipment as early as possible. Scotch 
standard foundry pig is at 55s. 44d. per ton, and the stock of this 
class of iron in Connal and Co’s, Glasgow stores has been reduced 
in the course of the past week 500 tons, a reduction of Scotch 


) The Welsh Coal Trade. 


Belgium 52, China and Japan 150, other countries 147, the coast- 
wise shipments being 2738 tons, against 4618 in the corresponding 
week of 1905. The arrivals of Cleveland pig iron at Grangemouth 
have been 4860 tons, compared with 6728 in the same week of last 
year, showing a decrease of 1888 tons, 


| Ironfounding and Engineering. 

Some branches of the foundry trade have been quiet, and 
| in the case of one or two special branches, notably that of house 
furnishings, there does not appear to be much prospect of an early 
improvement. Messrs. R. Laidlaw and Sons, of the Milton Iron- 
works, Glasgow, are reported to have obtained an order for 
780 tons of 24in. pipes for the Glasgow Corporation. The engi- 
neering branches are unequally employed, and it is feared that in 
some cases marine engineers may find themselves hampered in 
their work by the strike of platers at the shipyard. 


The Steel Trade. 

Within the last few days there have been inquiries from 
Canada for several descriptions of steel material, chietly for sheets 
and plates. There are also important inquiries from the Conti- 
nent, some of which, it is hoped, may result in business. Con- 
siderable discussion has been proceeding as to the unequal terms 
on which steel material has been supplied recently in different 
localities, it being specially noted that some advantage in price 
has been enjoyed by Belfast over the terms given to Clyde 
builders, while advantageous terms have been held out to Japan 
and other foreign purchasers. It appears to be recognised that 
there has been some cause for grievance, and the makers have 
been endeavouring to adjust such terms as shall do away with any 
occasion for complaint. An agreement is reported to have been 
arrived at on the subject at a conference of steelmakers’ repre- 
sentatives held at Newcastle-on-Tyne. 


The Coal Trade. 

The coal shipments are, as was to be expected, consider- 
ably behind the very large figures of the preceding week, but they 
are still 47,000 tons better than in the same week of last year. 
Current demand is quite promising, and there has been a firmer 
tone in the coal market, in consequence of an apprehended strike 
of miners on the Continent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Outlook. 


AT a meeting in the neighbourhood of Merthyr on Monday, 
attended by a large number of colliers, Mr. Thomas said that, so 
far as he could make out, the ootlook in the trade was better than 
he had seen it fora number of years. They were getting higher 
prices for coal contracts for next year by 2s. or 2s. 6d. than the 
two last years ; and he believed that these prices were going to 
advance still further. This would mean a considerable increase in 
wages for colliers in South Wales Mr. Thomas wisely enjoined 
at this point of his address prudent economy on the part of 
the colliers in laying by for the future. With regard to the 
alarmist reports of a probable strike, circulated in London 
papers, he thought that by the time the notices put in had expired 
it would lead to a suspension of work, as the men were joining the 
Federation in considerable numbers, and most likely all the non- 
unionists would join in due course. He thought it would be very 
hard upon employers and shareholders in collieries if work should 
cease on the eve of prosperous times. Mr. Thomas’s conclusions 
are supported by statistics of the year’s trade. Cardiff has shown 
in the past nine months an increase in coal, foreign exports, of 
1,148,248 tons, and 95,084 coastwise. Newport 319,712 foreign, 
and Swansea 512,145 foreign. 


Latest statement on Change, coal prices, &c.:—The coal 
market is quiet in all directions, owing to shortage of prompt ton- 
nage. For prompt loading buyers have been apt to treat at com- 
paratively low prices, especially as some of the collieries are very 
short of wagons to keep going. 


Cardiff Freights. 


The freight market all round is very firm for anything 
like prompt business, and there is every indication that rates will 
rule good for some time to come. 


Latest Quotations. 

On ’Change, Cardiff, it was stated mid-week that harder 
figures than at present were likely in the nearfuture. Best steam, 
15s. to 15s. 3d.; best seconds, 14s. 3d ; seconds, 13s 6d. to 14s.; 
drys, 13s. 6d. to 13s. 9d.; best washed nuts, 12s. 3d. to 12s. 6d.; 
seconds, lls. 6d. to 12s.; peas, lls. to 11s. 3d.; seconds, 10s. 6d. 
to 10s, 9d ; best smalls, 9s. to 9s. 3d.; best ordinaries, 7s. to 7s. 6d.; 
seconds, 6s. 6d. to 7s. 3d.; inferiors, from 6s. Quantities of the 
last-named have been sold at 6s., and buyers have taken advantage 
of this to ship as much as possible in salar to escape the |s, tax. 
Monmouthshire semi-bituminous: Best large, 13s. 6d. to 13s. 9d.; 
best ordinaries, 13s. to 13s. 3d.; seconds, 11s. 9d. to 12s.; inferior, 
lls. 6d. House coal: Best, J5s. 94. to 16s.; best ordinaries, 14s. 
to 14s. 6d.; seconds and other sorts, 11s. to 13s. No. 3 Rhondda, 
lds. to lis. 3d; brush, 13s.; smalls, 10s. 9d. to lls No. 2 
Rhondda. 11s. to 11s. 3d.; throngh, Ys. to 9s. 6d.; smalls, 7s. to 
7s. 6d. Patent fuel, 15s. 9d. to 16s. Coke, 16s. 6d. to 25s. Pit- 
wood prices remain weak, 18s. being best price obtainable. 


Anthracite Coal. 

A decided briskness characterises business, demand for 
most kinds increasing. Large is strongly inquired for; nuts, 
beans, and peas are going off well. Latest quotations, Swansea :— 
Best malting, 20s. to 2ls.; seconds, 15s. 6d. to 16s.; big vein, 
14s, 6d. to 15s. 3d.; red, 10s. 3d. to 10s. 9d.; cobbles, 17s. 9d. to 





ordinary to the extent of 100 having also taken place. 
} 
Output of the Furnaces. 
Since last report one furnace has been transferred from | 
ordinary to hematite iron, and there are now 42 furnaces making | 
ordinary, 42 hematite, and 6 basic iron, the total of 90 furnaces 
thus in operation in Scotland comparing with 87 at this time last 
year. 


Prices of Scotch Pig Iron. 


The prices of Scotch makers’ iron are generally about 6d. | 
per ton higher. G.M.B., No. 1, is quoted at Glasgow 63s.; | 
No. 3, 61s.; Monkland, No. 1, 63s. 6d.; No. 3, 61s. 6d.; Carnbroe, | 
No. 1, 65s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 67s. 6d.; No. 3, 


62s. 6d.; Gartsherrie and Calder, Nos. 1, 68s.; Nos. 3, 63s.; Lang- 
loan, No. 1, 69s.; No. 3, 65s.; Summerlee, No. 1, 70s. 6d.; 


No 3, 65s. 6d.; Coltness, No. 1, 77s. 6d.; No. 3, 64s.; Glen- 
garnock, at Ardrossan, No. 1, 68s.; No. 3, 63s.; Eglinton, 
at Ardrossan or Troon, No. 1, 63s. 6d.; No. 3, 61s.; Dalmelling- 
ton, at Ayr, No, 1, 65s. 6d.; No. 3, 60s. 6d.; Shotts, at Leith, 
No. 1, 683:; No. 3, 63s.; Carron, at Grangemouth, No. 1, 69s.; 
No. 8, 64s. per ton. The makers of pig iron are well employed, 
and the prospects of business from their point of view appear to 
Le quite satisfactory. 





Exports and Imports. 


The shipments of pig iron from Scottish ports in the past | 530 tons from Barrow, while ingot moulds have been received 


week amounted to 6504 tons, compared with 9304 in the corre- 
sponding week of last year. There was despatched to Canada | 
1300 tons, United States 300, South America 399, Australia 306, | 
Germany 320, Holland 9? Italy 250, India 190, France 20, | 


18s. 6d.; Paris nuts, 21s. to 22s.; peas, 12s. 6d. to 13s.; rubbly 
culm, 6s.; duff, 4s. 6d. to 4s. 9d. Swansea quotations for steam 
coal are 15s, to 15s. 6d. No. 3 Rhonnda, lds, Patent fuel, 13s. 
to 13s, 3d. 


London and French Syndicates at Swansea. 


I hear that one of the old coal workings in the Swansea 
district has been acquired by a London syndicate. '‘Lhis is the 
Cwmphil, near Swansea. Another colliery, the Cwmdu, Ynys- 
mendy, has been taken by a French syndicate, while the Henllys, 
at Cwmtwrch, is to be restarted by Swansea capitalists. 


Swansea Enterprise. 


———— 


ore trade is brisk ; Guest, Ebbw Vale, and Blaenavon are im ort. 
ing freely, chiefly from Bilbao and Castro. One day Ebbw Vale 
received 4070 tons. The promising outlook in trade is shown by 
the projected re-starting of Pontymister Steel and Ironworks 
These works include twelve black plate and sheet mills and Pe 
siemens and Martin’s steel furnaces, with bar mills capable of 1209 
tons tin-plate bars weekly. Repairs are now going on. During 
the year so far Cardiff has despatched 37,709 tons iron and stee| 
Newport 33,461 tons, and Swansea 20,794 tons. Latest prices 
Swansea pig iron: Bessemer mixed numbers, 68s. 9d.; Middles. 
brough, obs 1ld.; Scotch, 61s.; Welsh hematite, 74s. 6d.; Siemens 
steel bars, £5 5s.; Bessemer, £5 5s, to £5 7s. 6d. Iron ore, Cardiff 
and Newport: Rubio, 20s, to 20s. 6d.; Almeria, 19s. 9d. to 20s, 


The Tin-plate Trade. 

An encouraging condition of things is now to be witnessed 
at all the principal works. In the Swansea Valley four additional] 
tin-plate mills were started last week, and at Llanelly stagnation 
has been supplanted bya prosperous state. Steel works are stated 
to be full of orders. In all respects, at works and foundries, the 
outlook is excellent. Shipments and make of tin-plates at Swansea 
last week were nearly equal, make being 84,340 boxes, and ship. 
ment 84,473 boxes. Stocks remain at 180,511 boxes, Latest quota. 
tions :—Tin-plates, I.C. 20 x 14, 112 sheets, 108 1b. Bessemer primes, 
14s.; wasters, 13s.; Siemens primes, 14s. 1}d.; wasters, 13s. 1}d,; 
C.A. roofing sheets, £10 per ton. Big sheets for galvanising, 6ft, 
by 3ft. » 30gauge, £10. Finished black plates, £10 per ton. Other 
quotations from Metal Exchange are :—Block tin, £196; lead, 
£19 15s.; copper, £96 15s.; silver, 31g ; spelter, £27 5s. Spelter 
works busy, 


The Patent Fuel Trade. 


The growth of this industry is strongly indicated by the 
returns of the staple trades of the year, Cardiff showing for the past 
nine months an increase of 87,379 tons, Newport of 42,469 tons, 
Swansea of 74,658 tons, and Port Talbot of 15,491 tons. 


A School of Mining for Wales. 


A spirited movement to start a School of Mining for the 
coal district was initiated in the Rhondda Valley on Tuesday. | 
shall note it further as the scheme develops. 


The Whitworth Syndicate. 


It is currently reported in the Neath district that now 
that the great majority of shares in the coal estate have been 
acquired by German capitalists, who represent more than three- 
fourths of the owners, it will be expedient for directors, English 
and Welsh, to retire, and for shareholders constituting the minority 
to accept the offer of a repayment of shares at par, with 5 per 
cent. addition, and allow the concern to be carried on by the 
Germans. One of the Cardiff coalowners, of important standing, 
said that he believed that the German Syndicate was being 
strongly backed by the German Government, but this is doubted, 
if not denied, by Mr. Henderson, the former owner. The matter 
is regarded as of great if not nationalimportance. The estate of ten 
square miles, said by experts to contain about 375 million tons of 
the finest smokeless coal, gives an area requiring five large 
collieries for its development. The common-sense view held in 
circles where common-sense notions prevail, in opposition to 
extreme, or alarmist ones, is that the acquirement is purely a com- 
mercial one, that it will be the addition of a few more collieries 
to the large number competing for custom in the South Wales 
district. An authority says that the preparations for a develop- 
ment are going on, sinking will kegin near Port Talbot for the 
No. 2 Rhondda, that English engineers and miners are engaged, 
and beyond the fact that German capitalists are principal owners, 
the colliery will not be affected by this fact more than other large 
Welsh collieries are in which North of England men and Scots 
men preponderate. It is m moured in Cardiff that Italian buyers 
of Welsh coal are gettin” s* mples of Yorkshire for fuel. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


JOHN BrRowN AND Co., of Sheffield and Clydebank, inform us 
that they have moved their London office to 8, The Sanctuary, 
Westminster, S.W. 

Mr. WALTER Reeve, A.M.I.C.E., has been appointed as an 
additional assistant in the mechanical engineering department of 
the City and Guilds Technical College, Finsbury. 

Mr. JouN F. C. SNELL will shortly commence to practise at 
Caxton House, Westminster, as a consulting electrical engineer. 
He has taken into partnership Mr. Stuart 8. Moore Ede. 

ScHRAM, HARKER AND Co., of Cannon-street House, E.C., 
inform us that they have admitted into partnership Mr. 
James William Cable, who has for some years been assistant 
engineer to the firm. The style of the firm will remain Schram, 
Harker and Co., as heretofore. 











NAVAL ENGINEER APPOINTMENTS. 
been 


THE following appointments have made at the 
Admiralty :— : 
Engineer Lieutenants —W. P. Sillince, to the President, a 
Engineer Inspector; E. J. Rosevere, to the President, for service 
in Controller's Department ; G. H. Vincent, to the Leander, for 
the Thrasher; A. W. J. Turner, to the Goldfinch; A. W. Maco- 
nochie, to the Hecla, for the Gala ; J. J. Sargent, to the Hogue; 
A. E. Hyne, to the President, as Instructor and Lecturer at the 
R.N. College, Greenwich ; W. E. Longland, to the Goldfinch. 
The appointments of E. J. Rosevere to the Leander, for the 
Thrasher, and A, W. J, Turner to the Goldfinch have been 


cancelled, 








New WEIGHTS AND MEASURES REGULATIONS.—Tradesmen and 
manufacturers of weighing machines will in all probability shortly 
be obliged to substitute other weights and measures for those they 
are now using, says the Times. A Departmental Committee, which 
was recently appointed to prepare a draft code of regulations—for 
the guidance of local authorities—under Section 5 of the Weights 
and Measures Act, 1904, has completed its work, and the regula- 
tions drawn up will be placed before Parliament early in the autumn 
session. These regulations involve a number of important changes 
affecting weights, measures, and balances. It is provided, among 
other changes, that all weights must be made entirely of metal ; 
weights madeof lead, earthenware, porcelain, orglass are prohibited, 
but such weights asarealready stamped may continue in use and may 





Though, as stated in this column last week, no official 
statement has been received concerning Cammell and Laird’s pro- | 
jected branch near Swansea, there is a project afloat in good hands | 
for large building operations near the probable site which will take | 
the form of cottages. Two thousand are projected. 


The Jron and Steel Trades. 


All works continue in full operation, and substantial 
make of heavy and light rails is taking place. Colonial orders 
have been worked off freely. A leading feature has been the con- 
siderable import of pig iron. Middlesbrough pig has been coming 
into Dowlais. Newport has received during the last few days 1000 
tons from Millom, 380 tons from Ayr, 700 tons from Harrington, 


from Barrow both at Llanelly and at Briton Ferry. No American 
billets have come to hand of late, but consignments of steel bars 
and billets are increasing from Antwerp, three cargoes coming 
to Newport this week, and 220 tons steel slabs from Oporto. Iron 





be re-staraped. Similarly, existing manufacturers’ and dealers 
stocks may be stamped for six months after the issue of the regula- 
tions. It is also provided that weights which are composed of two 
or more different unalloyed metals must not be used ; lead, how- 
ever, may be used for adjustment purposes only. The Committee 
has decided that iron weights of flat shape should only be used 
from 4 Ib. to4 oz. All weights of Imperial denomination should 
be flat, bar, bell, or cylindrical shape. All troy bullion weights 
should be made of solid brass, and down to 1 oz. should be cylin- 
drical with either handles orknobs. As regards weighing machines 
and scales, it is provided that every new instru:nent should have 
the maker’s name, as wel! as its maximum load, prominently and 
indelibly marked on it. No new beam-scales or balances, having 
a capacity 71b. and under, with swan neck ends, will be por- 
missible under the new rules; but any such instruments as are 
already stamped may continue in use and may be re-stamped, an 
existing manufacturers’ and dealers’ stocks may be stamped for 
six months after the issue of these regulations, 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


Further Improvement in the Iron Trade. 
Boru in Silesia and in Rheinland- Westphalia the healthy 

e of former weeks is well maintained, and an improvement was 
instances, prospects generally being bright. 
for all kinds of pig iron, and earns conse- 
n the various 


ton U 
even felt in many 
Demand increases f | 
are very stiff, with an upward tendency. 


quently, : - . 
essa of the finished isun department also there is more doing, 
and quotations are the same as before. Any change which is likely 


to take place will be in an upward direction. Ata meeting of the 
Pig Iron Convention that took place in Cologne on the 29th of 
September an advance of M. 10 p.t. in the prices for forge iron has 
been resolved upon for the first quarter in 1907, The same rise in 
quotations has been fixed for Bessemer and for foundry pig. 


Coal in Germany. 
All the reports given of the coal and coke industries in 
Kheinland- Westphalia and in Silesia are very favourable so far as 
demand is concerned. Supplies, unfortunately, are far less ample 
than desired, and they are likely to become even more scanty now, 
for the want of colliers is felt more and more keenly. 


The Austro-Hungarian Iron Trade. 

The general strength of the business in iron and steel has 
had the effect of slightly increasing prices for some articles, 
Demand remains lively, only in some instances could a falling-off 
against previous weeks be reported. Hardly ever before has the 
wagon-building department been so actively engaged as at pre- 
sent, because the Government orders have to be effected within 
the shortest possible time. Official quotations are as under :— 
Wittkowitz forge pig, No. 1, 102 crowns; grey forge pig, 105 to 
108 crowns; hematite, 130 to 132 crowns ; 'nanganese iron, 80 per 
cent., 480 crowns; spiegeleisen, 10 to 12 per cent. grade, 155 to 
165 crowns; Styrian bars, 230 crowns; tank plates, 275 to 285 
crowns; boiler plates, 315 to 325 crowns; galvanised plates, 495 
crowns ; girders, 232 crowns, all per ton, free Vienna. Business in 
pit coal, as well as in brown coal, has been very brisk in Austria- 
Hungary. A fair export to Germany, more especially to Posen, 
and East and West Prussia, has of late been done in Galician 
brown coal, while formerly considerable lots of German coal were 
brought to Galicia. Anagency is reported to have been established 
in Posen to facilitate the sales of Galician coal in Prussia, 


The French Iron Industry. 

A brisk business has been done in the principal depart- 
ments of the French iron and steel trade, and satisfactory accounts 
are given with regard to the orders coming in, and also with regard 
to prices. In coal a most active business has been done, especially 
in the Nord Department, where the pits are hardly able to meet 
the present requirements. During the first eight months of this 
year 8,162,710 t. have been delivered, in spite of the strike and of 
the Courriéres catastrophe, against 9,253,790 t. and 8,067,780 t.. in 
1905 and in 1904. In the Loire and Centre Departments the 
position of the coal trade is likewise satisfactory. 


Advancing Prices in Belgium. 

Compared to last month there was a marked upward 
movement noticeable in the quotations for pig iron, as well as for 
semi-finished steel and for merchant bars. Inland demand for 
girders and sectional iron has shown a slight falling off against 
yrevious weeks, still the business done is comparatively brisk, 
Coomese dealers show a marked inclination to provide themselves 
well before winter. In the Belgian coal trade output is lower than 
consumption, and the tone, consequently, has been exceedingly 
firm. Ifa rise in prices has not taken place yet, it is only because 
coalowners fear this would induce the colliers to clamour for 
higher wages. English coal is freely imported into Belgium, and, 
compared to last year, a marked increase in the imports of coal 
can be noticed. During the first eight months of the present year 
3,484,876 t. have been imported, against 2,619,564 t in the same 
period the year before. Output of the Belgian collieries has only 
very slightly increased, in spite of the most energetic efforts on the 
part of the administration, and production at present does not 
exceed 300,000 t. per week, which is rather less than was produced 
last year. 


Russian Output in Coal. 

During the first seven months of the present year 473 
million pud pit coal have been produced in the Donetz district, 
against 471 million pud in the same period the year before ; 401 
million pud were delivered by rail, against 342 million pud in 1905. 
Stocks of coal at the pits are but small. 








ConTRACTs.—We are informed that Messrs, Joseph Evans and 
Sons, of Culwell Works, Wolverhampton, have recently supplied 
an installation of steam sinking pumps on their special system to 
the Pekin Syndicate for its colliery undertaking in the Honan 
district in China. The firm has also on hand a number of sinking 
pump installations for important colliery sinkings, including one for 
Messrs, Barber, Walker and Co., Doncaster ; the Brudsworth Main 
Colliery Company, near Doncaster ; the Foncage Syndicate and the 
Sondage Syndicate Sinking in Kent ; the Glengarnock Iron and Steel 
Company’s sinkings in Scotland, and Messrs. Bell Brothers’, 
Limited, new sinking near Shincliffe, near Durham.—Messrs. 
Davidson and Co., Limited, Belfast, have received an order from 
the Sunderland Corporation for a ‘“ Sirocco” induced draught fan 
direct-coupled toa motor. The fan, which is 60in. in diameter, is 
to be a duplicate of the ‘‘ Sirocco ” fan already in operation in the 
Sunderland Electricity Works.—We are asked to state that the 
order recently placed by the St. Pancras Borough Council with 
Bruce Peebles and Co., Limited, covers two 500-kilowatt and one 
1000-kilowatt motor converters, constructed under the Peebles- 
La Cour patents, and not two 500 and one 1000-kilowatt motors 
only, as previously announced.—The Brush Electrical Engineering 
Company, Limited, has received an order for a complete lighting 
and pumping installation, consisting of water-turbine driven 
alternators, transmission line, motors, pumps, &c., for Jammu, 
India.—Johnson and Phillips, Limited, have received a contract 
from the Dartford Urban District Council for the supply of feeder, 
pilot and distributor cable, together with feeder pillar boxes and 
fittings.—The Holwell Iron Company, Limited of Asfordby, near 
Melton Mowbray, and Queen Anne’s Chambers, Broadway, West- 
minster, 8.W., has been entrusted with the order for the cast iron 
pipes and special castings for the Paignton Urban District Council's 
hew water scheme. The same firm has also received contracts 
for pipes from the Liverpool United Gas Light and Coke Company 
and from the Oldham Corporation Waterworks.—We understand 
that the Imperial Japanese Admiralty has just placed an order with 
Messrs. W, and T. Avery, Limited, of the Soho Foundry, Birming- 
ham, for several of their special make of crane weighing machines 
varying from 5 to 30 téns in capacity. This firm has also secured 
orders for a weighbridge to weigh trains in motion with a capacity 
of 36 tons, from the Indian State Railway, and several platform 
machines of varying capacity. The East Indian Railway have 
also placed an order with it for 50 platform machines of 40 ewt.— 
Meldrum Brothers, Limited, Timperley, have received an order 
for their “‘ Koker” stokers combined with the Meldrum system of 
air supply for four Babcock and Wilcox marine boilers at the 
‘vonbank electricity station of the Bristol Corporation, Each 
wiler will have a grate 19ft. 6in. wide, and the four are to 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an i tion is ted from abroad the name and address of 
the Communicator is printed in itatics. 





Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti. nt of the of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 














INTERNAL COMBUSTION ENGINES. 


5034. March Ist, 1906.—IMPROVEMENTS IN INTERNAL COMBUSTION 
ENGINES, Francis W. Brady, 110, Tenafly-road, Englewood, 
Bergen, New Jersey, U.S.A. — Date under International Conven- 
tion, March 2nd, 1905. 

This invention has for its object improvements in internal com- 
bustion engines operated with any kind of liquid fuel, including 
the heavier oils. The invention is chiefly characterised by a 
mixture inlet valve of broad service, which serves as a vaporiser 
for the fuel, and receives directly the fuel mjected through or 
along the grooved valve stem, a further characteristic being the 
means for cleaning off the mixture inlet valve by creating a 
strong air draught around this valve. There are four figures, 
Fig. 1 is a sectional elevation of the engine. Within the cylinder 
1, having a water jacket 2 of ordinary form, moves the piston 3, 
connected by the rod 4 to the crank pin 5 of the main crank shaft 
6. At the upper end of the engine cylinder is provided a chamber 
divided into two compartments, a combustion or explosion chamber 
7 and a vaporising chamber or compartment 8. A partition or 
inlet valve 9 is adapted to close the aperture connecting the 
combustion and vaporising chambers at certain periods during the 
operation of the engine. This valve 9 is mounted upon the stem 
10 within a stuffing-box 11 in the head of the cylinder, and the 
valve is normally maintained in a closed position by means of a 
spring 12. It is opened by the action of a tappet lever 13, fuleruamed 
at any suitable point, as at 14, one arm of the lever bearing on the 
valve stem 10, while the other arm of the lever carries a friction 
roller 15, which contacts with a cam 16 operated from the main 





N°5034 


When the abridgment is not illustrated the Specification is without drawings. | 


1 is a pair of rail sections of usual construction and material, and 
each comprising a tread, a web, and the base flange of ordinary 

forin, these rail sections being adapted for assemblage in end-wise 
| relation, and to be connected by a splicing member or bar 2, and a 
| clamping member or fish-plate. The splicing member 2, which is 
| castin a single piece, comprises a base portion or plate 4, designed 
| to seat beneath the rails, a longitudinally-extending side portion 5, 
adapted to bear at one side of the rail between the tread and base 
| flange of the latter, and having an under-cut face 6, forming, in 
| conjunction with the base 4, a recess 7, to receive one side of the 
| base flange of the rail, there being f rmed at the normeaiiy inner 
| edge of the members 2 vertical up-ising longitudinally-extending 
| flange 8, having at suitably spaced intervals bolt orenings or per- 
| forations 9. Provided at the longitudinal centre wi the member 2, 
| and preferably formed integral therewith, is a bearing block or 
| head 10, of cross-sectional form, corresponding to that of the rail, 
and constituting an abutment for limiting the entrance of the rails 
into the splicing member 2, and for obviating longitudinal move- 
ment of the latter when applied for connecting the rail sections, 
there being extended through suitably aligned openings 11 in the 
head 10 and the flange 8 strengthening members or bolts 12, which 

















serve to strengthen the side porticns or flange 8, and which receive 
nuts 13, bearing upon the outer face of the flange, and nuts 14 





























Fig.t. 


shaft 6 by means of chain gearing, as illustrated. In the explosion 
chamber 7 is located an electric sparking or exploding device, 
including an external circuit, and internal sparking points 17 and 
18. At the upper part of the cylinder is an air inlet pipe having 
a valve 20, which is normally maintained closed by the spring 21. 
A valve 22, normally held in place by gravity or by some spring 
mechanism, controls the escape orifice 23. . Fuel is supplied to the 
engine through a pipe to a channel 25, which ends in a recess or 
compartment surrounding the stem 10 of the valve 9. This stem 
is provided with longitudinal recesses or grooves of sufficient 
extent to permit the flow of the required quantity of fuel to the 
vaporising chamber upon the full depression of the stem. During 
the outward stroke of the piston—expansion of gas—the roller 15 
rides on one section of the cam 16, which is so shaped that towards 
the end of the outward stroke the roller 15 is raised and depresses 
the inlet valve by the medium of the tappet lever 13. The com- 
1ounication is established between the combustion chamber 7 and 
the vaporising chamber 8 of the engine. During the inward stroke 
of the piston the roller 15 rides on the other section of the cam 16, 
the inlet valve 9 remains open, and the products of combustion can 
escape from the motor by raising the valve22. During the suction 
period, the piston has produced in the chamber 8 before, as well as 
during and after, the admission of fuel, an air draught which 
cleans the valve 9 and clears off all the solid products of combus- 
tion which may have cojlected there. The air inlet and exhaust | 
valves are operated automatically. This is a preferable arrange- | 
ment, as thereby danger of a back-fire into the inlet pipe, in the 

event of the firing of a charge in the cylinder when the air valve is } 
open, is obviated.— September 12th, 1906. 





RAILWAYS AND TRAMWAYS. | 


5865. March 10th, 1906.—IMPROVEMENTS IN Ratiway Rail | 
Joints, Jonah Davies, 415, West Spence-street, Hazelton, Luzerne, 
Pennsylvania, U.S.A. 

This invention relates to rail “joints, and particularly to an im- | 

proved splice bar, having for its objects to produce a comparatively | 

simple, inexpensive device of this character, in which free expan- 

sion of the rails under the influence of heat and cold is permitted, | 
one whereby the meeting ends of the rail sections will be firmly | 
and securely connected, and this without the formation of bolt | 
holes in the rail webs, and consequent weakening of the latter, and | 
one whereby the rails will be securely fixed against relative vertical | 
movement, thus to obviate pounding of the rail ends. There are | 
three figures. Fig. 1 is a perspective view of the splice bar. | 





evaporate 140,000 Ib. of water per hour. 





Fig. 2 is a top plan view of the rail joint showing the splice bar. | 


adapted to bear against the clamping plate 3, through which latter 


| the bolts 12 extend when the parts are in assembled position. The 
| clamping member 3 is in the form of an ordinary fish-plate of cross- 


sectional shape, to fit against the rail webs between the tread and 
base flange, this plate being normally secured in place by clamping 


| the elernents or bolts 15, threaded through the openings 9. In order 
| to assemble the parts, bolts 12 and 15 are removed, and the rail 
| sections should enter longitudinally into the splicing member or 


bsr 2 until they contact at their inner ends with the block 10, after 
which the clamping plate 3 is placed in position and the bolts 12 


| inserted and secured by means of the nuts 13 and 14, which latter 


hold the plate 3 against the side of the rail, after which the bolts 15 
are entered in the openings 9, and manipulated for clamping the 
member 3 securely in place, and placing it tightly against the rail 
sections, whereby the latter are securely clamped between the 


| plate 3 and the side portions 5 of the splice bar.—September 12th, 
| 1906. 


| 9846. April 27th, 1906.—IMPROVEMENTS IN SINGLE-PHASE ALTER- 


NATING-CURRENT ELECTRIC TRACTION SysTEMs, The Siemens 
Schuckertswerke, G.m.b.H., Askanischer Platz 3, Berlin, 
Germany.—Date under International Convention, June 16ta, 


It is known that in alternating-current traction systems the 


| trolley wires are, for the purpose of reducing their section, fed 


into from the supply mains by means of transformers placed along 
the line. By this invention the transformer windings are con- 
nected in such a manner that the vehicles are in series with the 
primary windings, and in parallel with the secondary windings of 
the transformers. By this arrangement a special return wire for 
the primary winding is rendered unnecessary, although the rails 
are only used as conductors between a vehicle and the neighbour- 
ing connecting points of the transformers. There are two figures. 
Fig. 1 shows the arrangement for a single line of rails, wherein a is 
the current source, } the trolley wire, c the vehicle, d are the rails, 
ef the transformers, which are nearest to the vehicle with the 
primary windings g / and the secondary windings i &. The former 
are connected between the supply main / and the rails d, the latter 
between the trolley wire 6 and the rails d. Fig. 2 shows the 
arrangement for a double line of rails, whereby the supply main / 
is used as trolley wire for the second pair of rails. In this case 
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the transforming ratio of the transformers must equal /. The 
second pair of rails is hereby represented by m, a vehicle on these 
rails by n, and the connections between the rails byo p. If the 
rails d@ are now used by a vehicle c, and this is in the position 
shown in the drawing, the current flow will be as follows:—A 


| current flows from the source a over the trolley wire }b to the 


vehicle c. From the latter the current reaches the rails and flows 
partly to thedeft over the primary winding g of the transformer e, 
and partly to the right over the primary winding / of the trans- 
former f to the line / and back to the source. A second current 
flows from the secondary winding i of the transformer e over the 
trolley wire b, vehicle c, rails d, and back to the winding /. 
Finally, a third current flows from the winding ¢ of the trans- 
former f over the trolley wire 6, vehicle c, rails d, back to the 
winding *. The rails are consequently only used as conductors 
between the two transformers, and not as return conductors for 
the primary windings. If, in the arrangement shown in Fig. 2, 
the motors of the vehicle x are only connected, the trolley wire / 
will act as supply wire, the windings i & as primary, and the 
windings g kh as secondary windings. If both vessels c and x con- 
sume the same amount of current, a great part of the current 
from the vehicle c flows over the rails d, the connections o p and 
the rails m direct to the vehicle n without passing through one of 
the transformers. — September 12th, 1906. 
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ROAD MOTOR VEHICLES. 


18,479. September 13th, 1905.—DrvicE roR INTERRUPTING AND 
CONTROLLING THE CONTACT OF FRICTION GEARS FOR MOTOR 
Cars, Rudolf Brendler, Brunn, Austria. 

This invention relates to a device for interrupting and controlling 
the contact of friction gears for motor cars, and its object is to 
provide means by which a great friction contact is obtained, and 
whereby the latter can be quickly and easily put out of gear. 
There are two figures. Fig. 2isa plan. To the crank shaft aa 
shaft ¢ is connected at b by means of a sleeve which permits of an 
axial movement, the shaft ¢ carrying at its other end a friction 
disc e, and being supported near this dise by a bearing. On the 


N°18,479 





shaft ¢ an adjustable pressure block d is linked and supported by a 
lever g centred at. The lever g is connected at its end / bya 
spring rod / to a hand lever r adapted to be operated from the 
frame of the vehicle, and which by means of a locking bolt s may 
be fixed on the toothed segment ¢. By operating the hand lever a 
certain pressure is exerted on the spring rod 4, which is transmitted 
by the lever g and the block d to the shaft c, and consequently to 


the friction dise e, so that a great friction contact is effected | 


between the disc e and the friction wheel f. To the lever g a pedal 
n is connected at m by meaas of a pivotal rod 7, by which pedal 
the friction contact between the friction disc ¢ and friction wheel f 
may be put out of gear.—September 12th, 1906. 


25,050. December 2nd, 1905.—IMPROVEMENTS RELATING TO 
BUFFERS OR SHOCK-ABSORBING DEVICES FOR MOTOR-ROAD OR 
OTHER VEHICLES, Louis Renault, 139, Rue du Point-du-jour, 
Billancourt, Seine, France. 

This invention has for its object improvements intended to 
ensure in a more perfect manner the tightness of the joints of the 
apparatus. whilst at the same time simplifying the construction 
and the regulation of the shock-absorbing device. There is one 
tigure, a longitudinal section. The piston is double, and, in order 
to facilitate manufacture, the body of the shock-absorbing device 
is made in two parts 1 2, which are approximately similar, and 
which are bolted together by means of bolts, which are exactly 
centred relatively one to the other. The two pistons 3 4, which 
are solid one with the other, receive their movement by means of 
a system of levers 5 6. The double piston 3 4 presents a longi- 
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13,672. June 14th, 1906.—IMPROVEMENTS IN SPRING TIRES FOR 
RoaD VEHICLES, Gustave H.C. Alli2, 49, Ruede la Chine, Paris, 
France.— Date under International Convention, June 15th, 1905. 

This invention has for its object an improved tire in which an 
outer cover, of the kind used in an ordinary pneumatic tire, is 

kept in shape by means of springs. There are two figures. Fig. 2 

is a cross section. A is the wheel, a being the spokes and B an 

ordinary metal rim ; C is the outer cover, and D represents the 
coiled springs, which are preferably of substantially spherical 
shape, as shown. These springs are guided by means of metal 
nipples E securely fixed by rivets e to two metal hoops or plates, of 
which F is the outer one and G the inner one, and these hoops 
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space out the springs D, and are at the same time connected to the 
extremities of the latter. Between the metal rim B and the inner 
metal hoop G is preferably arranged a leather band or strip H fixed 
in position by the same rivets ¢, and intended to avoid friction 
between the two metal partsG and B. The spring arrangement, 
which merely replaces the existing air-tube, is put in position when 
one beaded edge has been disengaged from the inturned edge of 
the rim. The hoop G is first inserted, being seated on its cushion- 
ing strip H, and then some of the springs D are introduced. The 
hoop F is afterwards put in place inside the cover, and the remain- 
ing springs are fitted. Finally the disengaged beaded edge of the 
cover is again hooked in place on the rim.—September 12th, 1906. 


MISCELLANEOUS. 


February 26th, 1906.—AN IMPROVED Batt BEARING, 
Charles W. Vosper, 14, Erith-avenue, Camel’s Head, Devon- 
port. 

This invention relates to multiple ball bearings having inner and 
outer grooved bearing sleeves formed in segments with spaces 
between them, and in which the segments of the outer sleeve are 


| adjusted by set screws in plates attached to the end of the bearing. 


| There are two figures. 
is the outer frame. 


tudinal cylindrical passage 7, in which is mounted a cylindrical 
rod 8, leaving a certain amount of play between it and the walls 
of the passage 7. This annular space permits of the passage of 
the liquid contained in the apparatus from the chamber 9 to 
the chamber 10 or vice versd. The apparatus being completely 
tilled with liquid, any effort exerted upon the rod 6 is transmitted 
to the double piston by the rod 5. The liquid of one of the | 
chambers 9 or 10 being thereby compressed, tends to escape, and, | 
passing through the annular space 7, proceeds directly into the 
other chamber 10 or 9. Obviously, the resistance of the above | 
shock-absorbing device depends upon the section of the annular 
space between the rod and the bore of the piston. This resistance 
is, therefore, modified by altering the rod 8. A set of rods of 
different diameter may be employed, it being easy to interchange 
them, since, in order to do so, it is only necessary to unscrew the 
nut 14, thereby obviating any dismounting or regulation of the 
apparatus.—September 12th, 1906. 





8228a. April 5th, 1906.—AN IMPROVED CONSTRUCTION OF 
JOURNAL-BOX FOR USE IN CONNECTION WITH THE AXLE | 
SHAFTS OF ROAD AND THE LIKE VEHICLES, John E. Cooper, | 
Chatsworth House, 9, Chatsworth-road, Forest-lane, Stratford, 
London. 

This invention relates to journal-boxes as applied to the axles of | 
road and the like vehicles. There are four figures. Fig. 1 illus- | 
trates in side elevation part of a road vehicle showing the applica- 
tion of the invention thereto. A split axle-box f is provided for | 


N°8228% 





Fig !. 





the lower or main axle 4, which axle is furnished with adjustable 
rollers gg, one on either side, to reduce the lateral friction on the } 
hottom axle and to prevent endwise oscillation of the axle in its 
bearings, the rollers and collars taken in conjunction serving | 
instead of fixed side bearings, which are liable to wear, and require | 
recesses, whereas the rollers can be adjusted always to maintain | 
the top axle ¢ and the bottom axle b in vertical line with the other. 
‘The large roller ¢ is fitted to the upper axle ¢ to reduce friction. | 
The lower axle } rolls on the periphery of the large roller e— | 
September 12th, 1906. 


Fig. 1 is a sectional view of a bearing. A 
B Bare the end plates. C is the segmental 
jacket or outer sleeve. D DDD are the screws for adjusting the 
jacket. E is the inner sleeve which is placed on the axle F. G is 
the space for the ball races. The inner sleeves are formed with a 
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series of slanting grooves in one direction at one end and in an 
opposite direction at the other. In these the balls have a path 
corresponding with the outer segmental jacket C. These sleeves 
may be made in equal parts, one part being keyed to the axle, 
whilst the other part will be secured to the same axle by means of 


| right and left-handed screws and aset nut P. A series of screws 


DDDD are fitted through the end plates BB ; the inner ends of 
these screws tighten the end segments C, and will have the effect 
of shifting them more to one end of the frame than the other, a 
small space at each end being left for that purpose. and thereby 
enabling anyone to adjust the outer segments to a suitable bearing 
correspondingly with the grooves on the sleeve.— September 12th, 
1906. 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette. 


830,030.—PROCESS FOR THE MANUFACTURE OF COMPOsITE TOooLs 
H. V. Wille, Philadelphia, Pa —Filed November 15th, 1905,’ 
The single claim runs thus :—T'he described method for forming 

a composite tool, having a cutting face of high-speed alloy stee| 
and a stock of a cheaper steel, which consists in connecting a stock 
of comparatively large sectional area to one terminal of an electric 


[830,030.] 


circuit, and a bar of high-speed steel of comparatively small 
sectional area to the other terminal of said circuit, and fusing 
said parts by bringing said stock and bar into contact, so as to 
melt the latter completely, while the surface only of the former is 
melted, 
830,338.—Liquip Meter, J. W, Ledoux, Swarthmore, Pa., assignor 
to Simplex Valve and Meter Company, « corporation of Nev 
Jersey. - Filed January 27th, 1905. 
The drawing explains itself. A ball is suspended on a wire. 
The effect on the ball is balanced by a weight suspended in 
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The further it rises above this water the greater is the 
Registering apparatus is 


water. 
resistance to the descent of the ball. 
provided, There are four claims. 
830,513. BrLast FuRNACE, M, Mannaberg, Frodingham, England 
assignor to Frodingham Iron and Steel Company, Limited, 
Frodingham, England.—Filed January 20th, 1906. 
This invention consists in the addition of small supplementary 


tuyeres, the blast from which is directed tangentially instead of 
radially into the bosh and hearth, as shown in the engraving. 
There is only one claim. 
830,601. Process OF TREATING Scrap Brass, H. J. Krebs, 
Wilmington, Del.—Filed December 5th, 1905. 

The last claim runs as follows :—The process of treating scrap 
brass, which consists in melting the brass in a cupola furnace and 
oxidising the zinc in the molten metal, discharging the oxidation 


products from the furnace, separating the coarser particles and 
cooling the fume, collecting the zinc oxide from one portion of the 
fume and treating another portion of the fume with an acid solu 

tion for the production of a salt, and discharging the puritied 
copper from the furnace, as set forth. 
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FUEL ANALYSIS FOR STEAM USERS. 
By Joun B, C. Kersuaw, F.LC, 
No. 1V.*—PRACTICAL APPLICATIONS OF THE TEST 
7 RESULTS. 
ExernkERS Who have never made use of the results 
obtained by laboratory tests of fuel, either in relation to 
their supplies of fuel or in the working of their boilers, 
are disposed to be somewhat scornful as to the value of 
fuel testing to the practical engineer. In their view, the 
results obtained from steam-raising trials are alone worth 
depending upon. That this view is superficial and in- 
correct is proved by the fact that engineers who have 
adopted fuel testing as an aid in the work of boiler 
management rarely relinquish it, and as their knowledge 
of its usefulness extends, they place more and more reli- 
ance upon the laboratory test results, and less upon the 
steam-raising trials, in forming their comparative judg- 
ments of different fuels. When one remembers that the 
essential conditions obtaining during steam-raising tests 
are never exactly the same; that all fuels are treated 
alike, although different fuels demand different methods 
of firing and different treatment as regards draught, to 
obtain their maximum evaporative effect; and that 
the fireman or engineer who is in charge of the boilers 
may be receiving a bonus or present from one of the 
fuel-supplying firms, this loss of confidence is not 
surprising. The value of comparative steam-raising tests 
~as a guide in the placing of fuel contracts or in the con- 
trol of the fuel supplies is, in fact, greatly overrated, and 
the larger number of these tests as they are at present 
carried out are not worth the time and expense entailed 
in obtaining them. 

In the following pages the author will deal with three 
practical and scientific applications of the test results, as 
obtained in the laboratory examination of fuels, and will 
show how these can be utilised in :— 

(1) Placing fuel contracts. 

(2) Controlling the fuel supplies. 

(3) Checking the evaporative efticiency of the boilers. 

(1) Placing fuel contracts.—Contracts for the delivery 
of large quantities of fuel involving the expenditure of 
many hundreds of pounds ought always to be based on 
the laboratory test results, for the reasons already given. 
The sampling and testing of each sample load of fuel 
should be conducted as described in Articles II. and III., 
both approximate and calorific tests being carried out. 

[f possible, a bomb calorimeter should be employed for 
the latter tests, since in this case the results obtained are 
reliable for all classes of fuel. Steam-raising tests can, of 
course, be made at the same time, but the author has 
given reasons for doubting the value of these unless 
much more scientifically carried out, than is usual at 
present. The laboratory test results of the various sample 
loads of fuel are then grouped, as shown in Table I., page 
388. If the contract is to be based solely on cheapness, 
the decision is easily made by comparison of the figures 
given in column 10. These figures are obtained by 
dividing the calorific value, multiplied by 2240, by the 
price per ton in pence of the fuel delivered in the bunkers. 
As a rule, however, the percentages of ash and of volatile 
matter will have some influence upon the choice of fuel. 
Having eliminated from the list those which are unsuit- 
able, owing to high ash contents or to too high a per- 
centage of volatile matter, the selection from those 
remaining in the list of the fuel which yields the greatest 
number of calories per penny of cost, is an easy matter. 
Provided that correct conditions of stoking and draught 
are employed in burning the fuel under the boilers, the 
fuel which gives the greatest number of calories per 
penny of cost will prove the most economical in actual 
use. 

That wide variations exist in the value of different 
fuels when judged by this method is proved by the follow- 
ing figures, based on actual tests and prices :— 

South Wales steam coals— 


1... ... 68,544 calories per penny of cost 
No, 2 ore 27, _ ” ” 

No. 3 .-- 128,128 at 
Lancashire bituminous coals 

No.4 ... ... 119,168 a 

No. 5 .-. 148,512 oe 

No, 6 .-- 193,088 


The calorie used in this table is the lb. Centigrade unit, 
and the above figures must be multiplied by 1-8 to obtain 
the corresponding value in British thermal units. If 
burnt under “ proper conditions” to obtain the maximum 
efliciency, it is therefore evident that the coal marked 
No. 6 in the above list would prove the most economical 
in actual use, for it yields double the heat units of Nos. 1 
or 2 per penny of actual cost. If burnt in furnaces 
designed for South Wales steam coal, with a small com- 
bustion area, it is, however, possible that this No. 6 coal 
would not show this superiority; and the author must 
once again: emphasise the necessity for adapting the 
furnace design, dimensions, and methods of firing to the 
type of coal which is to be burned in it, if good results 
are to be obtained. The discrepancies which occur 
between the laboratory test results and those obtained in 
actual practice, are due to the neglect to observe this 
essential condition for obtaining good results under the 
boilers. The subject of furnace design and control of the 
combustion process, however, is somewhat outside the 
scope of this series of articles, and readers must refer to 
the book named below for an adequate discussion of it.+ 

Having selected a fuel from the small or large number 
of which sample wagons have been submitted for trial, it 
is advisable that the contract should be based upon the 
results of the laboratory tests, and that some kind of a 
sliding scale relation between calorific value and price 
should be arranged. The exact details of this will vary 
in the individual cases, but the specification reproduced 

elow is an example from actual practice of a fuel con- 
tract based on laboratory tests, with such a sliding scale 
arrangement between calorific value and contract price 





. No IIL. appeared October 12th. 
t ‘Smoke Prevention and Fuel Economy,” by Booth and Kershaw. 








of the fuel. The fuel in this case was a South Wales 

steam coal delivered at 9s. 7d. per ton. 

SUPPLY OF LARGE WELSH SMOKELESS STEAM COAL, 
SPECIFICATION AND CONDITIONS. 

1. Quality.—To be large Welsh smokeless steam coal, free from 
dust, to contain not more than 15 per cent. of small, and to have 
a minimum calorific value of 13,300 (thirteen thousand three 
hundred) British thermal units per pound of coal, as measured by 
a calorimeter approved by the borough electrical engineer. 

2. Tests.—During the continuance of the contract tests will be 
made once every week from samples delivered during that week, 
and if the mean of four tests during any month show that the 
calorific value is below the standard, the rate per ton paid to the 
contractor for the whole of the coal delivered during that month 
shall be less than the contract price, as set forth in the “price 
schedule ” attached hereto. 

3. Right to reject inferior coal.—Nothwithstanding Condition 
No. 2, the Council reserve to themselves the right to reject any 
portion of the coal delivered, the tests of which show that the 
calorific value is less than 13,300 British thermal units per pound 
of coal. 

4. Kngineer’s decision to be final.—Should any dispute arise as to 
the accuracy of tests, weights, quantity of dust or small, quality, 
or other matters whatsoever, the decision of the borough electrical 
engineer shall be final and binding. 

PRICE SCHEDULE. 
SCALE OF REDUCTION IN PRICE FOR LOWER CALORIFIC VALUE 
THAN 13,300 BritisH THERMAL UNITs, 
Per pound. Delivered. 
For a minimum of 13,300 British thermal unitsthe  s. d. 


omen ae ndadtdeaeatgte Lines eae ae cece ae Oe ye 
Below 13,300, but not less than 13,200, a reduction 

OR Oe RD occ ven ce See eck, 3k kee ew, 
Below 13,200, but not less than 13,100, a reduction 

of 10d. per ton ... 8 9 


Below 13,100, but not less than 13,000, a reduction 


of ls. 3d. perton ... ... 8 4 


Clause 4 of this contract is obviously unfair to the 
colliery company, since an independent chemist or fuel 
expert ought to be appointed as referee in case of dis- 
putes. But otherwise the specification has much to 
recommend it. 

Another method of working out the price variation for 
differences in calorific value has been recently adopted 
by the City of Chicago in the purchase of 200,000 tons of 
coal. The standard price in this case was 2°30 dollars 
per ton of 2000 Ib. for a coal testing 13,000 British thermal 
units in the undried state. Allowing for the moisture and 
cost of removing the ash, this worked out to 100,000 
British thermal units for 1 cent. If the British thermal 
units per cent. came out above or below this limit, 
the price of the coal varied accordingly; the principle 
underlying the contract being. that in all cases 1 cent 
should purchase 100,000 British thermal units of heating 
value in the fuel. Thus at times the seller, and at times 
the buyer, was favoured by the price variation, and the 
price asked and paid for the fuel was an absolutely fair one. 

The author believes that in time, this last described 
method of buying fuel will apply to all large fuel contracts. 
The present method is grossly unscientific and unfair alike 
to the buyer and seller, and the sooner it is replaced by 
another, the better it will be for all concerned. 

In drawing up fuel contracts, it would also be well to 
stipulate that the moisture and sulphur contents shall be 
kept well within the percentage shown by the test of the 
sample wagon. Owing to various causes, the percentage 
of moisture and sulphur in coal and slack may at times 
rise to a very high figure; and apart from the foolishness 
of paying from 7s. to 10s. per ton for this water and 
sulphur, there is the question of the heat which will be 
carried off to the chimney when the water is converted 
into steam in the furnace of the boiler. As regards ash 
contents, it would also be well to reserve the right to 
reject deliveries of fuel, showing a percentage much above 
that embodied in the contract. But the increase in ash 
will always be accompanied by a corresponding diminu- 
tion in thermal value, and the variation in ash contents 
is, therefore, covered by the sliding scale arrangement, 
based on the result of the calorific tests. 

Though the freedom to reject coal below the stipulated 
thermal value may be reserved to the buyer, as in Clause 
3 of the contract printed above, in most cases it is 
less troublesome to accept delivery, and to claim the 
deduction in price under the sliding scale arrangement. 
Otherwise much trouble and expense may be entailed in 
connection with reloading and railway charges. 

(2) Controlling the fuel supplies.—The laboratory 
testing of fuel can be employed most usefully to check 
the quality of the supplies of fuel, from day to day and 
from week to week. When the contract has been based 
upon calorific value, this testing is, of course, essential. 
If the contract has not been based upon the results of 
the laboratory test of the sample wagon, no automatic 
reduction in price can follow should this laboratory 
examination of the daily and weekly samples yield bad 
results. But the fact that the deliveries of fuel are being 
regularly sampled and tested will be known to the 
colliery company supplying the fuel, and will cause them 
to be more careful in the selection and sorting of the fuel 
sent. Complaints, also based on the results of laboratory 
tests, will receive more attention than those based merely 
on firemen’s complaints, or upon a manager’s inspection 
of the fuel. As already stated, there is good reason to 
suppose that the firemen, and sometimes the engineer in 
charge, have a financial interest in giving the fuel 
contract to one particular firm. Therefore, neither their 
silence nor their complaints can be accepted with any 
degree of security. Most engineers in charge of boiler 
plants, when attempting tc make changes in their fuel, 
have experienced the apparent stupidity or obstinacy of 
their firemen, and have had reason to suspect their impar- 
tiality as regards the fuels with which they are conduct- 
ing trials) Even in the absence of contracts based on 
<—eane value, it is, therefore, well to have this inde- 
pendent check upon the character of the fuel supply; for 
a fireman receiving doles or presents from the colliery 
company is not likely to become very active in complain- 
ing of this fuel when the deliveries fall off in quality. As 
a check, therefore, upon the supplies, the author advises 
daily sampling of the fuel, either in the wagons and trucks 
or during discharge into the storage bins. 








When sampling fuel in trucks or wagons it is necessary 
to make allowance for the fact, that the jolting of railway 
or road transit causes all the fine coal and dust to fall to 
the bottom of the mass. To obtain a fair sample of coal 
from a railway truck is, therefore, a matter of some diffi- 
culty, and in most cases it will be easier to sample the 
fuel during discharge. Coal conveyed in canal barges 
or by river to the works does not undergo a similar 
mechanical separation into large and smalls, and in such 
cases the load of fuel can be sampled, if necessary, in the 
barge. 

In all cases, however, the fairest sample can be obtained 
during discharge, and where conveyors and automatic 
weighing plant are in use it is a comparatively simple 
matter to arrange that every fifth, tenth, or twentieth 
bucket shall be tipped into a sample storage bin. If fuel 
from more than one colliery is being delivered and used 
at one time in the works, it will, of course, be necessary 
to have an equal number of sample storage bins. 

At the end of each day the fuel in these bins is crushed 
and sampled in accordance with the instructions given at 
the end of Article I., and the 1]b. samples are sent to the 
laboratory or to the fuel expert for examination and test. 
It will not, as a rule, be necessary to carry through a 
complete approximate analysis and calorific test, as 
described in Articles II. and III., with each of these 
daily samples; the determination of the moisture and ash 
in each being sufficient to enable one to check roughly 
the quality of the coal being supplied under the contract. 
The daily samples are, however, retained each in their own 
sample tin, and once a week or oftener an average sample 
is made up from these by weighing out 50 or 100 grammes 
of each, and by thoroughly mixing the same on the 
sampling plate, or on a sheet of glazed paper. A complete 
approximate analysis and calorific valuation is then 
carried out with this sample. Upon the results of these 
weekly tests complaints to the colliery company as to the 
quality of the supplies, and the variations in price of the 
fuel delivered under the contract, are based. 

A book should be kept for entering up both the daily 
and weekly fuel tests. The results obtained during the 
delivery of coal under any one contract will prove of 
great value in fixing the terms for the next contract. 

Special samples of single wagons or trucks of fuel that 
appear to be of bad quality should be taken occasionally, 
for at times the colliery company may become negligent 
in their supervision of the sorting and cleaning of the coal 
brought up from the pit, and, as already pointed out, 
much dirt and shale can be sometimes sold as fuel. The 
author has tested fuels containing only 6 per cent. of - 
ash from the same pit that produced slack testing up 
to 25 per cent. of ash; and some years ago he was asked 
to report upon a sample of so-called coal which contained 
no less than 37°70 per cent. of ash. 

These figures prove the fallacy of the opinion held by 
many engineers, that coal from one pit, or from one 
seam, is of fixed and unvarying composition when 
delivered into the trucks, and that it is alone necessary 
in drawing up fuel contracts, to specify the pit or seam 
from which the supplies are to be drawn. 

Fuel, in fact, appears at present to be the only raw 
material used in large quantities, the sale and delivery of 
which is still, in the majority of instances, conducted by 
rule-of-thumb methods. It is satisfactory to note, how- 
ever, that in this matter also, the methods of the past 
are being replaced gradually by the more scientific and 
exact methods of procedure outlined in this article. 

(8) Checking the evaporative efficiency of the boilers.— 
With the aid of the figures obtained by the calorific test 
of the average weekly sample of fuel, as described in 
Section 2 of this article, it is possible to make out a 
balance-sheet for the working of the boiler plant, and to 
calculate the evaporative efficiency of the same with a 
high degree of exactitude. 

By evaporative efficiency is signified the percentage 
ratio between the total heat value of the fuel and that 
utilised in the conversion of water into steam. 

The other tests required for ascertaining this efficiency 
by calculation are those showing the composition and 
temperature of the exit gases. The methods of obtain- 
ing these will be dealt with in Articles IX. to XII. of this 
series, and in this section the method of applying the 
results will alone be dealt with. 

There are four directions in which the heat produced 
by combustion of fuel in the furnace of a boiler is dissi- 
pated. 

In the first place, a certain definite and fixed loss 
occurs by radiation from the exposed surface of the 
boiler and of the surrounding brickwork. This loss can 
be roughly ascertained by drawing the boiler fires, closing 
the steam valve and feed-water valve, entirely cutting off 
the draught, and noting the time required for a fall 
of 10lb. or 20 lb. in the pressure of the steam. As a 
rule, radiation losses account for from 7°5 per cent. to 
10:0 per cent. of the heat present in the fuel. The 
figure, when once ascertained for any one boiler, may 
be used as a constant in all the future heat balance 
calculations. 

The second direction in which heat is dissipated or lost 
in boiler working, is with the waste gases passing away 
from the boiler flues to the chimney. The method of 
ascertaining and calculating this loss will be described 
in Article XIT. of this series. This loss may amount to 
from 10 per cent. to 30 per cent. of the heat value of the 
fuel burned. 

The third direction of heat loss is by the ashes and 
cinders. The loss here is two-fold, being partly due to 
the heat carried by the ashes, and partly that due to the 
unburned carbon in the cinders. Once a week the ashes 
may be sampled, and the unburned carbon determined 
by the method used for estimating the amount of ash in 
the fuel—see Article II. 

The total heat loss in the ashes and cinders should not 
exceed 5 per cent., but it may rise much higher with 
chain grate stokers when badly worked, or with untrained 
firemen and hand-fired boilers. 

The fourth direction in which heat is dissipated is 
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through the boiler plates. Itis this portion of the heat 
alone which is the active agent in water evaporation, and 
gives the evenorative efficiency of the boiler. 
tained, by adding the three items of loss named above 
together, and by subtracting the total from the thermal 
value of the fuel, as determined by the laboratory exami- 
nation of the same. 
The following is an example of this method of calcu- 
lating the working efticiency of boiler installations :— 
Fuel.—Lancashire slack at 7s. 6d. per ton delivered in 
bunkers. Heat units produced per lb. by calorimeter 
test, 13,500 British thermal units. 
Losses by radiation, &c. (10 per cent.) ... ... 1350 
Losses with exit gases up the chimney (calcu- 
tl, 10 per cent. CO, and gases at 465 deg. 
an. see. ame, “one... ben 90 eco ove ee o 
Losses by unburnt carbon in cinders and ashes, 
and heat carried away in same (5 per cent.) 
Converted into steam in boilers (by difference) 


1. 
2. 
2380 


675 


13,500 
The efficiency of the therefore, 
9095/13,500, or 67 per cent. 


plant, 


items, under ordinary working conditions, should not 
vary more than 5 per cent. 


Should the analysis of the exit gases show that | 
carbonic oxide gas is present, a further entry will be | 
necessary in the above heat balance to show the thermal | 


units lost by this failure to burn all the carbon to carbon 
dioxide. 
calculation, exit gases containing 2 per cent., by volume 
of CO, and 8 per cent. CO,. Since carbon, when burnt to 
carbon dioxide, yields the same volume of gas as when 
burnt only to carbon monoxide, the above percentages 
show that two-tenths or one-fifth of the carbon present 
in the fuel has escaped complete combustion. Now, as 
found by the approximate analysis, the percentage of 
fixed carbon present in the fuel was 60 per cent., and the 
thermal units liberated when carbon is burned to CO 
are 10,201 less than when carbon is burned to CO, (4343 
and 14,544 respectively). 


The loss of heat due to incomplete combustion, in | 


the case under consideration, is, therefore :—0-60 x 4 
x 10,201 = 1224 British thermal units, and the efficiency 
of the boilers is reduced to 58 per cent. in consequence of 
this incomplete combustion of a portion of the fuel. 

This additional loss is a considerable amount—9 per 
cent.—of the total heat energy of the fuel, and the 
calculation shows the necessity for keeping a close check 
upon the presence of CO in the exit gases. 


It is ascer- | 


equals | 
Items 1 and 3 are based on | 
estimates or upon previous test results; but these two | 


Let us take, as an example of this additional | 


| PROTECTION OF SHIPS AGAINST TORPEDOES 
AND MINES. 

Even if no previous proof or prediction had been 
forthcoming, the late Russo-Japanese war in itself showed 
conclusively that torpedoes and mines are capable of 

| destroying the bottoms of any ships as at present con- 

structed. The torpedo net is efficacious only to a certain 
extent. It can only ward off attack which comes ina 
horizontal direction. A torpedo directed immediately 
| at the ship’s bottom cannot be stopped by nets or by any 
| known arrangement. Moreover, if used when the ship 
jis in motion, the nets, besides being a danger to the 
| screws, reduce the speed of the vessel and lessen 
| manceuvring capacity; and, in addition to these dis- 
abilities, there is always the danger of the torpedo 
actually cutting its way through the net and getting at 
the hull of the ship at which it is directed. 

The existing methods of meeting torpedo or mine 
| attack, other than by means of nets hung around the 
vessels themselves, are all more or less defective. Mine- 
searching operations which consist in sending vessels 
ahead of a fleet of warships, the former drawing between 
| them hawsers and nets to render the mines harmless to 
| the ships following them, cannot be employed in action. 
External attachments comprising large grappling tongs 
or similar contrivances are hardly practicable, and, more- 
over, can only protect portions of a ship’s bottom. 
| Counter explosions can only be undertaken in action with 
difficulty, and only then when the position of a mine field 
is well known. They are an assistance, but by no means 
an absolute protection. In any case they are a hindrance, 
| and are distinctly prejudicial. 

It may perhaps be interesting, before going further into 
the matter, to consider the effect of charges of explosives 
when exploded against a ship’s bottom. An ordinary 

| charge in a torpedo is 100 kilos., say, 220]b. Such 
la charge has been known to cause damage as far 
| as 15ft. into the hull, and the superficial destruction 
generally extends from 6ft. to 7ft. round the centre of the 
point of contact. Holes with an area of from 50 square 
feet to 150 square feet have been torn in outer plating by 
mines which operated at a greater depth in the water 
| than is usual with torpedoes, are more dangerous, and 
cause greater destruction than would a torpedo of equal 
charge. This may be due to the fact that, owing to the 
necessarily pointed shape of the torpedo, the position of 
the centre of the explosive is somewhat further from the 
| object struck than is the case in mines. 
It is, perhaps, useless, to discuss charges of explosives 


TABLE I.—Approximate Analyses, Calorific Values Culeulated and Observed), Prices and Comparative Costs 
of Various English and Welsh Coals. 





3 
General 
description of 


Particular description of 
coal, 


coal. moisture. ash. 





Standard Mertbyr... 
Cwmmer main ; 
Dynevor Duffryn ... ... 
Pontardawe smokeless... 


Hard South | 
Wales coals | 


Ocean steamcoal ... .. .. 
Loughorand Mynydd Newydd 
UE Ns sa esp 


FNS CO RO 


Per cent. Per cent.|/Per cent. 


4 5 6 7 8 9 10 

Price per Calorific 
ton value 

deliver'’d 


Calorific | Caloritic 
value value 
(ob- | (calcu- 

served).| lated). 


Per cent. Per cent. 
volatile fixed 
matter. | carbon. 


per 
penny of 
cost. 


coke. i 
bunkers. 
21 70,784 
7 a 85,792 
77,952 

85,120 

89,376 

144,480 

128,128 


7942 











‘, North Hetton... ... ... 
Bowley washed slack 
Wigan Peery ns 
Wigan and Skelmersdale 
Digby bright peas ... 
Shipley peas ... 
Marchay rough slac 
Manners peas ... 


Soft  bitu- 
minous coals 


i 
SININIO Qe I bo 


119,168 
148,512 
| 162,624 
| 162,176 
191,072 
185,920 
178,976 
193,088 





7891 
8314 
7675 

| 





Nortes.—(1) The results in columns 3, 4, 5, 6, and 7 are all based on the sample dried at 110 deg. Cent. 
(2) Columns 7, 8, and 10 give the calorific values in Centigrade units. 
(3) The first five samples are from a south coast electricity supply station, and the costs delivered in bunkers are 


correspondingly high. 


Since the automatic recording instruments now in 
general use for checking the composition of the exit gases 
from steam boiler plants do not record the presence of 
this gas, it is evident that independent tests with an Orsat 
apparatus ought at times to be made, in order to check 
the presence or absence of CO. The gas is most likely to 
be present when attempts are being made to work with a 
minimum of air and thick fires, in order to attain a high 
percentage of CO, in the exit gases. Thus efforts to 
reduce the heat losses due to excess of air, unless under a 
chemist’s control, may result in very considerable heat 
losses in another direction. The need for expert scientific 
control of the testing work is, therefore, apparent, and 
automatic testing apparatus, though useful, is not an 
efficient substitute for the trained chemist. 

The subject of gas testing has not been dealt 
with in this series; but it may be pointed out 
here that, as fuel and gas analysis enables one with 
ease and a fair degree of accuracy to determine the 
thermal efficiency of the whole boiler installation, it 
is deserving of more attention than has yet been accorded 
to it by engineers in charge of boiler plants. In fact, these 
test results enable us at a moderate expense to achieve 
daily or weekly what at present is only carried out at 
long intervals of time, and with much disturbance to the 
usual routine, under conditions of working which cannot 
be regarded as normal. The money now expended upon 
special steam raising and efficiency trials, if expended in 
the way suggested upon regular testing work, would lead, 


in the author’s opinion, to far more valuable results, and | 


to a far better average of efficiency than is attained 
under the present system. No doubt in time the value 


of fuel and gas analysis in controlling the work of boiler 


installations will be fully recognised. 








of greater amount than 2201b., for this weight is most 
probably the limit for several reasons. Among these is 
the fact that an increase in weight of charge by no means 
necessarily indicates a proportionally increased amount 
of damage caused, and, moreover, the cost increases out 
of all proportion. For example, a torpedo carrying some 
220 lb. of explosive will cost, say, £500. If 50 per cent. 
in weight were added to this the explosive effect might 
possibly be increased from 1 to 1°2, where 1 represents 
the damage done by the lesser weight. On the other 
hand, the cost would probably be some £1250. The cost 
of the tubes would increase also. The ordinary standard 
| torpedo tube for a battleship with the necessary adjuncts 
| costs, say, £12,500. The total torpedo equipment of a 
| battleship, fitted with six tubes with five torpedoes each, 
would therefore represent some £90,000. The cost per 
tube capable of dealing with the larger torpedoes would 
be £17,500, so that the total equipment of six tubes with 

| the necessary torpedoes would be, say, £142,500. 
However, the smaller bursting charge has been found 
amply sufficient for the work it has been called upon to 
| perform. During the late war in the Far East seventeen 
battleships, ten cruisers, and thirty-five torpedo boats and 
unprotected ships—a total of sixty-two vessels—were 
totally lost or seriously damaged, so as to be unservice- 
able, if not for the whole of the war, at all events fora 
very considerable period. These losses were occasioned 
by torpedoes, mines, and gun fire taking effect below the 
water-line. In the battle of Tsuschimay alone the loss 
amounted to some twenty armoured vessels, nine of these 
| being practically new battleships. Such figures bear ample 
testimony to the efficacy of the charges employed, and do 
not suggest the necessity of materially increasing them. 
On the other hand, the desirability of constructing such 
costly floating machines as the modern warships—which 
will in future increase rather than diminish in cost, owing 








to the necessity of carrying heavier guns and armour—may 
well be questioned by the uninitiated. Surely, if they are 
so easily put out of action, what is the use of buildin, 
them and incurring all this expense? The answer » 
course, is that heavy long-range guns are a vital necessity 
and to carry such weapons the large vessel must a 
employed. Our aim must be not the abolition of the 
battleship or the armoured cruiser, but the protection of 
the hulls of such vessels against the deadly attack of 
torpedoes and mines. Such protection, whatever its 
nature, is certain to add to the displacement and cost of 
warships ; but it may be urged that this extra expenditure 
will be more than counterbalanced by the increase in 
safety and fighting capacity of the ship, and by the 
superiority which the moral feeling of greater security 
will give to the crew handling the vessel. 

In some treatises recently published by Dr. Blochmann 
of Kiel, in conjunction with Mr. G. Neudeck, the 
whole of this matter has been dealt with at consider. 
able length, and it is proposed in the following article to 
set out the recommendations made by this gentleman, 
together with the reasons which have led to the formation 
of his conclusions. 

In common with other naval architects, he con. 
siders that in an effective construction of suitable 
bottoms, and a further division into water-tight compart. 
ments, lies the only real safety against torpedoes, mines, 
and gunshots below the water-line. He maintains that 
the objections adduced against such a course on the 
grounds of greater weight and excessive difficulty of con- 
struction, are not justified, and he further lays stress on 
the fact to which we have alluded, namely, that, prac- 
tically speaking, the limit of explosive charges has been 
reached, and contends that if provision is made to with- 
stand the effects of the explosion of the charges in use at 
the present time, all that need be done for the moment 
in this particular direction will have been accomplished, 

When a torpedo ora mine explodes against a ship's 
bottom, one of two things will happen. Either the 
reserve of buoyancy will be destroyed, so that the weight of 
the hull exceeds the buoyancy, and the vessel sinks, or else 
stability will be destroyed by compartments on only one 
side filling with water. In this case the vessel capsizes 
and sinks. In the modern warship it is generally taken 
that two large compartments may fill with water without 
the reserve of buoyancy or of stability being destroyed, 
Having regard to the number of vessels which have 
been lost by explosion of torpedo and mine, Dr. Bloch. 
mann suggests that possibly the compartments have been 
made too large, especially amidships, where the engines 
and boilers are placed. It is, he thinks, otherwise diffi- 
cult to account for the sudden sinking after a vessel has 
been struck. In the case of the Russians, he considers 
that too frail compartments, inadequate strength of 
frames, want of or insufficient knowledge of the conse- 
quences of an inrush of water, and so on, appear to have 
enormously contributed to the disaster. 

Where water is entering in large quantity on one side 
of a vessel, resort is had to counter-flooding by allowing 
water to enter a similar compartment on the other side, 
so as to restore equilibrium. But in the majority of cases 
such a proceeding takes time—say, from thirty to forty 
minutes—and in the meanwhile the disaster which it is 
sought to avert may have occurred. To attempt to cope 
by means of pumps with the inrush of water through a 
large hole such as is caused by a torpedo is manifestly 
impossible. Enough water can come in through a hole 
the size of a man’s hand to overwhelm the pumps. 

Hence it is apparent that neither the existing con- 
struction of ships nor the means provided for coping with 
an influx of water can save them from sinking if a torpedo 
or mine explodes effectively beneath them. 

The dynamics of artillery shells and that of large 
bodies of explosives operating under water are entirely 
different. Shells projected from guns and operating 
beneath the water-line form a transition stage between 
the two. In artillery attack on land the effect depends 
upon the energy of movement of the projectile. It is 
different in the case of torpedoes and mines, which may 
be regarded as the two chief methods of attack under 
water. Ina gun there is strength enough to resist the 
enormous pressure set up by the explosion, and instead of 
the gun itself giving way the shot or shell is propelled at 
high velocity. In the case of a torpedo the same enor- 
mous pressure is created, but there is nothing quite 
resembling a gun barrel to resist it. However, owing 
to the suddenness of an explosion, water, after all does 
not act in a manner very differently from a gun barrel. 

The effect of the explosion of a quantity of explosive 
against the side of a ship may be studied by the aid of 
the accompanying diagram—Fig.1. Let the portions a « 
represent armour-plate of great thickness and strength, 
and 6 a square piece of ship's plating of ordinary thick- 
ness. This piece b when an explosion takes place will be 
forced through the hole left in the armour plate into the 
interior of the ship. It will not, however, absorb, as does 
a projectile, the whole, or nearly the whole, of the poten- 
tiality for work which has up to that point remained 
latent in the explosive. Furthermore, by no means the 
whole of the work developed acts upon the piece b. The 
centre of the explosion may be regarded as the centre 
of gravity. From this centre the effects of the explo- 
sion are felt in every direction. 
Therefore, if b is taken as a square 
piece of metal and the explosive a 
cube with one of its faces of equal 
area to the plate b, then. only one: 
sixth of the collective pressure 
generated by the explosive falls 
upon 6, and only this proportion of 
the total available force of the 
explosion can act on the plate, 
be absorbed by and transmitted 
beyond it. In some small degree, 
therefore, the plate will act as a projectile. __ 

The destruction caused by an explosion is due, of 
course, to the sudden formation of a large quantity of gas 
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= 
‘, a space which is not capable of containing it. Ex- 
" al may be termed a series of chemical substances, 
Pid and liquid, which have the characteristic quality 
tb r their products of decomposition are wholly, or for 
= much greater part, gaseous at ordinary temperatures. 
They are ordinarily in a state of unstable equilibrium, 
which can be suddenly disturbed by a specific shock in 
their vicinity, which “ shock * can be brought about in 
various ways, both chemical and mechanical. The result 
is the sudden decomposition of the explosive, the libera- 
tion of large quantities of gas, and the generation of a 
certain amount of heat. The velocity of decomposition 
with gun-cotton 1s at the rate of about 5000 m.—say, 
16,404ft. per second. The amount of heat developed is 
relatively small, being not much more than one-eighth of 
the heat produced during the combustion of an equal 




















weight of coal. If a kilogramme of gun-cotton, which 
will have a cubic contents equal to about °9 litre, be 
exploded under water, the whole of the gun-cotton will 
have been consumed, and a quantity of gas equal to 
565 litres at atmospheric pressure and 0 deg. Cent. tem- 
perature will be produced. That is to say, if the gun- 
eotton had been originally in the form of a shot with a 
radius of 6 cm., the radius of the space occupied by the 
gas generated would be 51°3cm. under the conditions 
quoted. 

The following table, No. I., which has been prepared by 
Dr. Blochmann, shows the relative results of larger 
quantities of gun-cotton :— 


TABLE No I, 








Space occupied by this quantity 
Radius Surface of explosive 
Quantity 
oe <n cae = in a solid in a gaseous state 
ili a tka. dena oko state before | after the 
Pty the explo- explosion. 
sion. | 
b 
cm. em?, Litres. Litres. 
l 6 113 09 | 565 
10 3 531 4 5,650 
50 22 1,189 | 15 28.250 
100 28 } 2,480 90 56,500 
200 35 3,500 180 113,000 
300 10 4,290 270 169,500 
500 48 5,560 | 150 282,500 
1,000 60 11,300 | 900 565,000 
10,000 128 5,650,000 


53,100 | 9,000 


Table IL., which follows, shows the effect of exploding 
the foregoing quantities of gun-cotton. The figures given 
represent the pressure on a square centimetre placed at 
distances varying from 0 to 150 cm. from the surface of 
the explosive. 


Pres ‘ures in kilos, at distances of 





















Amount 
of explosive in —— =, Sos 
sen Oem. 25en 0 em.'75 em.'100 em. 125¢em 150 cm 
] 8900 333 102 19 29 19 13 
10 F 8900 827 379 194 118 79 57 
50 .. . 8900 | 1920} 830] 456, 289 199 | 145 
100...) ...; 8900 | 2480 | 1147 658 426 291 220 
200 .. , 8900"; 3030 | 1510 | 902) 598 338 | 253 
300 .. 8900 | 3370 | 1760 | 1070, 726 524 | 394 
Aly) . .. 8900 | 3959 | 2130 | 1350 935 648 521 
1000 ... ... 8900 4400 | 2650 | 1760 | 1250 936 726 
10,000... ,,, 8900 | 6220 | 4600 | 3540 | 2800 | 2280 | 1890 


Table III. sets out the w> k done in kilogrammetres on 
a surface of 1 square cen‘imetre at the same distances. 





Work done at distances of 














Quantity 
of explosive in = - —— 
nilos. 0 em. 25 em. 50 em..75 em.|100 em. 125em 150 cm 
eer ar 15; 4-5] 2-2] 1-25! 0-8; 0-6 
10 ..| 836] 98] 35] 18 11 Foti | 5.8 
0) 1. ...1 1460 | 320! 136 75 418 33 24 
100... ...] 1801 | 527 | 232 | 133) 85 60 45 
200... ...| 2810 | 785} 392] 234) 155 | 110| 83 
300... ...1 2650 | 1000 | 524) 320; 216 | 156 117 
00... ...| 8070 | 1860 | 736; 467 | 323 236-180 
1,000... ...| 3930 | 1960 | 1170 | 775 | 552 413 | 321 
10,000... ...| 8650 | 6030 | 4462 | 3480 | 2720 | 2210 1829 


It may be mentioned that the numbers in the tables 
flve the theoretical values, assuming that the effect 
reaches each particular’ distance without having been 
interfered with on the way. 

From the foregoing tables it will be seen that the 
Pressure effect at a distance of 150cm. is by no means 
Proportional to the weight of explosive. Thus, with 


Lkilo, the pressure is 18 kilos. per square centimetre, and 
With 10 kilos. it is 57 kilos., a ratio of 18 to 57 = 1 to 4°4. 


ae. 10 kilos. as compared with 100 kilos., the ratio is 
8S o/ fe) 


20, or 1 to 3:86, while comparing 100 with 


1000 the ratio is found to be as 220 to 726, or 1 to 3°38, 
and in the case of 1000 and 10,000 it is as 726 to 1890, or 
1 to 2°6. In the same way the work effect at 150 cm., 
with 1 kilo. as compared with 10 kilos. is as 1 to 8°82, 
while with 1000 as compared with 10,000 the effect is as 
1 to 5°77. 

It is, however, far more important for our present 
purpose to observe the horizontal rather than the 
vertical arrangement of the figures in the tables. Here 
may be observed the large reduction of the explosive 
effect with increased distance. Taking, for example, the 
case of a charge of 100 kilos. At the relatively small 
distance of 150 cm.—say 59in.—the effect of the impact 
of the vibrations, and the amount of destructive work 
which can be done, is only one fortieth part of what is at 
the actual surface of the explosive. 

Hence the decision is arrived at by Dr. Blochmann 
that in order thoroughly to protect a vessel against the 
effects of explosions, ships’ bottoms must be so designed 








Fig. 3 


that the explosion may take place while the explosive 
body is as far away from the armour plating as possible. 
Contrivances, he adds, must be hit upon so that the 
possible effects of an explosion are to a considerable 
extent weakened before the actual armour is reached, 
and the armour must be strong enough to withstand the 
weakened attack made upon it. It is contended that, in 
accordance with the results shown in the tables, a thin 
armour plating at a distance of 150 em. will afford the 
same protection against a torpedo charge of 100 kilos. 
as will an outer plating of forty times the strength. 

So as to be on the safe side, Dr. Blochmann has taken 
160 cm. as the minimum distance between the outside 
plating and the protective armour. This would allow for 
two bottoms of 80 cm. each. 

The ’midship frame of a line-of-battleship with triple 
decks and under-water plating is shown in Fig. 2, and 
for purposes of comparison Fig. 3, which gives a midship 
section of a vessel constructed according to the design 
adopted in recently built battleships. Fig. 2 has had its 
predecessors. Sir Edward Reed was granted a patent as 
far back as twenty years ago for a design for the protec- 
tion of the vital parts of a ship. This protection included 
the use of thin steel plates around the engines and boilers. 
These plates, however, were not structurally attached to 
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Fig. 4. 


the frame of the ship. The French in the Henri IV- 
recently employed a construction something like this. 
In actual practice the design has failed owing to the fact 
that with the usual double bottom construction, when an 
explosion takes place, there is a direct transference of 
pressure which is conveyed by the longitudinal and 
transverse structure to the inner skin. Even very strong 
inner walls, say 40mm. thick, are not able to sustain 
this pressure, and even if they are not ripped open, or 
their rivets shorn, leaks are occasioned through which an 
amount of water beyond the power of the pumps to keep 
in check continually makes its way. There is, moreover, 
too great a space left between the outer skin and the 
armour plating—as in the case of the Cesarewich—which 
has the same disadvantage. A cross section of this 
vessel is shown in Fig. 4. 

Turning now to the actual suggestion of Dr. Blochmann, 
Fig. 5 shows how he proposes to deal with the question. 
This figure shows how he suggests the armour plating 
below the water-line should be arranged in an armoured 
cruiser and the triple bottom constructed. By way 
of comparison a cross section of an armoured cruiser as 
at present designed is given in Fig. 6. In the triple 
bottom construction of an armoured cruiser, the armour 
cannot be placed in a niche, as has hitherto been done, 
but must be attached to the outer surface of the hull. 
By carrying the frame angle flush upwards, greater 
structural solidity is arrived at. Moreover it is claimed 
that greater compactness is attained, and wood backing 
can be more easily dispensed with. 


solid bodies in small pieces, such as coal or cork, or with 
liquids, but in this case the spaces must not be com- 
pletely filled. 

Dr. Blochmann points out that the contention that the 
triple bottom would necessarily raise the engines and 
boilers too high in the ship is untenable, because the 
total rise would be only about 30 cm.—say 11in. 
He owns that the docking of ships built in this manner 
would be more difficult, but urges that it is already 
evident that, with the new large ships, special docking 
methods will have to be employed if serious malforma- 
tions in the structure are to be avoided. In this country 
special blocks are used with a view to providing the 
greatest amount of support and to diminishing as far as 
possible the pressure on individual portions of the struc- 
ture. There is no practical or theoretical difficulty in 
providing for wide supporting surfaces for the bottoms of 
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| ships. Each vessel must, however, be considered by 
| itself. Drainage also offers but little difficulty. At the 
| present time this is unnecessarily complicated. The 
| inner bottom would be made accessible by well-jointed 
| manholes, constructed in the outer skin. The drainage 
| of the cells of the great compartments set aside for boiler 
| feed-water or liquid fuel can be carried out by pumps, so 
| that the inner armoured skin may be as little broken 
| through as possible. The drainage system proper begins 
above this armoured skin, and so as to avoid breaking 
through the bulkheads of the large compartments, each 
of the latter is to be fitted with its own electrically-driven 
bilge pumps and appurtenances. The smaller compart- 
ments have tightly-fitting sliding bulkheads, which are 
only opened for a short time when the bilge pumps are 
being used, but, usually speaking, are kept closed. The 
water-tight compartments must not be enlarged beyond 
what is consistent with first principles, and the lateral 
cells must be made of such a size that lateral inclinations 
caused by the bursting through of the outer skin in 
various places cannot become considerable. In any 
case, under no possible circumstances should a greater 
list than 5 deg. be allowed. 

With the triple bottom construction, only relatively 





























rf s AA 








Fig.6. 


small spaces can be allowed laterally. The sloping off of 
the longitudinal and transverse framing of the two 
bottoms prevents the direct transference of pressure to 
the inside armour-plated skin when an explosion takes 
place. All this skin has to do is to remain firm against 
the impact of vibration, and against small portions of the 
hull which may be projected inwards. 

According to theoretical investigations and calculations, 
security, says Dr. Blochmann, can be obtained against 
mines and torpedoes by using with the triple bottom con- 
stiuction an armour plate of hardened nickel steel, 
placed at a distance of 160cm. from the outer surface of 
| the vessel. 
| Dr. Blochmann has satisfied himself that his proposals 
| would give immunity from torpedo or mine attack, but he 
| strongly urges that actual experiments should be made on 
the hull of a vessel so constructed. Such an experiment 
| would, of course, as he points out, be expensive; but he 
| contends that the money would be well spent. If what 
he claims is true, certainly it would seem that it would be 
worth while sacrificing something if we can enable vessels 
after being struck by torpedoes or mines, not only to 
remain afloat, but also to retain, to some extent at all 
events, their fighting capabilities. 














NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the 
Admiralty :— 
Engineer Commanders.—G. T. Kerswell has been placed on the 
retired list ; T. C. Morris, to the Hebe, on recommissioning. 
Engineer Lieutenants.—E. S. Silk has been promoted to the 


rank of Engineer Commander, and reappointed to the Pyramus ; 





The spaces between the three shells may be filled with 








J.C. Matters, to the Vivid, for the Hannibal, on commissioning. 
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NEW SWING BRIDGE AT VELSEN. 


THE new swing bridge over the North Sea Canal at 
Velsen in Holland is claimed to be the largest of its | 
kind in Europe. It has now been open to traffic for 
about a year, and carries the railway from Velsen over | 
the canal. The engraving on page 391 shows the general 
It consists of a swinging 


appearance of the bridge. 
portion, which crosses the fairway of the canal, and com- 


| arrangement is clearly illustrated in Fig. 3. 
inner supporting girders rest directly upon the revolving | 


in height, 20mm. in thickness, and has a diameter of 
5*1m. 
angle irons 160mm. by 160mm. by 19 mm. are placed at 
the bottom of the drum, and in the horizontal direction 


rigidity is ensured by lattice girders situated within the | 


revolving ring. The main bearers of the bridge rest upon 
four cross girders placed above the carrying ring. The 
The two 


ring at the points a a. These two cross girders transmit 














Two plates, 280 mm. by 20mm., supported by | 


| been selected in preference to those in which electricity is 
| exclusively used, and it is said to be simpler, and to ensure 
| more certainty of operation. Six cables are carried from 
the power-house to the revolving ring. Of these six 
cables two supply current to the motors for turning the 
| bridge; two for lighting purposes; one for lighting and 
| signalling on the fixed bridge; and one for the telephone 
| and block system. 

The power-house is near the bridge. There are tyo 
' complete sets of current generators; these are shown in 




















Uitgeest + 











Tue Excineer™ 





Fig. 1-THE NEW SWING BRIDGE AT VELSEN 


munication is completed with the opposite bank by | a portion of the load of the central main bearer to the Fig. 4, page 398. The dynamos are compound wound, and 


means of an ordinary Warren girder span. The entire 
length of the bridge is 186 m. (609°4ft.) The “swing” 
portion, which is symmetrical in design on both sides of its 
centre line, is 180 m. in length, and the Warren girder 
bridge is 56 m. long. The width of the fairway between 
the two piers is 55 m. (180ft.), and the height from 
the water level to the underside of the bridge is 
6°30 m. 

The pier which carries the swing bridge is cylindrical, 
and measures 14 m.—about 46ft.—in diameter at a little 
above high-water level, and it is 18 m.deep. The steel 
superstructure rests on this pier at about 1°32 m. above 
high water. The pier is built entirely of concrete, and 
above low water it is faced with granite. There is also 
a concentric granite wall 1:5 m. in breadth for carrying 
the cast iron bed-plate which forms the base or founda- 
tion of the superstructure. These details are indicated in 
the illustration given in Fig. 2. The inside of the granite 
ring is filled in with concrete. A large hollow cast steel 
pivot or spindle is fixed centrally on the pier by means of 
six 35 mm. cramp irons let into the masonry work. The 
electric cables for supplying the power to the motors for 
operating the bridge pass through small conduits cast in 
the spindle. Three similar conduits are also provided 
for draining off water which may collect in the recess 
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Fig. 2—DETAILS OF PIER 


formed by the granite ring. The foundation of the pier 
for the girder bridge was built, with the aid of caissons, 
on the Mortier and Thouvard system. It is oblong in 


shape, measuring 18 m. in length, and 7 m. breadth. | 
The pier tapers, so that at the top of the pier the length | 


is 15°8 m., and breadth 4°6 m. Each of the land abut- 
ments consist of a concrete foundation 15°50 m. in 
length by 6 m. broad by 5m. high. The lower edge is 
2m. above high-water level. 
masonry work, which extends 7 
There is no parapet. 

The leading features of the swing and stationary por- 
tions of the bridge are almost identical. The bridge is 
built for a double railway track, and has three main 
bearings. The cantilevers are quite similar, as can be 
seen from the illustration—Fig. 1. The bridge rests 
upon a revolving structure by means of a number of cast 
steel roliers placed in a circle. There are forty-eight of 
these rollers arranged within a circumference of 10°20m. 
They are cone-shaped. 

Like the rollers, the surfaces upon which they run are 
also conical in form. The weight of the revolving 
portion of the bridge is 1400 tons unloaded, and the 
weight is estimated at 2100 tons when the bridge is 
closed and loaded. The revolving ring is a drum 1°94m 


| drum at the points a. 
| ported between the main bearings at the point d. 
'rests form, so to speak, chords of the drum ff. The 


Beyond this there is | 
m. above high-water. | 





The outer main girders are sup- 
These 


bridge is balanced upon the carrying ring. 

Fig. 5, page 398, shows the apparatus for controlling the 
bridge. Four different operations have to be undertaken: (1) 
The bridge has to be turned or opened. (2) When it has 
been brought back again into the closed position it has 
then to be locked. (8) The bridge has then to be set up 
at the ends. (4) The rails on the bridge have to be care- 
fully aligned with those upon the land abutment and 


are directly coupled to high speed compound engines of 135 
indicated horse-power, obtaining their steam from two 
Galloway boilers working at 130 Ib. pressure. The 
dynamos are each 75 kilowatt machines of 166 ampéres 
and 450 volts Each unit is sufficiently powerful to turn 
and light the bridge. There is also a battery of accumu. 
lators consisting of 252 cells, having a capacity of 270 
ampére hours if discharged in three hours. Use is here 
made of cut-out cells for feeding the signals and auxiliary 
points, which require current ata pressure of 32 volts, 
The accumulators are charged by means of a booster. 
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Fig. 3—DETAILS 


on the fixed span. In order to be able to compensate 
for any effect that heat may have upon the bridge, 
thereby preventing the ends of the girders from meeting 
exactly true to each other, the ends of the rails on the 
land abutment are made movable, and when they pass off 
the fixed into the movable portion of the bridge they are 
made to coincide with each other by means of special 
clips. All the steelwork part of the bridge was constructed 
by La Société Anonyme John Cockerill, of Seraing, 
the contract price being £27,875. 

The bridge is “set up” and locked by hydraulic power, 


whilst the rotation of the bridge is carried out electrically. | 


Of late, especially in America, the combined systems have 
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OF REVOLVING MECHANISM 


There are two motors for turning the bridge. In calm 
weather one of these is capable of performing the 
operation in 90 seconds. Even in stormy weather it 1s 
said that each motor, singly, can open the bridge. The 
motors are series wound, and have vertical axes. Ata 
speed of 285 revolutions per minute they develop 30 
horse-power. 

The cables are run from the switchboard in a channel 
dredged in the bottom of the canal, and are taken up 
through a conduit left in the supporting pier of the 
revolving bridge, and then up through the hollow spindle. 
In order to facilitate the getting of them into position, 
' the six cables found necessary were bunched together into 
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ELECTRICALLY WORKED SWING BRIDGE AT VELSEN 


LA SOCIETE ANONYME JOHN COCKERILL, SERAING, ENGINEERS 
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one. Two of_the six cables have conductors of 60mm. 
cross section, and are used for the motors. Two other 
cables—also having two conductors—of 10mm. cross 
section are for the lighting of the moving portion of the 
bridge. For,lighting the signal lamps of the fixed portion 
there is one five-wire cable—each wire being 2mm. in 
cross section—while there is one cable made up of two 
sets of seven wires for the telephones and block system 
apparatus. These conductors are connected to copper 
slip rings, held on by insulators mounted on iron arma- 
tures—see Fig. 6. These slip rings are fixed, and the 
current is taken from them by means of brushes carried 
in insulated holders attacied to the moving portion. The 
whole arrangement is covered in, to keep it from dust and 
injury. The brushes are connected by conductors with 
the controlling apparatus, which is contained in a cabin— 
Fig. 5—from which further cables run to the points 
where the current is to be used. 

The operating motors are of 30 horse-power. They 
are totally enclosed. Their torque is 75 kilogramme- 
metres at a speed of 285 revolutions per minute. The 
regulation of the turning is brought about by means of 
two controllers coupled together, one of these con- 
trollers governing the speed of rotation and the braking, 
while the other determines the direction of rotation. The 
motion is transferred to the bridge through sets of 
gearing. 

The bridge can be keyed by hand. The arrangements 
for this comprise two spindles at the extremities of the 
moving arms. On these are mounted three pinions which 
engage with a rack. Two men can turn the spindles by 
means of a winch which produces the necessary pulling 
or pushing motion. The mechanical keying is brought 
about by means of six double-acting hydraulic cylinders 
in which the hydraulic pressure acts upon a piston, the 
rod of which works in conjunction with the rack. The 
keys consist of two pairs of steel bars placed at the ends 
of the bridge, which work in guides parallel to the rails 
and outside the track. These bolts are moved by a lever 
connected to a crank operated by an hydraulic cylinder. 
An electric pump is used to pump the waste water into 
two reservoirs. 

The electrical apparatus for working and controlling the 
movements of the bridge are soarranged that the diflerent 
operations can only be carried out in a regular sequence, 
so as to reduce the chance of damage to the mechanism 
to a minimum, and the bridge itself cannot be opened 
unless certain operations are gone through in Velsen 
Station. This, of course, is to prevent the opening of the 
bridge when a train is approaching it. 








SILT AND SCOUR. 
(By a Correspondent). 

Nor long ago a book was published called “‘ Hydraulics 
and Tables,” by Bellasis, which contains in the pre- 
face a foot-note which states:—“Owing to these 
causes, and to the consequent want of opportu- 
nity for studying matters and referring them to 
underlying principles, fallacies are not uncommon.” 
Several are mentioned in the text, and one in particular, 
in Chapter VII., Art. 9. The particular fallacy is a 
reason for silt deposits, and is called in the book the 
“still water theory.” This explanation of silt deposits, 
condemned by Bellasis, can hardly be called a theory, as 
it is merely a natural outcome of the application of 
Newton’s laws of motion to the flow of water; and to 
condemn it seems to mean that Newton's laws are not 
applicable to the science of the flow of water. The 
so-called “ still water theory ” is that silt is only deposited 
in still water. This is simplicity itself, and admits of 
little argument; in fact, if the word “ only” was removed 
there could be no argument. If this explanation of silt 
deposits was understood and properly recognised, all | 
“theorists ” would be obliged to show that silt could be 
deposited in flowing water and take the place of flowing 
water; but it is usual to assume without any proof that 
the silt is nearly always deposited in flowing water, and 
takes the place of flowing water. 

The silt theories believed in by the majority of engi- 
heers are hard to enunciate, as two engineers are rarely | 
found to agree entirely, and they have no common basis 
or law on which it is possible to argue. It is said by | 
some that the water can only carry a certain amount of | 
silt, and if it is carrying this maximum amount and the 





velocity is reduced, the water will drop the portion of the 
silt which it will not carry. The words “ will not carry ” 
are purposely put, as the dropping of the silt seems to 
give an idea that the water has human attributes; most 
inanimate objects like water would be expected to go on 
carrying until they stopped, but apparently there is no 
reduction of velocity due to the silt carried in the water, 
and there is some water nymph or controlling spirit that 
tells the water when it is carrying a greater amount of 
silt than it should carry according to the by-laws and 
regulations. It is even said by some, when it is not 
carrying the regulation quantity, to take a dig into the 
bed to obtain the correct amount. There are, however, 
some more rational theorists who say that if silt is 
dropped to the bottom it will be moved along by the 
energy of the bottom layers of water, and if these layers 
have too much to move the silt will be deposited. 

Both of these theories depend on the supposition that 
the whole wetted sectional area must be filled with 
flowing water, a supposition necessitated by the old 
“ viscous theory,” now acknowledged to be incorrect. 
It is stated that the velocity of the water depends on 
the wetted sectional area, but, according to Newton’s 
laws, there must be some force to change the velocity, 
and a change of wetted sectional area can hardly be said 
to be a force. Theorists say that in cases like the 
Venturi meter there is no appreciable loss of head or 
discharge, so that the reduction of sectional area must 
be the cause of the increase of the velocity of the 
water. The only conceivable way in which the decreasing 
sectional area could increase the velocity is by squeezing 
the water together, and thereby forcing it to travel at a 
greater velocity; this entails an increasing bursting 
pressure in the pipe. In 1875, at the British Association, 
Mr. W. Froude remarked that it was a common but 
erroneous impression that a fluid exercises in a contract- 
ing pipe an excess of pressure against the entire con- 
verging surface which it meets, and that conversely, as 
it enters an enlargement, a relief of pressure is experienced 
by the entire diverging surface of the pipe. Further, it 
is commonly assumed that, when passing through a con- 
traction, there is in the narrow neck an excess of pressure 
due to the squeezing together of the liquid at that point. 
These impressions are in no respect correct ; the pressure 
is smaller as the section is smaller, and conversely. 
Most text-books contain this as an example of Bernoulli's 
law, but the reason for the increase of velocity is never 
given. The idea which is proved to be erroneous is still 
kept; the reduction of sectional area is still said to be the 
cause of the increase of velocity, though it is absolutely 
contrary to Newton’s laws. 

The correct solution is as follows :— 

Suppose the converging and diverging tube A BC 
to be cut in half at the smallest portion B; considering 
first the converging tube A B, the effect is to reduce the 


sectional area on which the discharge depends; the dis- 
charge will depend on the area at B, and not on the area 
at A, but there will be less loss of head than if the pipe 
was of the size at B throughout. So the converging tube 


does not appreciably cause an increase of velocity, but , 


a considerable decrease of discharge. Considering the 
effect of the diverging tube as an adjutage, the discharge 
will depend, not on the small sectional area at B, but on 
the increased area at C, which necessitates a greater 
velocity at B than would be due to the head of water in 


the tube alone. The reason for this is best put on page | 
139 of “Hydraulics,” by Mansfield Merriman, in the | 


edition of 1903. “The explanation of the phenomera of 


| inereased velocity and discharge caused by these tubes is | 
simple. It is due to the occurrence of a partial vacuum | 
near the inner end of the adjutage BC. The pressure of | 
the atmosphere on the water in the reservoir thus | 
increases the hydrostatic pressure due to the head, and | 
the increased flow results.” The increase of velocity at | 
B is not caused by the decreasing sectional area, but the | 


thus hold good; and in every case of increase of velocity 
the force can be found if it is looked for. 

If the silt takes the place of flowing water in a canal, 
it is obvious that either the discharge is reduced, or the 
velocity is increased, or the surface of the water is raised. 
If the discharge is reduced nothing further need be said; 
but in practice, at the time the silt is deposited, the 
discharge is not as a rule decreased by the silt deposit. 
If the velocity is increased on the reduction of sectional 
area, there must be some force to increase the velocity ; 
if there is such a force it would be sufficient to cause the 
sectional area of the flowing water to be less than the 
wetted sectional area, and the silt would be deposited in 
still water. If the surface of the water is raised, the 
deposit of silt will have to resist the component of the 
force due to the weight of the water lifted and the 
forward force of the water. The direction of this com- 
ponent force will be towards the bed, and it will depend 
upon the nature of the forces and the nature of the silt 
as to whether the silt deposit will be scoured out. Every 
atom of silt that takes the place of moving water must 
bring this force into play, and it seems impossible that 
any silt could be deposited in moving water, and take the 
place of moving water. 

The popular idea of scour is that it depends entirely on 
the velocity, and has nothing whatever to do with direc- 
tion. This idea is entirely contrary to Newton’s laws 
of motion. The bed cannot be scoured by the direct 
action of the water unless the direction is towards the 
bed; it does not matter what the velocity is. With high 
velocities, if the water passes, a mass of still water 
vortices are formed, and these vortices often create a 
heavy scour. This may be called “indirect” scour. 

One of the ideas underlying the popular theories of silt- 
ing and scour seems to be that flowing water has weight, 
and, therefore, will squeeze out any other layer of still 
water between it and the bed; thus, if a channel is laid 
out with a certain fall of bed, the surface fall must be 
parallel to it. The tendency of flowing water is towards 
the surface and not towards the bed. When a jet of 
water flows in air, gravity acts on the jet downwards; 
but directly it enters water, gravity through the sur- 
rounding water acts on the jet upwards towards the 
surface. 

The real difference of opinion between what is called 
the “ still water ” theory and other silt theories is not one 
that relates merely to silt, but to the first principles of 
the science of flowing water. This seems to be recog- 
nised in “ Hydraulics,” by Bellasis. Before, however, 
entering into his arguments, it is better to give an example 
of how experiments prove that the silt theories are incor- 
rect. There are few that have been used as a proof, as 
they have mainly shown that there is no relation at all 
between the velocity and the amount of silt carried by 
the water. The experiments of Dubuat, as to the velocity 
required to move various materials, are on a small scale, 
and were carried out under the assumptions that the 


| whole wetted area was occupied by the flowing water. 


The empirical formula by Dubuat connecting the mean 
velocity with the bottom velocity was also used, but its 


| value is open to considerable doubt. 


In “ Irrigation Works in India and Egypt,” by Buckley, 
on page 37, in the edition of 1893, a very good case is 


| mentioned : —“ Experiments were made on the Ganges by 


Mr. Medlicott, near the head of the Ganges Canal, where 
the velocity is great—probably 10ft. to 12ft. a second— 
with the result that the maximum amount of silt found 
was 1/123 by weight, and this appears to have been an 
extreme example and a somewhat doubdtful one, an 
average of four examples in August and September 
giving only 1/760. The Ganges at this point is fed 
mainly bythe melting of the snows in the Himalayas, 
and the water is consequently comparatively free from 
silt; but in its lower reaches, after receiving the drainage 
of a large tract of country, the water is heavily charged 
with materials in suspension. Mr. Medlicott’s experi- 
ments show that the water in the Ganges Canal at 
Roorkee, some eighteen miles from the point where the 
canal draws its supply from the river, is at times of full 
supply sometimes iar more heavily charged with silt 
than the water in the river, the proportion of silt being 
as high as 1/43. This circumstance is interesting as con- 
firming the fact that water which is not fully charged 
with silt will pick up silt from the bed of a canal, even 
although its velocity in the canal is far less than it was 


force of atmospheric pressure brought into play by the | in the river from which it was drawn.” 
Newton’s laws of motion 


increasing sectional area, 





This is designed to show that water containing less 
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than its maximum amount of silt can pick up silt from 
the bottom, but in reality it proves that there is no 
relation whatever between the velocity and the amount 
of silt carried. When the silt was deposited, the amount 
of silt in the water was presumably the same as in the 
river water, and it could not be deposited because the 
velocity in the canal was insufficient to carry that amount 
of silt, as eighteen times that amount was eventually 
carried. Silting took place when the proportion of silt 
was 1/760, and scouring when the proportions were 1/43. 
It cannot be said that practical experience in any way 
supports what may be called the * saturation” theory. 
If, however, this case is taken as the 2ase of the ordinary 
silt deposited in the first reach of a canal, there is no 
difficulty in explaining it: the foree which produced the 
increase of velocity and decrease of sectional area 
necessary for the deposit of silt is the initial force of the 
water as it enters the canal, due to the head at the head 
sluice; this initial force will be greater the greater 
the difference between the level of the water in the river 
and the level of the water in the canal. It is usually 
said that the higher the flood in the river the greater the 
amount of silt deposited in the canal, because of the 
greater amount of silt carried by the water in the river. 
The increased initial velocity of the water entering the 
canal is always left out of calculations, though it also 
depends on the height of the flood. The gradual reduc- 
tion of the height of the silt deposit along the canal 
would point to a gradual reduction of velocity, as would 
be expected when the nature of the force is considered. 
The eventual scour would be due to the reduction of the 
initia! force of the water entering the canal. When 
there is no regulator or head sluice to the canal the river 
water enters the canal at a velocity due to the surface 
fall of the river, which is always greater than the surface 
fall in the canal. Hence the canal velocity is not reached 
for some way down the canal. 

Experiments do not support the silt theorist, nor does 
any case in actual practice, unless it is assumed that the 
whole of the wetted sectional area is necessarily filled 
with flowing water, so that the velocity depends on the 
wetted area, and increase of wetted area is said to cause 
a reduction of velocity, which causes a deposit of silt. 
There is no proof whatever that the velocity is reduced, 
and if the velocity is not reduced the silt will be deposited 
in still water. 

The arguments of Bellasis are as follows, according to 
Article 9, page 236, of the book :— 

“Effect of a weir or raised bed.—The tendency to 
silting, common to all cases of heading up, may be some- 
what enhanced in the case of a rise in the bed, or a weir 
extending across a channel, because of the obstruction 
offered to rolling material. This, however, does not seem 
to be very great. The silt may form a long slope against 
the weir, and material may be rolled up the slope. 
Usually even this slope is not formed. Probably 
the eddies stir up the silt, and it is carried over. 
The deposit occurring up-stream of a rise or a weir 
has caused it to be supposed that there is a layer of still 
water up-streain of and below the level of the crest. This 
idea is absolutely untenable. The general velocity 
undoubtedly decreases as the rise or weir is approached. 
This is due to the increasing section of the stream. If 
the water below D E—Figs. 124 and 128—were still, the 
section would be decreasing.’ It has been stated that 
velocity increases, and the sectional area of the flowing 
water decreases ; one is a natural sequence of the other, 
so it is no argument to say that the velocity must 
decrease as the sectional area increases. The argument, 
however, seems to be that the sectional area of the 
flowing water and the wetted sectional area must ke 
the same. 

Under the heading “ General Principles and Formule ”’ 
in the same book, on page 17, Bellasis states :— 
“If water enters a reservoir in such a manner as to 
cause a defined local current towards the aperture, the 
sectional area of the current may be estimated or observed, 
und this area, not that of the whole cross section of the 
reservoir, used for determining the velocity of approach.” 

So it is possible for the flowing water not to fill the 
whole wetted sectional area. There can be, say, 10ft. of 
still water between the flowing water and the bed; if 
there was only lin., how would the flow be affected? It 
would seem that, if it is necessary to allow that the 
flowing water can flow without being in contact with the 
bed and sides in one case, it would be necessary to show 
that it could not in other cases. It is usual merely to 
talk of sectional area without any thought of what it 
means; consequently many false ideas of water are 
found in or obtained from the majority of writings on the 
subject of the flow of water. The majority of hydraulic 
engineers cannot grasp the fact that although they see 
the water flowing over the whole surface of the canal, it 
is quite possible that there is no flow near the bed; nor 
are they even taught to believe the possibility, but rather 
the impossibility. 

Continuing the Article 9:—“*The same amount of 
heading up might be caused by obstructions of other 
forms, but it has been shown—Art. 4—not only that the 
water up-stream of them is moving, but that by up-stream 
of the eddies not even the distribution of the velocities is 
affected. The same is no doubt true of a rise or weir.” 

The reference Art. 4, page 228, is as follows :—* Rela- 
tive velocities in cross section.—In every case of abrupt 
contraction in a stream there are (Chapter II., Art. 21) 
eddies which extend back to the point where the fal] in the 
surface begins. Up-stream of these eddies the distribution 
of the velocities in the cross-section is not affected. In 
the case of a pier, even a wide one, in the middle of 
a straight, uniform stream the maximum velocity 
remains in mid-stream till just before the pier is reached. 
If a plank or gate obstructs the upper portion of a stream 
froin side to side the surface velocities are affected for 
only a short distance up-stream. A spur or sudden 
decrease of width causes slack water for only a short 
distance. In all these cases the state of the flow further 
up-stieam, as far as regards the distribution of the veloci- 





! 
ties, is precisely the same as if no obstruction existed. 


In the case of a weir visual evidence is wanting, but by 
analogy the same law holds good.” The term “eddies ” 
is better perhaps expressed as “ vortices,’ which gives 
the idea of circular motion as opposed to the ‘ eddies,” 
which rise from the bed and come to the surface, and 
have no circular motion. These latter eddies are part of 
the flowing water on which the discharge depends, 
whereas the vortices merely take the place of what other- 
wise would be still water. As Bellasis states on page 5, 
“Sometimes ‘still’ water may replace part of an eddy. 
The term eddy will be used to include it.” These vortices 
or eddies are well known to be caused by water flowing 
at a high velocity in contact with still water. In Article 4 
quoted above the argument that what is seen on the sur- 
face shows what happens near the bed leaves out the 
principle that the tendency of water is to flow on the 
surface, which shows that the water will only leave the 
sides when the velocity of the water is too great for the 
tendency of the water to spread out on the surface to 
have any appreciable effect. It is obvious that when 
this law is taken into consideration the water will leave 
the bed long before it leaves the sides on the surface ; 
and as it is found that the silt commences to be deposited 
long before the point is reached the fact would seem 
to be proved. There does not seem to be any record 
of a change being found on the surface due to the 
deposit of the silt; and, as after the deposit is 
complete the velocity must be increasing towards the 
weir, it would seem hard to prove it did not do so before 
the silt was deposited. 

Turning again to the arguments in the book; in Art. 9, 
page 237, we find:—“If in a silt-bearing stream the 
water near the bed were still, there would be a rapid 
deposit of silt, as there is in a short hollow or recess. But 
the contrary often happens.” But on page 226 we read :— 
“In a short deep recess in the bed or bank of a stream or 
down-stream of an obstruction, if it is large enough to 
cause dead water, there is generally a rapid deposit of 
silt, but not where strong eddies occur.” So it would 
seem necessary to prove that there were no eddies or 
vortices; the silt would not be expected to be deposited 
where eddies existed. 

Continuing Art. 9:—“In some of the large canals in 
India the bed up-stream of bridges has been scoured for 
miles to a depth of perhaps 2ft. below the masonry 
floors of the bridges which are left standing up, 
and forming, in fact. submerged weirs. This alone shows 
the preposterous nature of the still-water theory.” It 
would seem that in this case vortices or eddies were 
formed, and, consequently, silt was pot deposited. It is 
quite possible and it often happens that the vortices 
cause a scour. 

The remainder of Art. 9 is as follows:—“The idea 
might have been supposed to be exploded but for a some- 
what recent case. In a paper on the Irrawaddy it is 
stated that if the discharges for the water levels A, C, 
&e.—Fig. 133—are plotted, the discharge seems to become 
zero at E, which is level with a sund bar four miles down- 
stream, although the depth E G was 34ft., and that this 
dead area of cross section lying below the level of the 
bar regulating the discharge exists on almost all rivers.” 
It is natural that the discharge should become zeroat E. 
As the water level falls the effect of the obstruction at F 
inereases—Art. 7—and the surface slope becomes flatter. 
If the water level ever fell to E, the surface would be 
horizontal and the discharge zero. But the reduction of 
the discharge to zero is due to the flattening of the slope, 
and not to a portion of the section of the stream being 
still. If it were still, it could never have been scoured 
out; or, being in existence, it would quickly silt up.” 
This refers to a paper published in vol. cxiii. of the 
“Minutes of the Proceedings of the Institute of Civil 
Engineers,” in which it was stated that the flowing water 
could only be flowing on the surface, and that there was 
34ft. of still water near the bed. The scour was obviously 
caused during a heavy flood, and it would take a long 
time to fill up the huge space when there was no flood 
and little silt carried by the water. There do not seem 
to be any grounds to show that the observations were 
incorrect, whatever may be thought of the deductions 
from the observations; the bar being merely due to 
spreading out of the flood water on the surface of the sea, 
leaving a dead area for the deposit of the heaviest par- 
ticles of silt, the remainder being carried outtosea. ‘The 
arguments made by Bellasis do not, therefore, prove the 
incorrectness of the theory, but, if anything, the reverse. 
A study of the flow of water in open channels by means 
of Newton’s Laws of Motion shows that the principles on 
which water flows are simple and few; the reason for the 
retardation of flow, back water above a weir, and other 
phenomena are easily solved as soon as the viscous 
theory and its attendant ideas -of the flow of water are 
dismissed entirely. No one who has read the text-books 
that have been published:in the Jast few years can fail to 
see the gradual influence of Newton's laws on the science 
of the flow of water. 








THE PARIS METROPOLITAN ACCIDENT. 


In view of the difficulties being experienced in the carrying 
out of the works for the Paris Metropolitan Railway the 
accidents that have occurred ‘in the course of this under- 
taking have been remarkably few, for apart from the 
occasional subsidence of the road surface and the falling in of 
a part of the road on one occasion near the Etoile, there has 
been little to cause serious uneasiness for the security of 
neighbouring buildings. The accident that took place last 
week on the line in course of construction between the Opera 
and the Place du Danube, however, threatened to be an 
alarming one. Fortunately, the engineers were able to take 
prompt measures to obviate all danger, and the occupants of 
two buildings who were advised to leave were shortly after- 
wards able to return with the assurance that there was no 
longer any fear of a collapse. The Metropolitan undertaking 
has been an especially difficult one on account of the nature 





of the soil through which the tunnels have had to be driven. 


In some cases they have had to be carried through sand 
heavily charged with water, and in others the tunnels hav 

been driven through old quarries and an accumulation of 
rubbish such as constitute quite a large area in the northery 
part of thecity. At some places, also, there are two or tle 
tunnels one above the other, with the result that the roadway 
is laid on the top of the tunnel, although in such casey jt is 
supported by strong girders, In the Kue Botzaris, where the 
accident took place last week, the subsoil consists mainly of 
the refuse which filled in old quarries, in some of which the 


| timbers still remain, thus constituting excavations of which 


the presence may not be suspected. The Rue Botvzaris skirts 
the Buttes Chaumont Park at a height of from 30ft. to 36ft 
Whether the accident was due to the traffic of the heavy wagons 
carrying away the soil excavated from the tunnel, or whetherone 
of these excavations gave in, is not yet known ; but while the 
men were at work on the tunnel they noticed that it began to 
crack in different directions, and they refused to continue the 
work until the cause of these cracks had been investivited 
It was then noticed that there were fissures in the road along 
the front of two houses, and it was immediately concluded 
that the road in this part was on the point of sliding off into 
the Buttes Chaumont, in which event the landslip would 
probably have carried with it at least one of the houses 
which have been constructed on the American system without 
foundations. The engineers set to work to stay the tunnel 
with huge timbers, and as since then there has been jo 
further sign of a landslip, the engineers are of the opinion 
that there is no longer any danger, and that the work can be 
proceeded with by adequately strengthening the tunnel. On 
the whole, this may be regarded as one of those little 
incidents which might have serious effects if prompt measures 
were not taken to arrest the trouble before it developed into 
a catastrophe. 








A NEW STEAM MOTOR CAR. 


We have, during the week, made a trial run on a new steam 
motor car which has been constructed by the Rexer Arms 
Company, Limited, of Willesden, N.W. The principal 
difficulties which have been met with in the progress of steam 
cars have been connected with the boiler and the burner. It 
is upon these that the efficient working of the car ultimately 
depends, and it is to the burner that the designers of the 
Rexer car have specially devoted their attention. The burner 
works on the injector principle. The fuel used is common 
paraffin, which is vaporised and passed through a single 
nozzle. The flame spreads, and is directed on to the generator 
tubes. Alongside the main jet there is a small pilot light, 
which remains lighted when the main jet has been shut off. 
This auxiliary flame can only be extinguished when the 
supply of parattin to it is cut off. 

The boiler is of the flash type, and raises steam to a pres- 
sure of 800 lb. per square inch. It is supplied with water 
from pumps actuated by the engine when the car is running. 
A small donkey pump is provided for supplying water to the 
boiler when the engines are at rest. The engines are single- 
acting, and consist of four cyliders placed ina line. The valves 
are operated by cams. The engine, which runs at 1800 revo- 
lutions per minute, is rated at 24 horse-power. There is a 
reduction gear from the crank shaft to the shaft containing 
the differential and the side sprocket wheels, the gear 
being further reduced by the drive onto the rear wheels. 

In the short run which we had on the car the burner 
worked quite efficiently, and steam was maintained at a high 
pressure throughout. It was only under the most unfavyour- 
able conditions of traffic that the donkey pump was used. 
The car behaved well on hills, and after coasting for some 
considerable distance no difficulty was experienced in mounting 
comparatively steep gradients. The control of the car appears 
to be very good. 
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Tue Excineen 


STEAM TURBINES AT THE NURNBERG 
EXHIBITION. 


AmonG the machines exhibited at the Bavarian Terri- 
torial Exhibition at Niirnberg are to be found the two 
interesting examples of steam turbine, which are repre- 
sented in the illustrations on this page and in a supple- 
ment. The latter of these, constructed by the United 
Niirnberg and Augsburg Engineering Company at their 
Niirnberg Works, of Zoelly’s pattern, and intended to deve- 
lop 700 effective horse-power at 2500 revolutions per 
minute, embodies the newest developments in this class 
of motor. 

The first departure from the earlier practice is in the 
casing, which is now made in one piece instead of being 
divided. This has the double advantage of reducing the 
lergth and weight of the engine and doing away with an 
intermediate bearing and two stuffing-boxes. The con- 
nection between rim and disc in the guide wheels which 
was originally made by radial studs, allowing at most 
three-quarters of the circumference as free steam space, 
is now changed to the arrange- 
ment shown in Figs.1 to 4. The 
ring of the turbine with the 
buckets inserted is cast solid to 
the form of Fig. 1 and turned 
down to the shape of Fig. 2, 
giving a certain projection to 
the blades on the steam outlet 
side to allow of easy adjust- 
ment. When this is done they 
are fitted into rings as in Figs.3 
and4, The bosses of the guide wheels are bushed with white 
metal, with labyrinth grooves on the bearing surfaces. 

_In the earlier high-pressure stages the steam admis- 
sion is only partial, and the outlet faces of the guide 
wheels have annular grooves turned in them to receive 
accurately fitted limiting rings. The average diameter 
of the steam-admission rings is 850 mm. (334in.). The 
details of the Schwabe stufting-boxes on the main shaft 
ure shown in Fig. 5, which, however, represents a larger 
unit than that of the engine under consideration, being 
for a journal of 180 mm. instead of 100 mm. diameter. 

In this the joint is made by aseries of packing rings 6 of 
an alloy having a high melting point, divided into four 
parts, which are held together by exterior coiled springs 
without exerting any pressure on the shafts, and kept in 
place by the castiron distance rings of Lsectionc. When 
the engine is running, cold water introduced from below 
passes through the jacket space a, and finds its way by the 
diagonal passage into the annular chamber d. According 
to the position of the joint on the high or low-pressure 
side, more or less of the cooling water reaches the outside 
collecting ring e or the inside one f. In the former case 
it condenses any steain that may have penetrated to the 
joint, while in the rear it acts as an hydraulic packing 
against the admission of air. 

The stufting-box, which is insulated on the steam side 





Figs. 1 and 2 





by a packing of Klingerit, is lubricated by cylinder oil in 
small quantities which ultimately pass away with the 
cooling water. A two-stage centrifugal pump mounted 
on the turbine shaft draws the waste oil after it has been 
cooled and passed through a hair sieve from a collecting 
cistern below the turbine, and delivers it for the first 
stage at 14 atmospheres pressure to the various oil distri- 
butors; a smaller portion for the second stage of the 
pump at 4 atmospheres is passed to the lubricator of the 
auxiliary engine serving the governor. In other respects 
the details of the engine are similar to those already 
in use. 
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Figs. 3 and 4 


Up to July, 1906, the number of Zoelly turbines at work 
or under construction was 148, representing a total of 
202,750 effective horse-power. Of this total 28,000 horse- 
power has been supplied by the Niirnberg works. 

The turbine represented above, and made by Messrs. 
Sulzer Brothers develops 1200 effective horse-power with 
steaim at 12 atmospheres pressure and 300 deg. Cent. tem- 
pesature when making 1500 revolutions per minute. The 
steam admission is partial, with progressig#®!speed altera- 
tions in the high-pressure side and. full¥admission in the 
low-pressure. The steam is.-admjtted 40 the double ring 


ee 


pressure wheels by a series of nozzles of rectangular 
sections placed close together to give a connected steam 
jet. When, in the high-pressure stage, the steam has 
expanded sufliciently to fill the entire bucket space of one 
ring it passes to the first low-pressure group, where it is 


Cooling water 


outlet. 
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expanded down to about 1 atmosphere, so that the joint 
is only exposed to a slight variation in external pressure 
above or below that previously made at that end. From 
the second stage the steam is brought back by return 














Fig 6 


passages to the centre of the turbine, whence it expands 
through the remaining stages down to the condenser 
pressure. The axial thrust is received by an automatic 
equilibrium disc under oil pressure maintained by a 
centrifugal pump on the turbine shaft. 

The shaft packing is made of spring plates of brass, 
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which require no lubrication; the bearings are made | 
spherical outside, to take up variations in the position of | 
the shaft. Before starting the whole of the bearings are 
supplied with oil under pressure from an_ auxiliary | 
oil pump, and the slacking gear is so arranged that the 
turbine cannot be set in motion until the lubrication is | 
fully active. 

The double-beat throttle valve is controlled by a | 
governor driven by an accessory engine. To meet cases 
of overload a special hand valve, allowing the admission 
of high-pressure steam to any group of nozzles, is pro- 
vided, in order that the man governing may not be 
disturbed. | 

Fig. 6 represents the latest arrangement of steam | 


turbine adopted by Messrs. Sulzer Brothers, that which, | 
having the disadvantage of requiring a high-pressure | 
stuffing-box, allows the construction to be considerably | 


simplified. 








ENGINEERING EXHIBITION AT OLYMPIA. 
No, IIl.* 


On Saturday, 6th inst., with the object of bringing together 
the numerous patrons of this Exhibition, a dinner was 
given in the Exhibition building, and was well attended. 
Sir William White, the President, occupied the chair, and 
amongst those present were the Agents-General for 
several of the Colonies and other prominent men in the 
engineering world. The toast, “Success to the Engi- 
neering Industry,’ was proposed by Sir E. Cornwall. 
Chairman of the London County Council. Sir William 
White, responding to the toast, said that the Exhibition 
was proving a success, and he had been particularly im- 
pressed by the interest which had been created in th: 


| have to seek other fields for their labours. 


| Beuve. } 
the chassis and of the engine of this car, which possesses | 





ranks of the mechanics and working engineers. Th¢ 
Exhibition had been visited by many engineering societies. 
students, and the like, to whom special facilities ha: 


been afforded, and there was ample evidence that it wa: 


doing an educational work which should prove of advan 
tage to a great national industry. Professor Unwin, iv 
responding to the toast of “The Patrons,” also referred 


to the unusual character of the efforts made to emphasise | 


the educationl side of the Exhibition. It was well tha 


every encouragement should be offered to the youn: | 


engineer, for mach of whit hal been accomplished in the 
direction of consolidating the E:mpire was due to the 


facilities for rapid communication which were the outcome | 


of the labours of engineers. 


A glance round the Exhibition served to reveal interest- | 
ing exhibits in motion, which have not previously been | 
Tilghman’s Patent Sand Blast Company, | 


mentioned. 
Limited, Broadheath, near Manchester, have in motion a 
vertical high speed two-stage air-compressor, which runs 
very quietly. 
electric motor through silent spur gearing. This machine 
is arranged to compress the air in two stages in a single 
cylinder, and is entirely enclosed. It has forced lubrica- 
tion to all the bearings. The machine is entirely auto- 
matic as regards oiling and air pressure, any required 
pressure of air being maintained in the air receiver. 
irrespective of the quantity of air being used. The 
design allows of every portion of the motion work and 
valves being readily inspected and taken apart. The 


makers claim that the volumetric efficiency is the highest | 


possible, because the clearance spaces are reduced to a 
minimum, and there are no obstructions of any kind in 
the air inlet passages to cause wiredrawing. The 
machines are designed to compress air up to 120 lb. per 
square inch, and to give a maximum volume of air with 
a minimum of power and floor space. The machines are 
made in three sizes, that shown having cylinders 12in. 
and Tin. by 7in., and the normal speed is 340 revolutions 
per minute. In the system of water cooling adopted a 
small ejector circulates the water by means of com- 
pressed air taken from the delivery side of the pump. 

On the adjacent stand of Geo. Richards and Company, 
Limited, Broadheath, a side planer is shown in operation, 
being driven by a 5 horse-power electric reversing motor 
supplied by the Lancashire Dynamo and Motor Company, 
Limited, Manchester. The shaft of the motor is coupled 
direct to the screw which operates the traversing saddle, 
and, by means of a novel arrangement, the speed of the 
cutting and return strokes can be altered at will. The 
combination seems to be very effective, and we were 
particularly struck by the smoothness .of running and 
absence of shock when the motor automatically reversed 
at each end of the stroke of the headstock. 

One of the greatest attractions in the Exhibition is the 
stand of the Temperley Transporter Company, 72. 
Bishopsgate-street Within, E.C. This firm shows some 
delightfully executed working model transporters. The 
model of the grab transporter, as installed at the Bourne- 


It is driven by a 20 brake horse-power | 


| certain points of novelty. 
| cylinders, 110 mm. by 130 mm.., in one casting, and is fitted 


| the throttle. 





mouth Gas and Water Company’s works at Poole, Dorset, | 
shows coal being discharged from a steamer direct | 


into a store or from railway trucks into store. The model 


also shows the transporter working with automatic | 


dumping skips in place of the grab. 








T'ive surveys are being made by the Astronomical 
Branch of the Department of Interior of Canada, four of them | 
being in conjunction with the Coast and Geodetic Survey of the 


United States, says Lngineering News. One party is engaged in 
making an astronomical survey of the 14lst meridian of west 
longitude, which is the boundary line between Canada and Alaska 
from Mount St. Elias to the Arctic Ocean. A second party is 
running the line known as the ‘‘ Award Boundary,” which was 
defined by the London award as the dividing line between Alaska 
from Mount St. Elias to the Portland Canal. The third survey 
consists of replacing the monuments that mark the forty-ninth 
parallel of north latitude, this being the southern boundary of 
British Columbia. A fourth expedition is doing similar work on 
the boundary line between Quebec and Vermont. The fifth party, 
entirely Canadian, is making a trigonometrical survey between 
Ottawa and the St. Lawrence River, in order to establish an 
accurate basis for future work. 





* No. IL. appeared September 28th. 


25 HORSE-POWER PETROL CAR. 


ALTHOUGH the motor omnibus continues to find remunera- 


| tive employment for a number of motor car engineers, the 


time is probably not far distant when there will be a slacken- 
ing in this branch of the motor industry. Makers will then 
The firm of 
Sidney Straker and Squire, Limited, which was one of the 
first English companies to enter into the motor omnibus 
trade in a serious manner, is now entering the lists of the 
builders of light cars, and is about to build a four-cylinder 
vehicle under the licence of Messrs. Cornilleau and Saint 
The accompanying illustrations show views of 





obtained by means of a foot accelerator acting on the throttle 
valve, which will give an engine speed of 1200 revolutions 
The carburetter is of special design, and is automatically 
regulated for all speeds and loads. : 

The engine lubrication is effective, a rotary pump forming 
a portion of the crank case. and gear driven direct from the 
engine, receives its supply from external sources, and there is 
arranged around the inside of the crank case a large diameter 
pipe, from which there are small pipes acting as feeders, 
delivering the oil upon the respective bearings of the engine, 
This provides a continuous flow to the big ends and crank 
bearings. The delivery pipe connection is made to a mano- 
meter on the dashboard; hence the driver can notico 
whether the oil is being circulated or otherwise. The oil 
falling or dripping from the engine parts passes through a 














FOUR-CYLINDER 


The petrol engine has four 


with low-tension magneto ignition and governor acting on 
Although all the valve gear is enclosed, the 
illustrations show that this part of the engine can easily be 


| got at, while inspecting doors, readily removable, are pro- 
| vided in the base chamber to give access to the crank and 


cam shafts. The engine gives 32 brake horse-power at 1000 
revolutions, and is controlled by a single lever working on a 
quadrant on the steering wheel, which regulates the lift of the 
induction valves from zero to three-fourths of the quadrant, 
the other quarter-of the quadrant being used to allow only 
half compression in the cylinders when starting the engine. 
The induction valves and ignition apparatus of the cylinders 
are easily exposed by unscrewing a gun-metal cap. The 
radiator is of the honeycomb pattern,{with an ‘air draught 


PETROL ENGINE 


filter of wire gauze at the base of the crank chamber 
which collects any dirt, and then finds its way by gravita- 
tion to the pump for use again. 

The ignition is effected by a Simms-Bosch low-tension 
magneto apparatus, driven by enclosed gear wheels. Current 
is conveyed from the magneto to an omnibus bar, thence by 
switches to each cylinder. The ignition can be easily and 
quickly tested and externally adjusted. By undoing one nut 
the magneto itself can be removed and as quickly replaced, 
without interfering with the engine. In order to disconnect 
the contact breaker, it is only necessary to unscrew the plug 
which covers ‘the inlet valve, while either the break or make 
can be quickly withdrawn independently of each other. 

The car has been on view at the above firm’s London 
depét, 5, Nelson-square, Blackfriars, and on Wednesday last 
commenced a test run of 4000 miles under the supervision 














CHASSIS OF 25 


induced by a fan driven by a belt from the crank shaft, An 
aluminium guard concentrates the fan draught, and thus 
secures the highest efficiency. Water is circulated by means 
of a centrifugal pump, gear driven, arranged in such a 
manner that the motion work and gear wheels are contained 
inside the crank case. The clutch is of the cone type, with 
self-contained thrust, and is leather lined. The change 
speed gear is of novel design, and provides for the teeth of 
the respective gear wheels becoming engaged previous to any 
load being thrown upon them. After the engagement is 
effected, a dog clutch secures the wheels in their respective 
positions. There are three speeds, the top by direct drive, 
the second and first by gear, and the reverse. 


| The normal speed of the engine is 700 revolutions per 
minute, regulated by the governor, but higher speeds can be | 


H.P. PETROL CAR 


of the Automobile Club. The run will occupy about three 


weeks, 





Tux decision to carry out experiments in vessels 
specially fitted for the salving of sunken submarines should meet 
with approval both in the service and outside it, says a service 
paper. The sloops Reindeer and Mariner, at Devonport, have 
just been equipped with the necessary cranes, winches, &c., and 
practical experiment will determine the lifting power of their 
plant. The greatest weight that the vessels would “ave to lift is 
said to be 160 tons, although this will increase with t Ji growing 
tonnage of submarines, The idea is, we understand, to maintain 
some of these salvage vessels in the Channel ports, so that in the 
event of another disaster to a submarine the boat may be brought 
to the surface with expedition. “ 
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| of a Great Industry,” in which he told the story of his 


Oct. 19, 1906 
OBITUARY. | 
SIR RICHARD TANGYE. | 


To a large circle of friends the death of Sir Richard | 
Tangye will be an irreparable loss. He was born on | 
November 24th, 1833, at Broad-lane, in the parish of 
Tllogan, Cornwall, and died at Coombe Bank, Kingston | 
Hill, on the 14th inst., thus just missing by a few weeks | 
the completion of his seventy-third year. 

Sir Richard himself was not an engineer, but a com- 
mercial man of infinite shrewdness and ability. To him 
is largely due the origin and growth of that considerable 
engineering business long known as Tangye Brothers, 
Soho, near Birmingham. The history of the works is | 
largely bound up with that of Sir Richard. Stated | 
briefly, Sir Richard’s career is another illustration of the 
way in which men endowed with natural power push aside | 
obstacles and climb to the top. His education was of the 
poorest. He was the son of the son of a village blacksmith. 
There was no future for him but manual labour. When | 

nine years old, however, he had, as it turned out, the good 

fortune to break his right arm so badly that it remained 
practically disabled. Manual labour became out of the 
question. He was sent to better schools at Redruth and 
then for a year to Sidcot. For a while he tried teaching, 

but abandoned it for a commercial life, and in 1852 

became a Clerk in the office of Mr. Worsdell, whose 
- father had built the first coaches for the London and 

Birmingham Railway. Then his 

brother joined him as a clerk. 

There were in all five brothers, 
and two of them, James and 

Joseph, had started in a humble 

way as millwrights in Cornwall. 

After three years’ experience of 

Birmingham Richard induced these 
two to start there, and this they 
did in a very small way. Richard 
Tangve sold tools on commission, 
and finally, seeing that Joseph 
Tangye was specially expert in 
making such things, he became 
salesman for the concern, which 
prospered fairly. Among other 
work taken was the manufacture of 
hydraulic presses, one type in par- 
ticular being employed in “squirt- 


ing” gutta-percha round safety 
blasting fuse. In 1856 Brunel 


could not launch the Great Eastern. 
He heard that Joseph Tangye had 
invented a hydraulic jack—a very 
well-known tool now—and he got 
the brothers to make several of 
exceptionally large size, with 
which the huge ship was started 
down the ways. It has been said 
that this was the turning point in 
the life of the firm. Sir Richard 
used to say that ‘* we launched the 
Great Eastern and she launched 
us.” We do not hold this opinion. 
The truth appears to be that the 
first great commercial success of 
the firm was due to the purchase 
of the patent rights of Mr. J. A. 
Weston, the inventor of the dif- 
ferential pulley block. After a 
fight over patent rights in which 
the firm succeeded, they went on 
to success after success, and the 
little Birmingham shop grew to the 
great Cornwall Works, Soho, cover- 
ing twenty acres of land and em- 
ploying 2500 hands. 

In all this development Sir 
Richard played a most important 
part—he was the commercial 
partner. He was full of energy, a 
man of tact, of observation. His 
clever and ingenious brothers could 
not possibly have had as a partner 
a man more competent to help 
them along the road to success. 
In 1881 the firm was converted 
into a limited company. Sir 
Richard remained in Birmingham, and as chairman of 
the company took an active part in its affairs until 1894, 
when, still retaining his position, but taking no active part 
in the management, he went to Kingston, where he 
remained up to the time of his death. It is not sur- 
prising that he was an advanced Liberal in politics. He, 
and indeed the firm, did much for their own workmen, 
but they did not stop there. Elected to the Birmingham 
Town Council in 1878 and again in 1881, he became 
deeply interested in the educational work then being 
carried on by that body in connection with the Free 
Library and other institutions; and in 1880 his firm 
offered the council a sum of £10,000 for the provision of 
a municipal art gallery—an offer which was duly 
accepted. In 1881 they followed up this gift with 
another £10,000 (subscquently increased to £11,000) 
towar Is the erection of a school of art for the city. The 
Art Gallery, when completed, was enriched for a number 
of years by a valuable collection of Wedgwood ware, 
lent by Mr. Tangye. In 1894 the honour of knighthood 
was conferred upon him. 

Taking a great interest in the past, he collected 
assiduously, particularly relics of Oliver Cromwell. To 
him also is mainly due the now famous James Watt col- 
lection. He did a little in literature, publishing in 1899 
“The Two Protectors, Oliver and Richard Cromwell,” 
preceded in 1897 by “Tales of a Grandfather,” dedicated | 
to three of his granddaughters, being a collection of 
anecdotes, not a few of them being “Folk Lore.” He | 
also wrote and published a little work entitled “ The Rise | 





life. Sir Richard was essentially a kindly, sympathetic, 
simple-minded man; and it is not remarkable that his 
memory should be held in high esteem by all who came 
in contact with him. 








SOME MODERN ENGLISH COLLIERIES. 


Tur American Mining Engineers, an account of whose 


| visit to Germany we have recently published, also had 


an opportunity, of which several of them availed them- 
selves, of seeing some English collieries. The collieries 
selected for inspection were Cadeby Main Colliery, in 
South Yorkshire, and Hylton, Dawdon, and Horden 
collieries, in East Durham. And a very agreeable 
feature of these excursions was the general expression of 
surprise and gratification from the visitors. They were 
at the start somewhat indifferent about the business, as 
they anticipated encountering nothing but the old prac- 
tice, with old-fashioned equipment; therefore to find the 
best modern practice in vogue, with the most recent 
appliances in use, was, indeed, quite a pleasing revelation 
to them. In fact, the arrangement, the appointment, and 
the plant at these collieries are so good and interesting 
that we were in hopes of placing before our readers details 
of many of the noteworthy points, with illustrations. 
But one company does not care for much publicity, 
another is indifferent, whilst the engineers at the other 


SIR RICHARD TANGYE 


two are preparing papers on their own collieries for one 
or other of the engineering societies. For these reasons 
our remarks on these collieries will be briefer than we 
intended. 

Cadeby Main Colliery belongs to the Denaby and 
Cadeby Main Collieries, Limited, and is situated in the 
Don Valley between Rotherham and Doncaster, near 
Conisborough Castle. The famous Barnsley seam, which 
here attains a thickness of 10ft., is worked at this colliery. 
There are two shafts, each 16ft. diameter, both used for 
winding coal; the downcast is 2289ft. deep, the upcast 
2250ft. The winding engines are coupled, have cylinders 
45in. in diameter, 7ft. stroke, and work at 80 lb. steam 
pressure. The drums are conical, 21ft. to 33ft. in diameter 
and 16ft. wide; the rope is 1}Jin. in diameter, and weighs 
7 tons 6 cwt. The cages are four-decked, carry two 
10 cwt. tubs on each deck, and are attached to the rope 
by a patented spring instead of the usual arrangement of 
chains; Ormerod’s safety hook is used. The time taken 
per wind at the time of the visit was 50 seconds, and 
changing the tubs—taking place on all decks simul- 
taneously—occupied only a few seconds. This celerity 
is achieved by a very ingenious arrangement, 
which is Mr. W. H. Chamber’s modification of the 
Tomson and of the Fowler banking arrangements. 
Four supplementary four-decked cages are provided, 
two behind and two in front of the shaft, all work- 
ing on hydraulic lifts. Above ground, those behind 
the shaft accommodate the empty tubs, which are 
placed two on eaeh deck as each deck is brought to 








the ground level, during which time the full tubs are 
being removed from the cage in front, whilst in the mean- 
time the other front and empty cage is being brought 
into position ; this ali takes place during the wind. The 
result is that when the full cage arrives at the pit top 
there is an empty cage in front and a cage full of empties 
behind, with all decks corresponding. Then by means of 
levers and rams, operated hydraulically, the empty tubs 
are pushed off each deck simultaneously, and, forcing out 
the full tubs, replace them on the main cage, whilst the 
full tubs pass on to the empty cage in front, and the 
charging and discharging operations are immediately set 
in operation. The supplementary cages are also balanced 
diagonally, so that the descent of the full tubs assists in 
raising the empty tubs into position. 

Similar arrangements are installed at the pit bottom, 
and the whole cycle of operations follows smoothly and 
with expedition. The arrangements for dealing with this 
large number of tubs, so rapidly discharged at the pit top, 
consists of many well-graded lines, various creepers, and 
numerous tipplers. The full tubs gravitate from the 
hydraulic cages to the creepers and are then raised to the 
tippler height. A boy at the points directs the full tubs 
to the proper tippler, whilst there is a man at each tippler. 
The cmpty tubs, after leaving the tipplers, return by 
means of a creeper and suitable gradient to the pit mouth. 
Each creeper is worked by a 5 horse-power electric 
motor running at 570 revolutions per minute. The 
head-gears or pit frames are built of iron and steel 
lattice, the downcast being 90ft., the upcast 103ft. high. 

The heapstead consists of a fine 
covered-in structure, 200 yards 
long by 100 yards wide, and well 
lighted by a continuous line of 
glass windows. A special feature, 
similar to that at Neumiihl Col- 
liery, in Westphalia, is introduced 
at the upcast shaft, to facilitate 
its employment in the double 
capacity of winding as well as 
ventilation shaft. The whole area, 
150ft. by 80ft., is covered in by an 
air-tight building connected with 
the fan drift,so that all the bank- 
ing operations, which are similar 
to those at the downcast, are con- 
ducted in the air that comes from 
the mine. All entrances to this 
vast chamber are protected by air- 
locks, and none of the numerous 
windows is made to open. 
The workings underground are 
on the simple long-wall system, 
and all roads are laid out to facili- 
tate quick handling and despatch 
of coal, which is brought from the 
workings to the shaft by endless 
rope haulage worked by three- 
. phase electric motors. The venti- 
lation of the mine is effected by 
a Schiele fan, 21ft. in diameter, 
driven by a double-acting single- 
cylinder steam engine, whilst a 
9ft. Waddle fan, driven by an 
electric motor, is provided as well. 
The volume of air circulated is 
about 180,000 cubic feet a minute. 
The power-house is interesting, 
for in it there are horizontal 
reciprocating engines, vertical high- 
speed reciprocating engines, and 
also Parsons’ turbo-alternators, in 
which in one case the capacity is 
250 kilowatts at 500 volts and in 
another 450 kilowatts at the same 
voltage. The generating plant 
for lighting consists of two dynamos 
of 350 ampéres and 110 volts and 
one dynamo of 150 ampéres and 
250 volts. There are two more 
three - phase alternators, each of 
90 kilowatts at 500 volts. There 
are seventeen Lancashire boilers, 
fourteen 7}ft. in diameter, with 
80 lb. working pressure; the other 
three 8$ft. in diameter, and working 
at 120]b. There is a screening 
plant for separating the coal into 
different sizes for the market, and coal washeries for 
dealing with dirty coal. There are three of these plants, 
of three different makes, Liihrig, Humboldt and Baum, 
havine respectively a daily capacity of 60, 100 and 
250 tons. The water from the washers is allowed to 
settle and is used again, whilst the deposit is cleaned 
from the tanks by bucket elevators into wagons and used 
under the boilers. The washed coal is coked in retort 
beehive ovens, of which there are 183; there are also a few 
modified beehive ovens. The railway sidings are exten- 
sive and well arranged; there are also good workshops, 
including fitting shop, smiths’ shop, joiners’ shop, saw 
mills, &c., with many good tools. The total quantity of 
coal wound in a day of fourteen hours from one shaft is 
3360 tons; 4000 hands are employed. 

One of the most instructive excursions, however, was 
that to Hylton, Dawdon and Horden collieries; on the 
way to Hylton a peep at close quarters was obtained 
of the Wearmouth Colliery, one of the oldest pits in the 
neighbourhood, and belonging to the Wearmouth Coal 
Company. It is eighty years ago since this colliery was 
started, and owing to the difficulties encountered in the 
way of quicksands and copious feeders of water, the 
shafts took nine years to sink to the Hutton seam, 1723ft. 
down. The Maudlin and Hutton seams are now being 
worked—the former, in fact, has been worked under the 
sea for a distance of about 3000ft., whilst some of the 
haulages extend 9000ft. At this colliery ventilation is 
effected by a furnace and boilers underground, and the 
winding rope travelling in the shaft is counterbalanced 
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by a heavy bunch of chains wound up and down in a pit 
from a small drum keyed on the same shaft as the wina- 
ing drum. A conspicuous object was this bunch of chain, 
hanging from its pulley. Hylton Colliery is owned by 
the same company ; it is situated on the site of the Wear 
Steel Works, on the northern bank of the river Wear, 
about two miles above Sunderland, and a short distance 
from the old feudal castle of the Hyltons. There are 
three shafts at this colliery, one drawing coal from the 
Hutton seam at a depth of 1580ft., another drawing coal 
from the Maudlin seam ata depth of 1440ft.; these are 
both 20ft. in diameter, and both downcast; the third 
shaft is 15ft. in diameter, is sunk to the Hutton seam, 
and serves as the fan shaft. The winding engines are 
high-pressure, with two cylinders 34in. in diameter and 
6ft. stroke. They are fitted with double-beat valves and 
automatic cut-off gear; the drums are parallel, and 20ft. 
in diameter. The pit head frames are of lattice steel 
work, and the winding rope travelling in the shaft is 
counterbalanced by a single tail rope passing from cage 
to cage; the mode of attachment is interesting. A draw-bar 
2hin. in diameter, and made of forged iron, runs through 
the cage from top to bottom. The cages are built in 
halves, and the draw-bar is inserted before the two 
sections are bolted together. Near the top of the draw- 
bar is a collar which supports the cage when the latter is 
suspended, but is free when the cage is on the keps. By 
this arrangement the extra strain occasioned by the 
weight of the balance-rope is never applied to the cage, 
while the keps are never required to carry more than the 





weight of the cage and its load, the balance-rope being 
always connected directly to the winding-rope by the 
draw-bar, inasmuch as the winding-rope is attached to the | 
top of the draw-bar and the balance-rope to the bottom. 
The cages are provided with two decks to carry four 
tubs each. 


upper level simultaneously. The heapstead is built 
on brick arches, the floor being of steel girders 
and concrete, laid with a gradient which allows the tubs, 
on leaving the cages, to gravitate to the tipplers; from 
the tipplers, the empty tubs run to creepers at the back 
of the shaft, and are carried by them to a level from which 
they run automatically back to the banksman. A note- 
worthy feature in this and the other new collieries visited 
is the magnitude of the foundation work, especially under 
the engines ; in this case the tall brickwork arches sup- 
porting the heapstead were quite dignitied and impressive. | 
A ventilative current of 200,000 cubic feet a minute is | 
maintained by a 25ft. Waddle fan driven by a tandem 
compound engine. There isan attractive air-compressing 
plant, including three Ingersoll-Sergeant two-stage com- 
pressors. The compressed air is used for a main-and-tail 
haulage underground. The whole of the surface and the 
shaft bottoms are lighted by electricity. 
Dawdon colliery is the property of Lord Londonderry, 
and various parts of heavy discarded pit-work strewn 
about the surface told a tale of water troubles, which, 
however, have been manfully met, although the shafts 
are not yet completed. They were started early in 1900, 
each to be 20ft. internal diameter and 1800ft. deep; sink- | 
ing was carried out through heavily watered ground by 
means of pumps capable of dealing with 7000 gallons per 
minute, but at 200ft. in one shaft and 300ft. in the other 
the water exceeded this, and it was decided to adopt the 
Poetsch freezing method, which, however, was consider- 
ably moditied by Mr. Seymour Wood to suit local con- 
ditions. In April, 1903, preparatory to freezing, 28 bore- 
holes were sunk around each shaft toa depth of over 
500ft.; the bore-holes were complete in April, 1904; the 
freezing was then commenced, and was continued until 
February this year, both shafts being sunk in the frozen 
ground in the meantime. The total length of cast iron 


The decks are far enough apart to allow | 


the banking to be done by hand at the ground and|_ 4 > : ‘ , 
| Railway Company’s Docks is engaged in the Continental 





tubbing is 456ft. in one shaft and 438ft. in the other. 
There are two sinking engines, each with cylinders 24in. 
in diameter and 4ft. stroke, with drums 8ft. in diameter 
and 6ft. wide; locked coil rope is used. Although the 
shafts are not yet complete the heapstead and other 
buildings are going up, one winding engine is finished, and 
the other is being erected. The former is a horizontal 
engine with two cylinders each 40in. in diameter and 6ft. 
stroke, fitted with Corliss valves ; has a parallel drum 20ft. 
in diameter and 10ft. wide. There are boilers with Green 
economisers, and a 60.000-gallon Archbutt-Deeley water- 
softening plant. So that although incomplete there was 
considerable activity about the place and much interest- 
ing work going on. 

Horden colliery, quite the most magnificent visited, is 
situated not very far from Hardwicke Hall, and belongs 





to the Horden Collieries, Limited, which contnols an area 
of about 19,000 acres in the neighbourhood. The Shotton 
and Horden collieries have been developed during the 
past six years to work a portion of this property, while | 
two more collieries at Hesleden and Castle Eden will be 
started in course of time to work another portion. At | 
Horden there are two downcast shafts, 20/t. diameter 
each, and an upcast shaft, 17fi. in diameter. One is 
907ft. deep, to work the Five-quarter and the Main coal 
seams; the second is 1260ft. deep, to work the Hutton 
and Low Main seams; and the third will be 1320ft. deep, 
to the Harvey seam, and will be used to work that seam, 
and for men and materials. The sinking of these shafts 
occupied nearly four years, and continuous pumping 
was necessary over a period of three years, deal- 
ing with from 3000 to 10,000 gallons of water per minute, 
through the magnesian, limestone, and yellow sands. 
The coal measures were reached at a depth of 1050ft. 
The winding engine is tandem compound, with four | 
cylinders, 2lin. and 36in. in diameter by 5ft. stroke, | 
taking steam at 160]b., and fitted with Frew balanced | 
slide-valves and automatic expansion gear. In this case | 
there are two drums on each crank shaft, 16ft. in diameter | 
and 5ft. wide. The cages are double-decked, holding four | 
tubs in each deck, and the tubs on the top deck are dis- | 
charged by hydraulic rams simultaneously with those on | 
the bottom deck, the supplementary hydraulic cages being | 
also employed. The heapstead and pit - frames are | 





modelled on German practice, and strikingly resemble, 
even to the colour of the facing bricks, similar structures 
at Preussen colliery, in Westphalia. The building covers | 
in the top of the shaft and the ground for some distance 
each side, the upper part of the pit-frames peeping up above 
the roof. The interior is very spacious, well lighted, and 
eminently suited for dealing with a large output of coal. | 
The fine picking and screening plant alongside is only 
partly finished. Ventilation will be effected by a Sirocco 
fan, driven by electricity, which was working delightfully 
on light load. It is just finished, and is intended to 
produce 350,000 cubic feet per minute at a water gauge 
of 4in. The colliery is going to be a big producer. At 
present the production averages 2500 tons of coal a day; 
but the permanent shaft sidings underground are now 
being completed, and so interfere with the productivity. 
It may be gathered from these notes that however 
decadent England may be, it certainly does not display 
itself in the practice of coal miniug in the districts 
visited by the American Mining Engineers. 








IMPROVEMENTS AT THE PORT OF HULL. 


OF late vears the necessity for low-water accommodation 
has been felt in the Port of Hull, and with the view of pro- 
viding it the North-Eastern Railway Company, which owns 
the major portion of the docks, applied to Parliament last 
year for power to construct a quay in the river Humber, at 
which there should be a minimum depth of 16ft. at low 
water ordinary spring tides. Authority was obtained for the 
provision of a quay upwards of a mile in length, and situated 
at that portion of the river frontage opposite the company’s 
Albert and William Wright Docks. A start was made in 


| February last upon the eastern section, about 2500ft. in 
| length. 


And a plan showing the first portion of the new 
river quay is given in the illustration. 
A large number of the steamers using the North-Eastern 


trades, of which the importation of ‘‘ hard’’ and ‘soft ”’ 


| fruits forms a large proportion at certain seasons of the year. 


The latter has hitherto been landed at the Albert Dock River 
Quay, the steamers coming alongside at, or slightly before, 
high water, discharging this portion of their cargo and after- 
wards proceeding into dock, or, in the case of Goole-bound 
boats, going on to that port. This quay is, however, only 


accessible at the above periods, owing to lack of water, and 


NEW RIVER QUAY AT HULL 


the desirability of berthing a vessel immediately on her 
arrival in the river has been one of the chief arguments in 
favour of the scheme. 

The new quay, which will include in its length the 
existing accommodation in an improved form, will average 
90ft. in width, and be constructed of open pile work. The 
piles are spaced 10ft. apart in each direction, Tasmanian 
Blue Gum timber being employed for the 60ft. lengths in the 
three front rows, the remainder of the piles and bracing 
being of pitch pine. At the back of the fourth row a line of 
10in. sheet piling, 26ft. deep, supports the toe of an embank- 
ment, which extends at a 1} to 1 slope from 5ft. above low- 
water at ordinary spring tides to the decking level, 4ft. 6in. 
above high water at ordinary spring tides, the maximum 
range of tide being about 22ft. 6in. A considerable amount 
of dredging will be necessary to bring the 16ft. channel up 
to the face of the quay, and it is hoped to employ the 
material so obtained as filling for the embankment, which 
will require about 150,000 eubic yards, The quay will be 
covered throughout by open-sided sheds up to within about 17ft. 
of the face, and thisspace will be occupied by 30 cwt. and three- 
ton portable electric cranes of the archway type, permitting 
of a line of rails along the front of the quay, connected at 
intervals with sidings at the rear of the sheds. Coaling | 
appliances for bunkering steamers will also be installed. The 
west end of the portion under construction will be equipped 
as a passenger station, where boat trains can draw up imme- 
diately alongside the steamers, facilities for dealing with 
immigrant traffic under the Aliens Act being also provided at 
this end. 

In addition to the increased shed area on the quay, large 
two-storey warehouses, having a stowage area of about 
14,500 square yards, are being constructed, and the crane 
power increased on the south quay of the Albert Dock, which, 
at this end, is reserved for the ‘‘ hard’’ fruit trade. The 
improvements include the substitution of a double road 
swing bridge over the Albert Dock entrance for the single 
road structure, which is at present the chief means of access 
to the quay for vehicular and pedestrian traffic. The whole 
of the above area will be amply served with running lines and 
sidings, hydraulic capstans being provided for operating 
traffic on the quay. The estimated expenditure on these 
works is about £200,000, and their completion will place the 
port of Hull in a position second to none on the Kast coast, 
possessing as it will a ‘‘time’’ as distinguished from a 
‘‘tidal’’ service for both passengers and goods. 








THE SEA ROUTE TO NORTHERN SIBERIA. | 
Ow1nc to the troubled state of European Russia of late the | 
expedition sent out by the Ministry of Ways of Communica- | 
tion during the summer of 1905 for the purpose of investigat- | 
ing the sea route to Northern Siberia has eseaped public | 
attention. Thirteen years ago an Englishman, Vaptain 


Wiggins, succeeded in navigating the Kara Sea, which jc 
eastwards of Novaia Zemlia, and in taking his steamer he 
the Yenissei. The expedition referred to had to cross the 
Kara Sea, and go up to the Yenissei as far as Yenisseisk 
which lies right inland in Southern Central Siberia within 
about 180 miles of Krassnoyarsk, which is on the Siberian 
Railway. The official report of the expedition has just been 
published. The flotilla consisted of fifteen steamers which 
sailed from Hamburg on June 23rd and 25th and reached the 
new naval harbour and port of Port Catherine on tho 
Murman coast after a voyage of nineteen days. On Ausust 
16th the first detachment of steamers sailed thence nd 
arrived off the cape at the entrance to the Yenissei on <> )- 
tember 8th, and on October 23rd the steamers reached the 
town of Yenisseisk. 

Thu, this expedition has confirmed Captain Wiggin’s 
assertion, that the northern sea route to Siberia was practic. 
able and comparatively free from danger if due care in 
navigation were observed, and, moreover, it found out that 
the depth of water at the mouth of the Yenissei is 23ft., oven 
when a strong south wind is blowing. 

The Yenissei is navigable by vessels of fair size as far as 
the Ossipof cataracts, and steamers will be able to discharge 
their cargoes at all points along the river banks; the only 
thing needed is that a system of river signals shall be 
established at certain places, and that there shall be a staff 
of trained pilots. Thus, if once the Ossipof rapids are dealt 
with and the dangerous parts of the river duly marked out on 
charts and by signals the river Yenissei might be developed 
as a means of carrying on the interchange of trade between 
European Russia and the interior of Central Siberia. 

The sea route from the Murman coast to the estuary of the 
Yenissei presents no difficulties beyond carrying out certain 
hydregraphical works, erecting a few lighthouses and 
establishing meteorological stations at one or two points, 
Although, owing to climatic conditions, the Kara Sea route 
is open only two or three months at the most during the 
year, yet communication with the Yenissei for only a few 
weeks in the year would, it is thought, assist in devel yp 
ing the immense unexploited natural riches of Northern 
Siberia. 








AUSTRALIAN NOTES. 

AFTER a number of years’ controversy regarding the most suit 
able site for the new Sydney railway station, it was decided to 
transfer the terminus from the southern to the northern side of 
Devonshire-street, where ample space could be secured by resump 
tions. A Bill to give effect to this proposal was passed on the 
11th December, 1900, and the work has been proceeded with ever 
since, the station being opened for traffic on 4th August last. 

The magnificent design that was originally proposed has not 
been carried out at the present time ; the building, so far, has oniy 
been finished to the height of one storey, s> that its main archi 
tectural features have not been developed. Already the cost of 
the building and yards, including resumptions, has cost a million 
of money. 

When the station is completed the main facade will be upwards 
of 117ft. in height from the pavement, and the clock tower 250ft. 
in height. The building as now erected provides all the accommo 


dation necessary for the public and also for the officials who have to 
deal immediately with that portion of the business of the depart- 
ment, but does not yet provide for the general staff in connection 
with the administration of the railways. 

The assembly platform is 378ft. by 70ft. There are fifteen lines 
of rails entering the station which have distinct platform accom- 
modation. The average length of the platforms is about 700ft. by 
a width of 30ft. The actual length of the lines within the platform 
docks for train service is 12,748ft. The connections are so arranged 
and interlocked that six trains can be in movement either entering 
or leaving the station at the one time. 

Special arrangements have been made for the handling of 
luggage, all luggage being transferred to the basement by electric 
lifts, which enables it to be dealt with more expeditiously, and 
with less inconvenience to the passengers. 

Rumour is current of the likelihood of a strike in the coal trade 
in the Newcastle and Maitland coal districts. During the past 
year the coal trade has been more brisk than has been known at 
any previous period. The men are agitating for an advance of 8d. 

er ton in the hewing rate and the abolition of the ‘‘ dog watch 
shift. The present hewing rate is 3s. 6d. per ton, and as the 


employers point out, the contracts now on hand have been based 


on this rate ; in fact, according to the sliding scale agreed to, the 
men ,are now receiving a higher rate than the selling price 
warrants. Several conferences have been held between the 
employers and the men, but both sides remain firm, and the 
prospects of a struggle appear imminent. 

The quantity of coal shipped at Newcastle for the year ended 
June last to foreign and inter-State ports was 3,757,004 tons, at a 
value of £1,469,386, being an increase over the previous year of 
808,835 tons and £241,349. 

Mr. T. Roberts, chief mechanical engineer to the South Aus- 
tralian Railways, has been appointed inspecting engineer in London 
to the States of the Commonwealth. The selection was made by 
the Railway Commissioners of the various States, as the inspections 


| will be principally for railway supplies. 








RoyaL COMMISSION ON CANALS AND WATERWAYS.—The 
members of the Royal Commission on Canals and Waterways 
have returned to London, having completed their visit: to Ireland. 


| During the last fortnight the Commission have held ten sittings in 


all in Dublin and Belfast, and have examined about fifty witnesses. 
They have also visited the Shannon Navigation, the Boyne, the 


Lagan Canal, and portions of the Royal and Grand canals adjoin- 


ing Dublin, and the Dublin port and docks, 
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RAILWAY MATTERS. 


[ris said that Santa Fé is about to make the experi- 
rent of employing Indians as manual labourers on its coast lines, 
me! 





Cincinnati, New Orleans, and Texas Pacific 
Railroad is arranging to spend £20,000 to run its line around the 
King’s Mountain Tunnel, Kentucky, which is the longest on the 
road—nearly 4000ft. 

Tae East Indian Railway authorities propose to substi- 
lamps for signals, in place of the castor oil lamps in 

Kerosene has given complete satisfaction, both as 
agent and in economy. 


THE 


tute kerosene 
use at present. 
an illuminating 

Tue Nernst electric lamp has been selected as the 
medium for lighting the great terminal station of the Pennsylvania 
Railroad in New York City. This building will be about 450ft. 
wide by 800ft. long, and the main waiting-room will be about 100ft. 
by 300ft., and 167ft. high. 

AccorvING to the Iron Age, the New York, New 
Haven, and Hartford Railroad has reserved the right to name the 
colour of the tools which will constitute the equipment of the 
locomotive repair sbop at Readville, Mass., the understand- 


t 
pita ing that a very light tint will be employed. 


ing be 

Surveys for the West Virginia Connecting Railroad, a 
line to run from Belinzton, W. Va., where it will connect with the 
West Virginia Central Railroad, to Rodgersville, where connection 
will be made with the proposed Uniontown and Wheeling Short 
Line, a distance of 95 miles, have been completed. 


Tue Diario Oficial of August 8th contains a copy of 
a Decree accepting the proposal of Don Napoleon Pero, represent- 
ing the Sindicato de Obras Publicao de Chile, for the construction 
of the Inca to Chulo section of the Inca to Copiapo railway at a 
“vost of 1,464,865 pesos currency and 770,000 pesos gold. 


Tue Board of Trade have recently confirmed the 
following Order made by the Light Railway Commissioners: 
Lampeter, Aberayron, and New Quay Light Railway Order, 1906, 
authorising the construction of a light railway in the county of 
(Cardigan from Lampeter to Aberayron and to New Quay. 


Wuen the new State of Oklahoma is admitted into the 
United States next May it is estimated that it will have 6000 miles 
of railroad in operation. It has 3000 miles now, and 3000 miles 
more are expected to be completed by June Ist, 1907. It is 
believed that no other State ever came into the Union with such 
extensive transportation facilities. 

LarGe fans for cooling the air by blowing it over nests 
of water pipes have been in use at the Brooklyn Bridge Station 
of the New York City Subway, and the temperature on hot days 
has been reduced, it is estimated, about 5 deg., say, from 83 Fah. 
to 78 Fah. The improved freshness of the air is as grateful to 
the passengers as is the lowering of the temperature. 


Tut Montreal Gazette says that the Canadian Pacific 
makes the announcement, never before made by a ra:lroad com- 
pany, that it will henceforth assume the responsibility for all loss 
by fire which may happen to freight carried over its lines ; 


losses except those due to invasion, insurrection, riot, &c. 


Iv locomotive engines, Germany and the United King- 
dom appear to have exchanged positions in respect of the total 
imports into Japan, the former country appearing in 1905 for 
nearly six times its import in 1904, whereas the United Kingdom 
is relegated to third place, being credited in 1905 with only one- 
fifth its import in 1904. America has also trebled its import. 

Tur amalgamation of the East Argentine and Argentine 
North-Eastern Railways has been sanctioned by the Chamber of 
Deputies. The terms provide that the Argentine North-Eastern 


Company shall construct a new line from Goya to San Diego, for | , : . 
| over this average lease period of about thirty-one years, 2 per 


which the Government guarantees 34 million dollars gold. The 
amalgamated companies’ tariffs are to be those now in force on the 
North-Eastern line. 

Tue Diario Oficial of Chile, of 13th August, contains 
a notice to the effect that Eduardo McCair, on behalf of the Braden 
Copper Company, had applied to the Minister of Industry and 
Public Works for permission to construct a railway from the town 
of Rancagua t» the copper mines in the group El Teniente, with a 
branch to the town of Machali. The main line will be 60 kiloms. 
long, and the branch line 2 kiloms. long. 


A TUNNEL 6} miles long is contemplated by the Denver, 
North-Western, and Pacific Railway on the Moffat Road, in place 
of the two-mile tunnel originally proposed. The tunnel would 
enter the mountain 24 miles beyond Tolland, Col., at an elevation 
of 9000ft., thereby saving a climb of 900ft. and a distance of 
14 miles over the proposed two-mile tunnel. A third tunnel is 
heing considered by the engineers, which would be approximately 
four miles long and at an elevation of about 9300ft. The cost of 
horing the six-mile tunnel is roughly estimated at from £800,000 
t» £1,000,000 and the time of construction about three years. 


EXTENSIVE experiments have been made on American 
and Canadian railways with cedar-wood sleepers. The Grand 
Trunk Railroad of Canada was the first to use cedar for this 
purpose to any considerable extent, and this system alone has now 
some 400 miles of permanent way laid on cedar sleepers. The 
result is said to be very satisfactory. The wood is practically 
imperishable, and requires very little treatment. It is, however, 
brittle, and derailments have shown curious results in the way of 
broken sleepers. The greater proportion of the new sleepers in 
use on the Grand Trunk system were obtained from forests within 
the Dominion. 


Tue electrification of the Nankai Railway, a line con- 
necting the large cities of Osaka and Wakayama, Japan, is in 
progress. Thecompany have an existing inter-urban steam rail- 
way 40 miles long, 9 miles 5 chains being double track and 
30-5 miles single track. As this line passes the popular resorts, 
and traffic is increasing, electric cars, ‘intended to take the place 
of the local steam trains, will be run on the double track portion, 
while express steam trains only will run on the single line. On 
the double track, both electric cars and express steam trains will 
run. The electric generating station will be at Sumiyoshi, the 
fifth station out of Osaka. 


_ Tue Canadian Pacific Railroad has, in addition to the 
o93 miles of the Duluth, South Shore, and Atlantic and the 2153 
miles of the Minneapolis, St. Paul, and Saulte ‘Ste. Marie, its two 
controlled companies in the United States, a grand total mileage of 
10,139 miles, on 8777 miles of which are based the traffic returns 
for the past year, and 924 miles of which—a good-sized railroad in 
itself- are now under construction. More than this, the company 
runs its own parlour and sleeping cars, express and telegraph ser- 
vices, and a fleet of fifty-four ocean, lake, and river steamers, of 
which eighteen on the Pacific and fifteen on the Atlantic Ocean 
are ocean-going steamships. 


A PETROL railway motor car has recently been run 
experimentally on the Migsouri, Kansas and Texas Railway. The 
car is carried on two four-wheel trucks, one of which is the motor 
or driving truck, but with only one driving axle. An eight- 
cylinder horizontal engine of 170 horse-power is used, and it is 
stated that no variable-speed gears are used, the speed being con- 
trolled entirely by the throttle. Large spur wheels on a shaft 
driven by the engine have connecting-or-coupling rods.attached to 
these wheels, and to the rear wheels of the truck. The spur 
wheel also drives a 
Power is applied or released by meatis of cone clutches, 


that is | 
to say, will assume the cost of fire insurance, which covers all fire | 


pinion on the cam, shaft of the valve gear. | 








NOTES AND MEMORANDA. 


TuE pit-mouth price of the coal raised in this country 
in 1904 averaged 7s. 2‘58d. per ton, giving a total value of 
£83,851,784 for the 232,428,272 tons raisel. According to Board 
of Trade returns, two-thirds of the average pit-mouth price of 
coal, or 4s. 10d. per ton, go in wages. 

ENGLISH shipbuilders in September last put into the 
water 38 vessels, of about 135,793 tons gross, against 33 vessels, of 
82,342 tons in August, and 36 vessels, of about 94,820 tons, in Sep- 
tember last year. For the nine months English bvilders have 
launched 289 vessels, of 741,826 tons gross, 


On Sunday night a serious accident occurred at the 
Wingate Grange Colliery, near Castle Eden, an explosion of fire- 
damp causing the deaths of 24 miners out of 193 in the pit. They 
were preparing the workings for the hewers, who were due in at 
4a.m. Monday. A number of the men were not rescued until 
Monday evening. Over 1000 men are employed at the pit. 


Durine last month Scotch shipbuilders launched 39 
vessels, of about 49,840 tons gross, which compares with 41 vessels, 
of 58,245 tons, in August, and 39 vessels, of about 49,256 tons, in 
September last year. In the nine months Scotch shipbuilders have 
launched 318 vessels, aggregating about 499,612 tons gross, as com- 
pared with 237 vessels, of about 393,282 tons, in the corresponding 
period of last year. 

NOTWITHSTANDING the still increasing demand for 
motor cars in this country it is gratifying to note that the export 
trade of British makers is growing apace. The exports in Sep- 
tember amounted to £93,361, compared with £56,717 in the 
corresponding month last year, and from January Ist to Sep- 
tember 30th the total value of the exports was £519,021, compared 
with £321,114 last year during the same period. 


Ir it is desired to obtain an aluminium casting with a 
fine surface, the best results can be secured by first facing the 
mould with a fine sand which has been thoroughly dried. Then, 
says the American Machinist, after the mould has been faced with 
the sand, it should be baked with the smoke of a gasoline torch. 
If these precautions are followed the ordinary brassfounder will 
have no difficulty in making successful aluminium castings. 


Two new compounds have been formed by M. Duboin, 
of Paris. These are the iodo-mercurates of sodiam and barium. 
He employs the dense liquid based upon iodi-mercurates of alkalis. 
This liquid is evaporated in dry air for several weeks before the 
crystals begin to form. The new sodium compound appears in 
the shape of flat crvstals, which have a density of nearly 3 at 
0 deg. Cent., and a formula 2 Nal, HgI,,4H,O. They are very 
deliquescent. 

A RANGE of 3000 yards is now obtainable by an eleva- 
tion of two degrees in the case of the 68-ton gun and of 34 degrees 
in that of 4-7in. quick-firing guns, while at 10 degrees the ranges 
are 9800 and 5900 yards respectively. As an instance of extreme 
range with a 9-2in. gun, a range of 13 miles has been reached. A 
68-ton gun can put half its shots within a plot of ground 7-2 yards 
long by 0-3 broad. and the 4-7in. gun within a plot 19 yards long 
by 1-3 broad at 3000 yards range. 

In the recent motor car race for the Tourist Trophy in 
the Isle of Man, the engines of twenty-four of the cars that com- 
pleted the course were fitted with magneto ignition, sixteen engines 
were fitted with governors, all of which save one acted on the inlet 
valves, twenty engines were provided with leather-faced cone 
clutches, and all had sliding-pinion change-speed gears. It is of 
interest to note, too, that the propeller shaft was much more 
generally adopted than the chain drive. 

As near as can be ascertained, the capital invested in 
3ritish coal mining equals about 10s. per ton of output, or, say, 
£116,000,000 ; 6d. per ton profit represents, therefore, a gross 
dividend of 5 per cent., but, al'owing for redemption of capital 


cent. of the 5 is absorbed, leaving but 3 per cent., or £3,480,000, 
as net profit, or dividend, on the capital invested in an industry 


| yielding over £52,000,000 a year in wages. 


| be exposed to high temperatures. 








| 


Tue largest use that is made of graphite is in the 
manufacture of crucibles, muffies, and other articles designed to 
For this purpose the Ceylon 
graphite possesses special advantages of ash, and in its peculiar 
physical characters. It breaks into foliated masses and thick rods 
rather than into thin flakes, and when crushed the resultant 
material is more even grained, a condition that apparently favours 
the production of the right temper in the crucible. 


EXPERIMENTS have been made at the Engineering 
Laboratory of the Technical High School at Charlottenburg in 
order to ascertain the temperature at which water of condensation 
ceased to ve discernible when steam was discharged from a nozzle 
into a large chamber. The conclusions were that ordinarily no 
water would be found in superheated steam, but when found it 
was probably formed in the steam trap, and the trap was therefore 
considered superfluous ; but if provided it should be arranged with 
a by-pass, so that it could be cut out. 


Tue fundamental value of tungsten for incandescent 
lamps lies in its enormously high point of melting, or volatilisation, 
as there is some doubt about its actually melting prior to passing 
into vapour. [In this respect it, pechaps, resembles carbon and 
the non-metallic elements, as should, indeed, be expected from its 
chemical position. Asa metal in the common sense of the word, 
tungsten is unknown. It has not yet, for instance, been reduced 
to an ingot from which anything could be hammered, or cut or 
drawn, and, perhaps, it never can be so treated. 


Tue difficulty of securing the proper degree of immer- 
sion of the paddle-wheels. notwithstanding variable load-line, in 
motor boats for cana! and river service has been successfully over- 
come by M. Fernez, administrator of the Messageries Fluviales de 
France. He arranges the engine and paddles on a platform. 
raised or lowered according to the load, by three Archimedean 
screws worked by pitch-chain from the motor in a cage or well at 
the stern of the vessel. The platform with engine and paddles can 
be dropped into place and lifted out by a crane, so that in case of 
damage to one of them the whole is not necessarily immobilised. 


THE average daily natural flow of the Thames at 
Teddington Weir during the month of July last was 386-4 million 
gallons, being 159-3 million gallons below the daily average for 
July for the twenty-three preceding years. The maximum daily 
flow was 853-1 and the minimum 214-5 million gallons. The 
average daily supply of water delivered to the Metropolis from the 
Thames during the month was 144,290,886 gallons ; from the Lea, 
41,137,000 gallons; from springs and wells. 65,578,303 gullons ; 
from ponds at Hampstead and Highgate, 3000 gallons. The daily 
total was, therefore, 251,009,189 gallons for a population estimated 
at 6,831,738, representing a daily consumption per head of 36-74 
gallons for all purposes. 


Proressor Marck, who five or six years ago made 
wireless telephonic communications over considerable distances, 
using the earth and sea as conductors, attaches greater importance 
to some recent demonstrations of the possibility cf telephoning 
through air without wire, though the distance is not so great. In 
the garden of his villa at Saint Germain a telephone instrument, 
connected up with a three-cell battery and a special induction coil, 
was mounted on a table, while the study. about 30 m. distant, with 
several walls intervening, was provided with similar apparatus ; but 
the two stations were not connected by wire. Summary communi- 
cations were distinctly heard, the souad of the voice being remark- 
ably pure though feeble, 





MISCELLANEA. 


At a recent meeting of the Strabane Board of Guardians 
a woman named Mrs. Simpson was appointed to take charge of the 
workhouse boiler and boiler-room at 1s. per day and rations. 





At Sparkbrook the Birmingham Small Arms Company 
is about to commence the manufacture of motors in addition to 
the small arms and cycle component branches established at Small 
Heath. 


Invitations for tenders to complete the Panama Canal 
have recently been issued. The contract provides that each bidder 
must be prepared to undertake the entire construction Bidding 
is not limited to Americans, Bidders must have £1,090,000 capital 
and give £600,000 bond. 


Tue General Report on Mines and Quarries for the 
year 1905 state: that 1103 separate fatal accidents occurred in and 
about mines and quarries, causing the loss of 1304 lives. Compared 
with the previous year there is a decrease of 55 in the number of 
fatal accidents, and an increase of 102 in the number of lives lost. 


THE Journal Officiel of October 2nd publishes a 
Decree authorising the Chamber of Commerce at Caen to contract 
a loan of 750 000f. to be avplied to the repayment of a Govern- 
ment subsidy of 1,419,333f. granted with a view to the recon- 
struction of the canal bridges at Caen, and the deepening of the 
port of Ouistreham. 


Great interest is taken at the War-office over the 
adoption by the United States Army of an electrical fireless 
cooker. It has four compartments and weighs when empty 120 |b. 
It will hold 20 gallons of food, enough to supply a meal to a 
company of infantry or a troop of cavalry. On outpost duty the 
troops have found the cookers invaluable. 


AccorpinG to the Indian Motor News, the Tsar has 
ordered a motor car on a very large scale from a Buda Pesth firm. 
It is armoured like a war vessel—presumably for protection against 
bombs—and the speed developed is something like 60 miles an 
hour. The car contains three rooms—-a saloon, dressing-room, and 
cloak-room, and the cost is estimated at £5000. 


ATTEMPTs are being made to develop the coal deposits 
in Northern Butte County, 8.D., detinitely to learn as to their 
commercial value, the most extensive work in that line at pre- 
sent being in Cave Hills, in Northern Butte. The tunnel is being 
run into the hills. following a 6ft. vein of lignite, which has already 
been extended 70ft , the intention being to drive the tunnel under 
the sand rock which comprises the rim rock of the hill. 


Tue Birmingham Small Arms Company is making * 
new departure with regard to the direction of legal matters arisin® 
in the course of business. A special legal departraent has been 
established for the purpose of dealing with all questions of this 
kind ; directing and supplying information to the various profes- 
sional advisers of the company, and relieving departmental heads 
of matters in which legal difficulties are likely to arise. 


THE Institution of Mining and Metallurgy announces 
the following awards for recent work :—Professor H. Bauerman, 
the Institution’s gold medal; Mr. C. Butters, the Consolidated 
Goldfields of South Africa, Limited, gold medal; Mr. E. S. 
Marks and Mr. S. N. Marks, conjointly, the Consolidated Gold- 
fields of South Africa, Limited, premium. Students’ prizes have 
been awarded to Mr. J. S. Geikie and Mr. L. G. Hill. 


In advocating the painting of machine tools with a 
light colour, the /ron Age says it is a well recognised fact that the 
lighter and neater a shop the better dressed and neater are the 
workmen. Quality of dress counts but little under manufacturing 
conditions but a man who does neat, good work is apt to be a man 
of neat personal habits, and, reversing the viewpoint, conditions 
which tend to make a man personally neater may be reflected in 
his work. 


THE Ontario Power Company has commenced the in- 
stallation of three additional generators and turbines in its power 
plant on the Canadian side at Niagara Falls. These generators 
have a capacity of 12,000 horse-power each, and when they are in 
position and connected the company will have in use 66,00 horse- 
power of its proposed development of 200,000 horse-power. Three 
generators of 10,000 horse-power each have been in operation for 
some time. 


Tue Hull Town Council at their last meeting decided on 
the erection of a public abattoir. It is intended to proceed as soon 
as possible with buildings to accommodate about one-third of the 
business now carried on in the town, and gradually to extend the 
buildings as required. The establishment will include meat 
market and chill rooms, and the cold storage of general goods will 
probably be provided for. The preliminary plans are in the hands 
of the city engineer. 


OFFICIAL information has been received at the Emi- 
grants’ Information Office to the effect that, although a demand 
for labour in the building trades exists at San Francisco, the present 
conditions of prices in that city make labour in the United King- 
dom more remunerative. Those intending to go out must be pre- 
pared for an expensive journey and most expensive living. Intend- 
ing emigrants of whatever trade should communicate first with the 
Emigrants’ Information Office. 


THe Spanish naval authorities, actively supported 
by King Alfonso, are proceeding vigorously with the rebuild- 
ing of Spain’s navy. A considerable part of the construc- 
tion programme, involving an expenditure of £15,840,000, is 
already under way. There are to be eight battleships of 
14,000 tons and nine cruisers. Of the cruisers four are already in 
being—the Emperador Carlos V., Cardinal Cisneros, Cataluna, 
and Princessa de Asturias, and other vessels are well advanced. 


A Dutc# Government Committee has been examining 
works at Vriezeveen, where the Ziegler process of making coke 
from peat has been introduced. The yield of coke from Duteh 
fen-peat, containing 16-4 per cent. of moisture, heated four hours 
in an iron retort, was 35-1 per cent. The coke contained 11-2 per 
cent. of volatile constituents. The coke produced from the peat 
was very hard and dense, and contained only 0-16 per cent. of 
sulphur ; and it is quite capable of taking the place of stone-coal 
coke or of anthracite, and is, besides, a more manageable fuel 
than either of these. 


A MOVEMENT is on foot for the federation of the towns 
of Stoke-on-Trent, Fenton, and Longton, in Staffordshire, into one 
borough. A joint committee of Stoke-on-Trent and Longton 
Councils have unanimously drawn up a report in favour of the 
federation of the three towns, with a recommendation that the 
Councils should apply for a Provisional Order. It is contended 
that the scheme would be economical, and that a large saving 
might be effected by one governing body. If federation is brought 
about, the new borough will be the largest in Staffordshire, having 
a population of 103,000. 


Tue New Zealand International Exhibition promises 
to be one of the largest and most suecessful ever held in any of 
our Colonies. The Exhibition buildings have been erected in 
Hagley Park, a large public recreation ground consisting of several 
hundred acres adjoining the city of Christchurch, Canteroury. 
The Imperial Government, the Governments of the Dominion of 
Carada, the States of the Australian Commonwealth are sending a 
large number of carefully selected exhibits. The art exhibits 
which are being sent ont from this country inciude paintings and 
sculpture from some of the most eminent artists, 
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NEW SWING BRIDGE AT VELSEN—ELECTRICAL 


( For description see page 390) 
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roREIGN AGENTS FOR SALE OF THE ENGINEER. | 


_F, A. BrockHavs, Seilergasse 4, Vienna. 


TO CORRESPONDENTS. 


IA. 
= : _Keuty AND WALSH, LimirED, Shanghai and Hong Kong. gg Mn nh std ro ond of wd frye pe Sum 
_Boyveau & CHEVILLET, Rue de la Banque, Paris. Sor insertion in this column, must in all cases be compares by a large 


FRANCE. envelope legibly directed by the writer to himself, and , in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 
| 447 All letters intended for insertion in Tux Enoiuurr, or containing 
questions, should be accompanied by the name and address of the writer, 
| not necessarily for lication, but as a proof of good faith. No notice 
whatever can be nm of anonymous communications. 
42” We cannot undertake to return drawings or manuscripts ; we must, 
fore, request to keep copies. 


CuapeLot & Cre., Rue Dauphine, 80, Paris. 
GERMANY. _ASHER AND Co., 5, Unter den Linden, Berlin. 
A. Brockuaus, Leipzic; A. ‘TwWRITMEvER, Leipzic. 

A By J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
_—LogSCHER AND Co., 307, Corso, Rome; Bocca — Turin. 

_KeLLY AND WALSH, LimirEeD, Yokohama, 

z. P. MaRUYA AND Co., Tokyo and Yokohama. 

RUSSIA.- ©. Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InreRNatTIONAL News Co., 88 and 
85, Duane-street New York; Susscription News Co., Chicago. 


INDI 
ITALY. 
JAPAN.- 





§, AFRICA. _wat. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Guyiwe, REPLIES. 
CentrRaAL News Aoency, Limirep, Joh burg, ip aims 
Durban, &c., and at all their Bookstalls. J. B. (Budapest)—(1) Try Taylor and Challen, Limited, Derwent 





Foundry, Birmingham, an enry Lea and Son, 
Rirmingham. (2) ‘‘ The Working of Sheet Metal,” 
The Technical Publishing Company, Limited, D 


R. A. THOMPSON AND Co., 28, Risbeck-street. Capeto:. 
J. ©. Juta anp Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown. 


38, Bennett’s-bill, 
by R. B. Hodgson, 





\ x Y 8S. E. C.—Your design for a rotary engine is of great antiquity. It has 

AUSTRALIA.—GoRDON anp Gotcn, Melbourne, Sydney, and Queen-street, | heen tried in many forms many ti. es, onl cana with The same 
Brisbane, &c. | result. It is extremely inefficient both mechanically and thermo- 

R. A. THompson AND OCo., 180, Castlereagh-street, Sydney, dynamically. The friction of an inclined shutter or flap against the 

| rim of a wheel is very considerable ; the impact of the pistons or pro- 


Melbourne, Adelaide, and Brisbane. 


.: see : - : - 
; ; against the flap i i’ vuctive : le: ¥ 
Tonner AND Henpesson, Hunt-street, Sydney. | jections against the flap is des'ructive; the clearance behind the 
| 
| 


piston at the moment the flap falls is extremely wasteful There are 
various other objections, into which we cannot go in this place. If 
you are interested in rotary engines see Renee's ‘Kinematics of 
Machinery.” 

| J. F.—We have never heard of a locomotive being fired with alcohol, the 
cost, as a rule, being quite prohibitive. Any petroleum burner not 
using steam for injection purposes could be modified to act quite well 
with alcohol. Mr. Bickford, of Camborne, Cornwall, could no doubt 
make suitable burners for your purpose, or any of the regular petroleum 
burners might be used with air in place of steam injection. See our issue 
of May 4th last. Pessibly a modified Rusden and Eele’s (Wallsend Slip- 
way and Engi: eering Company, Limited, Wallsend), or an Orde’s (Sir 
W. G. Armstrong, Whitworth and Co. Newcastle), or a Holden's (Taire 
and Carlton, Queen Victoria-street) might do, or if the boilers are 
small, a Clarkson burner, made by Clarkson and Co., of Chelmsford, 
would probably work well. 


NEW ZEALAND.—GorDON AND Gorcn, Cuba-street Bxtension, Wellington | 

and Bedjord-road, Christchurch. | 
Upton AND Co.¢ Auckland; Cratia, J. W., Napier. 

CANADA.—MonTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON—WWavYartTNA AND Co., Colombo. 

JAMAICA—SoLLESs AND CockiNa, Kingston. 

STRAITS SETTLEMENTS.—KELty anp Watsu, Liirep, Singapore. 


Subscriptions received at all the Post-offices on the Continent. | 





———. 








SUBSCRIPTIONS. 
INQUIRIES. 
Tue Exoivgeee can be had, by order, from any newsagent in town or pcs 
country, at the various railway stations; or it can, if ba gg ses - } a Ae 
supplied direct from the office on the’ following terms (paid in | OIL FUEL FURNACES. 


Srr,—Can any+f your reades oblige me with the names of half a dozen 
| firms who make oil furnaces for smelting and refining tin ore? ea 
October loth. 


advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9. Od. 
Corn Reapine Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tae EnGIngeR weekly and post free. Subscriptions sent 
by Post-office Order must be made sacahie to Tus Enoinezr, and 
weompanied by letter of advice to the Publisher. 


Turn Paper Coptgs. Tuick Parss Coprms. 
7 a 





INDESTRUCTIBLE IGNITION TUBES. 

Sir,— Could you or any of your readers furnish us with the address 
where we can obtain Wellington's patent indestructible ignition tubes 
fur g+s engines ? E. ann 8. 

October 15th. 


THE ENGINEER. 














Half-yearly .. 188. Od. ed “2 £1 Os. 8d. 
Yearly . = £1 16s. Od. P - £2 Os. 6d. 
e a to cover extra postage.) | 
AOVERTISEMENTS. OCTOBER 19, 1908 





© The charge for advertisements of four lines and under ts three 


lings, f two lines afterwards 
ae ee L ares The Trades Disputes Bill. 


Brerore the commencement of the autumn 
| session, in the course of which the Trades Disputes 
Bill is likely to occupy the attention of both 
| Houses of Parliament, we may be permitted to 
| refer briefly to what has passed in relation to this 
measure during the recess. The Labour Party 
look forward, with a confidence which appear- 
ances would seem to justify, to ultimate success ; 
| employers, on the other hand, fully conscious of 
and smarting under their treatment by the Govern- 
ment, which has wholly ignored the findings of a 
| Royal Commission, are inclined to despair, and 
| await the progress of events with misgivings. But 
| even at the eleventh hour there are certain aspects of 
| the case which may be touched upon, not in the 
hope of pricking the conscience of the House of 
Commons—whose members appear to be willing to 
jettison everything in order to retain the good will 
of the Labour Party—but to remind the members 
of the Upper Chamber that there are principles at 
stake which they dare not violate. 

A notable and weighty contribution to the discus- 
sion of the measure has been furnished by Professor 
Dicey in an article entitled, ‘A Protest against 
Privilege,” which appears in the current number of 
the National Review. The protest which he raises 
|is not that of a mere politician; it is that of a 

lawyer—a lawyer well qualified to deal with any 
| subject which involves a radical change in our 
|unwritten code of constitutional law, and we 
/commend its perusal to all who have hitherto 
failed to understand the case for the anti-trade 
'unionists. We do not say “employers,” for in our 
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Trades Disputes Bill endeavours to establish im- 
muvity for the unions may be obscure, the results 
of that immunity are all too plain. A trade union 
is to be freed by Clause 4 from all liability to pay 
damages to any person, man, woman, or child, for 
any wrong done to the sufferer either by the union 
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itself or its agents. As Professor Dicey points out, 
this is an immunity claimed by persons who are 
daily, almost hourly, enjoying advantages conferred 
upon them by our existing law of principal and 
agent. The driver of a train is guilty of negli- 
gence ; the railway company is held responsible. 
The editor of a paper publishes a libel; the 
wealthy proprietors of the paper can be made 
to answer in damages. But the Bill does 
more than relieve trades unions from liability in 
certain cases; it renders certain acts legal if done 
in contemplation or furtherance of a trade dispute. 
The immunity—to quote Professor Dicey, nec more 
—given under this clause is extraordinarily vague, 
and therefore menacing. It is open to two obser- 
vations :—(1) Under it X. may escape from any civil 
liability for inducing N. to break one of those very 
contracts of employment, the breach of which is 
made a punishable offence under the Conspiracy and 
Protection of Property Act, 1875, and is made so 
punishable because the breach involves a danger or 
risk of injury to the public. (2) The latter part of 
the clause is so vague that it certainly may give 
immunity from an action for wrongs even more 
serious than inducing the breach of contract. 

While the views and apprehensions of this 
learned writer with regard to the dangers which 
may accrue from the passage of the Trades Disputes 
Bul are of the greatest value, he also deals most 
effectively with the arguments which have been 
advanced in favour of privilege. It is said—and 
the supporters of the measure would seem to attach 
the greatest importance to the statement—that 
“unions of employers will be included in the Bill.” 
Time and again we have pointed out that employers 
have not agitated for this measure, no voice of 
theirs has been raised in its support; they can look 
after themselves under the existing law. But Pro- 
fessor Dicey shows that this is really no argument 
at all. In the first place, if a workman or any one 
else is oppressed by an employers’ union, and that 
union has immunity under the Act, he may not sue 
the union; but he may sue any of the employers 
individually ; and inasmuch as large employers are 
usually men of substance, the alternative remedy is 
sufficiently good. But this is not the case with a 
workmen’s union, whose members, earning, perhaps, 
a wage of £2 a week, cannot be mulcted in the 
necessary damages. Again, Professor Dicey pro- 
tests against privilege, even though that privilege 
is given to employers and workmen alike. We 
may add that “two wrongs do not make a right” 
—an old saying, but one- which has more than its 
age to recommend it. 

Amongst the many cries which have been raised 
by the unions in favour of an amendment of the law 
none has been more frequently heard than the 
following—“ The unions have been held immune 
for more than a century, and no harm has been 
dcne to the community.” It is also suggested that 
in 1871 it was not the intention of Parliament that 
the unions should be sued and made liable in their 
collective funds for the wrongful acts of their 
officers and agents. In answer to this, we say— 
with Professor Dicey—that there is no proof what- 
ever that the supposed community of trade unions 
did, in fact, for a quarter of a century work no 
injustice. Wrongs for which men think they have 
no remedy do not come before the Law Courts; and 
the fact that in the numerous trade union cases 
which have recently come before the Courts, heavy 
damages have been awarded against the unions is 
cogent evidence that, all uncomplaining, countless 
people have suffered injury in recent years for which 
the law has given no redress. 

It was not to be expected that Professor Dicey’s 
views should remain unchallenged. Writing an 
“answer ”’ to it in the Tribune of October 2nd, Mr. 
Clement Edwards, M.P., says: “ In this article the 
existing law is mis-stated, and in many vital parti- 
culars the provisions of the Bill are distorted, and 
crimes are attributed by suggestion to the unions 
without even the attempt at supplying a particle 
of evidence.” Without following this writer— 
the tenour and courtesy of whose remarks may 
be adequately gauged from the above passage—we 
have only to say that if Professor Dicey has not 
supplied “a particle of evidence ’—which is untrue 
—there have been happenings since the August 
session which serve to show that if the unions do 
not openly suggest, they connive at and profit 
by methods of violence. Instance the recent 
behaviour of the Welsh miners, to which, as a 
matter of fact, the Professor refers. No voice was 
raised at the Trades Union Congress in protest 
against their acts of violence. True, Mr. Keir 
Hardy denied that unionists have a desire to use 
coercion. But he did not go on to say they would 
refuse to profit by it. If violence and intimidation 
have disgraced the Welsh miners under existing 
law, what will be the position of non-unionists 
under that which 1s to prevail? Oxe trembles to 
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think of it. Deliberately the Legislature is about 
to pass an Act which legalises wrong-doing. Who 
can foretell the results? Some Acts of Parliament 
which make for reform soon become dead letters ; 
others, while they promote, in a measure, the reforms 
at which they are aimed, are fraught with conse- 
quences which no man can clearly foresee. In the 
present instance we can see clearly enough to 
predict that the measure under consideration will 
be followed by disaster, One consequence which 
may follow is thus hinted at by Professor Dicey :— 
“ The immunity conferred by the Trades Disputes 
Bill on unions or federations of employers will 
seemingly lead toa singular result. Ifa millionaire 
carries on his own business he will be liable for 
all wrongs committed by his agents in the course 
of their employment. But shovld a body of em- 
ployers, each of them millionaires, enter into a 
union or federation, this union or federation will 
not be liable for torts committed by its agents.” 
In conclusion, we would earnestly commend the 
perusal of Professor Dicey’s article to those who 
have still a chance of preventing a gigantic piece of 
legislative iniquity. 


Some Inexplicable Accidents. 


A coop deal has recently been published in our 
columus about unexplained railway accidents, and 
so much prominence has been given to the subject 
that it might almost be supposed that mysterious 
breakdowns and failures and catastrophes of all 
kinds are confined to the railways of a country. 
This, however, is, of course, far from the truth. 
Accidents take place continually, for the occurrence 
of which no certain cause can be assigned. It is 
no answer to say that they must have a cause. Of 
course they have; but the cause cannot be discovered. 
Nor does it help us much to be told that if the 
explanation was sought for properly it would be 
found. If the extremely intelligent, confident 
people who talk in this way would undertake the 
discovery work which others have failed to per- 
form, possibly we might all be happier. As matters 
stand, however, so-called accidents occur, often 
with very serious and even dreadful results. If we 


only knew the why and the wherefore, we might be 
able to avoid them in future; but they remain 
unexplained. 

Mr. Michael Longridge, chief engineer to the 
British Engine, Boiler, and Electrical Insurance 
Company, Limited, possesses the all too rare gift of 


investing dry subjects with interest. In this way 
he always manages to make his annual report plea- 
sant reading. That for 1905 lies before us. It is 
no exception to the rule. The nature of the con- 
tents of such reports is too well known to require 
setting forth in detail in our pages. We pro- 
pose, however, to give some particulars of acci- 
dents which he records, the explanation of which 
has yet to be found. At all events, it has 
so far escaped Mr. Longridge. In one case, 
the air pump rod of a pair of large tandem com- 
pound engines without any warning broke off 
The fact is the more interesting for that the rod was 
of wrought iron, not steel. It was 8ft. 10in. long, 
and sheathed with brass to within about 14in. of the 
lower end. The outside diameter of the sheathing 
was 3}in. Below the sheathing the diameter 
increased for a length of Tin. to 3,‘;in., and below 
this was the cone—Tin. long, increasing from 34in. 
to din. diameter—on which the bucket was held by 
a washer plate and cotter 3%in. deep by jin. 
thick, passing through the 3,/,in. diameter rod. 
The rod broke neither at the change of sectional 
area at the end of the sheathing nor through the 
cotter hole, but between the top of the cotter hole 
and the lower end of the sheathing, about lin. from 
each, where the diameter was 3,',in. The break 
was a new one, and the cause of it could not be 
ascertained. Here there was no sudden contrac- 
tion of area. The revolutions were only 43 per 
minute. There was no shock. The rod _ broke 
where the sectional area was about the largest. 
Mr. Longridge suggests that a microscopical 
examination “might have suggested a solution.” 
But even then we should have to decide why 
the texture of a bar under repeated tensile 
strains quite moderate in amount should have 
broken suddenly in about the thickest place. 
It is one of the acknowledged virtues of 
wrought iron that it almost always cracks before it 
breaks; in this case it snapped like steel. In 
another case a high-pressure cylinder split. The 
éngine, of 800 horse-power, was no less than twenty 
years old, so that the metal must long since have 
taken its final ‘temperature set.” team was 
admitted to the high-pressure cylinder by a slide 
valve at each end, working in a large and heavy 
valve chest placed on top of the cylinder and cast 
with it. The breakdownoccurred about 6.20a.m. The 
high-pressure cylinder cracked longitudinally from 
end to end in two places, and a strip about 18in. 





wide, with a piece of the flange attached to each 
end, was blown out of the side. The piston was 
broken in pieces, and the cylinder covers blown off, 
but little other damage was done. The facts were 
all very carefully investigated, but no rational 
hypothesis could be framed, and the accident re- 
mains unexplained. Mr. Longridge deals with 
every possible suggestion, and gives the puzzle up. 

The last unexplained accident to which we shall 
refer is perhaps the most puzzling—at least in one 
sense—of all. It is fairly well understood that if a 
long rent occurs in the cylindrical shell of a boiler, 
the boiler will explode, although a flue will not. 
Mr. Longridge gives particulars of an exception. 
Here are the facts. The boiler was used much like 
a Rastrick boiler, from which it differed by having 
no internal flues. It was set vertically, and had 
hemispherical ends. It was three years old, 3d5ft. 
high by 5ft. diameter, made of ,’;in. unbranded iron 
plates with punched holes and hand-riveted seams; 
working pressure 60 lb. per square inch. The 
boiler was heated by the gases from two forge 
furnaces. Attention was drawn to it by a rush of 
steam and water into the furnaces. The boiler was 
at once shut off, and the safety valves eased to let 
down the pressure, which was about 40 lb. per 
square inch. When the boiler was cool enough for 
inspection it was found to be ripped for a length of 
12ft. through the line of rivets of the third cireum- 
ferential seam from the bottom, the rip being open 
sin. ‘“ That it did not explode,” says Mr. Long- 
ridge, ‘‘is most extraordinary.”” The total length of a 
circumferential seam would be about 16ft., conse- 
quently the upper part was separated from the 
lower by about three-fourths of the seam length. 
No doubt salvation was found in the fact that the open- 
ing took place under water level. Next to nothing 
is really known of the mechanics of a boiler explo- 
sion, and it is, therefore, impossible to speak with any 
decision on the point. The circumstances go to 
show, however, that even extensive seam rips may 
not cause an explosion. The facts certainly tend 
to strengthen the belief that it is quite a mistake 
to assume, as too many persons do, that a boiler 
explosion is quite a simple physical fact, presenting 
puzzles only to the ignorant or superficial. When 
we know how steam is really made and what it is— 
matters about which no real information exists— 
such a problem as this given by Mr. Longridge will 
be cleared up—not before. 

The report deals with much of great interest to 
all power users, quite apart from such events as 
those we have noticed. It is curious to note how 
the failures and mishaps of the older machines 
repeat themselves in modern electrical plant. We 
are led to believe, as we read, that much very 
imperfect work finds way into the market. The 
pursuit of cheapness often ends in catching a 
failure. Another reason for breakdowns is the 
desire of makers to get very high results—in other 
words, great economical efficiency. We reproduce 
a case which may serve as a warning to buyers. 
Three-phase alternating-current 30 horse-power 
motor, working at 220 volts and 965 revolutions per 
minute. The rotor was of the squirrel cage type, 
15in. diameter, 10}in. long, carried on a 1#in. shaft 
running in bearings with guno-metal bushes Sin. 
long, and 16in. from centre to centre. The air gap 
was ,\,in. when the machine was new, but in less 
than six months both bearings had worn down 
sufficiently to bring the rotor into contact with the 
stator poles. The heat developed by the rubbing 
friction melted the solder in the junctions of the 
short-circuiting rings and bars. Mr. Longridge 
attributes the failure to neglect of those in charge. 
But who can doubt that the air gap was made too 
small in the earnest pursuit of high efficiency? We 
conclude with a statement of fact which goes to 
show that thorough excellence in a given appliance 
may lead directly to disaster. A big dyramo 
“burst suddenly into flames,” This was the result 
of over-heated bearings, and the bearings got hot 
because they were neglected. ‘he case is typical 
of many others. The ring lubrication so generally 
applied to the shafts of dynamos and motors 
requires so little attention that it frequently receives 
none, and either the oil well is emptied by waste 
from inefficient oil throwers and shields or by 
leakage from drain cocks, or else the oil becomes so 
thick that the rings cease to supply the journal. 


The District Railway. 


For some weeks past an acrimonious correspond- 
ence has appeared in the columns of the daily Press 
censuring the managers of the District Railway 
Company for increasing its fares. These fares were 
considered high. They were reduced. Then they 
were too low. They have been raised again, and 
now they are called exorbitant. The history of 
the whole transaction may be told in few words. 
The value of the District Railway was, from the 
first moment when it ran only from the Mansion 





House to Paddington, problematical.  Varioy 
causes operated to make the line unpopular, The 
success of the Central London Railway established 
a precedent, and it was decided that the line should 
be electrified, and this was done on American 
systems. Much good advice was wasted. [t wag 
assumed that the new method of transport would 
be so superior, both as regards popularity and the 
cost of working, that a substantial reduction in 
fares would be admissible. The reduction was 
made, a loss has been the result, and now the fares 
have had, as we have said, to be raised again. 


A long letter has been published by Sir George 
Gibb, the chairman of the District Company, is 
which he supplies a multitude of figures. (yin 
them their proper value, Sir George has no difficulty 
in proving his case; that is to say, he shows 
that, all things considered and averages struck 
the present fares compare quite favourably with 
those of other metropolitan lines. He is not, he 
very pertinently says, compelled by any ethical or 
moral consideration to carry passengers for nothing: 
consequently, he has raised, or more strictly 
speaking, adjusted the fares to the ruling working 
conditions. Questions regarding railway fares it ig 
not the provinceof THE ENGINEER to discuss; but Sir 
George Gibb has entirely missed a point which 1s of 
very great interest indeed to railway engineers, and js 
far more important than acomparison of the District 
fares with those of any other line. Whether money ig 
made or lost on a given scale of fares depends in 
the first place on the cost of running the trains, 
The cost is, let us say, 6s. 6d. a mile, and the 
receipts are only 6s. per mile ; if, now, the manage- 
ment can get from the travelling public 7s. per 
mile, then a profit of 6d. a mile can be had; but, 
on the other hand, if the cost of working the traffic 
can be brought down to ds. 6d. per mile, then also 
a profit of 6d. a mile can be had, and the popularity 
of the line will not be endangered. We are sorry 
to gather from Sir George Gibb’s letter that no 
reduction in the cost of working is_ possible. 
Indeed, he admits that so far from the reduction in 
the cost of working which was promised when the 
line was electrified taking place, it has been 
augmented by £20,000 per year. The Statist, a 
financial paper, is equally silent on this point. It 
is quietly taken for granted,it would seem, that the 
cost per train-mile is now as low as it can possibly 
be; as to what that cost is nothing whatever is 
said, nor is it possible to obtain any figures from 
the Railway Returns of the Board of Trade. The 
only data we possess on the subject refers to the time 
when the line was worked by steam; but even 
these figures may prove useful. The total working 
expenses per train-mile in 1903 were 3s. 44d. In 
the first half of 1904 the total earnings per train- 
mile were 5s. 6d. The passenger receipts in the 
same period were 5s. 24d. per train-mile. These 
figures refer to the traftic departments only. If 
the expenses had remained unaltered—and we see 
no reason why they should not—the difference 
between 3s. 44d. and 5s. 6d., or 2s. 13d. per train- 
mile, must have been absorbed in permanent way 
and other expenses, for little or no dividend appears 
to have been paid. We gather from this that in the 
steam days the working expenses per train were 
considerably higher than it was anticipated that 
they would be when electricity was introduced. It 
seems that this anticipation bas not been justified. 
Engineers, at all events, will want to know why? 
If it can be proved that electricity costs more 
than steam, then the future electrification will 
be seriously affected. It becomes in all ways 
desirable that the facts should be made public, 
and the saddle put on the right horse. It 
will, however, be very difficult to persuade even 
electricians that the last word has been said on this 
point. Whether improvements are or are not possible 
in the generation of electricity which will reduce this 
cost it is impossible to say with any approach 
to exactitude, so much depends on the management, 
the price paid for coal, water, labour, maintenance, 
and so on. But there can be no doubt whatever 
that the rolling stock is not that which it ought to 
be, and what it would have been if English opinion 
had not been overruled. We have recently criticised 
this stock and the permanent way from one point of 
view. We criticise it now from another. It was 
of all things desirable that the dead weight per 
passenger should be as small as possible, and that 
the maximum amount of seating accommodation 
should be provided. In each it is admitted now 
that a mistake has been made. The maximum 
amount of seating accommodation has not been 
provided, and to get over the trouble “strap- 
hangiog ” has been introduced on the American tram 
car system to an extent quite unknown hitherto in 
thiscountry. The whole system of doors is radically 
defective. The rolling stock of the Metropolitan 
Railway, which runs over a portion of the District 
line, while not perfect, is, at all events, very much 
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gir George Gibb and his engineers may 
wv, and probably do know, a great deal more 
me has been published ; but the floating knowledge 
~ the generation of electricity and the working 
omeiiwoye goes quite far enough to encourage the 
: bt that the District Railway is worked in the 
Oe economia! way possible. The rolling stock 
= perforce be replaced at no distant date. It has 
ay not been built with a view to a hoary and 
rth py old age. When new stock is ordered con- 
deration should be given to the true necessities of 
traffic on the line. — Errors of judgment have 
victimised the District Railway from the first 
moment of its existence. We believe that the 
man in the street using the line would be content 
to pay an adequate fare if he was only certain 
that the management was at once desirous to carry 
him as cheaply as possible, and competent to do it. 
If, after all, it turns out that the capital of the 
company has not been spent to the best advantage, 
then the shareholders will suffer just as they would 
in any other concern. It is quite possible, nay, for 
the moment, certain, that the company may not be 
able to obtain more capital; but we have no 
doubt that further expenditure will in the near 
future be required for among other things, the 
urchase of new stock or the alteration of old. 
The Great Eastern Railway suffered lamentably 
from the overcrowding of its suburban trains. Mr. 
Holden made apparently small alterations in his 
coach bodies, and increased the accommodation by 
20 per cent., bringing up the receipts per train mile 
hy almost the same amount without extra expendi- 
ture. The rolling stock of the District Railway is 
costly to work in every conceivable way. It does 
not please passengers or encourage traffic. Sir 
George Gibb has not succeeded in proving that he 
is simply unfortunate. When we know that the 
most has been made of the line even as it is, we 
shall begin to sympathise with him ; not before. 


petter. 


A Fool’s Paradise. 


To the student of municipal finance the accounts 
of such a body as our London County Council may 
be as clear as crystal. But to the average man, 
and, above all, to the engineer who is taught by his 
training to keep his issues clear from entangle- 
ment, they present a maze from which no egress 
is found On Tuesday tast the County Council 
discussed the tramway and street-widening accounts. 
The reports which the members had to discuss 
lie before us. They are five in number, en- 
titled as follows:—The Adjourned Report of the 
Highways Committee (No. 1); the Adjourned 
Report of the Improvements Committee (No. 1) ; 
the Adjourned Report of the Highways Committee 
(No.2); the Adjourned Report of the Highways 
Committee (No. 3); and the Adjourned Report of 
the Improvements Committee (No. 3). All these 
reports, in part or whole—the mere list of them 
confuses the mind—bear directly upon what would 
be to any but a municipal body a single subject. 
The first of them gives a list of no less than 
twenty-one tramway undertakings into which 
the Council proposes to plunge at a cost of 
no less than three-quarters of a million pounds ; 
the second deals, besides other things, with 
seven street widenings that have to be made to 
accommodate some of the tramways mentioned in 
the first report. These widenings it is estimated 
will cost over two hundred thousand pounds. The 
third asks for £7000 to make trial trenches for 
certain tramways, on which £4000 have already 
been spent, making a total of £11,000. The fourth 
gives us the receipts and expenses of working the 
County Council Tramways. It is involved by a 
division into north and south systems, general 
expenses, and street improvements connected with 
tramways. From this report, too, we learn that the 
net surplus balance on the whole of the tramways is 
about thirty-one thousand pounds, which is “ being 
carried forward in the accounts for the current 
year.” The final report takes us back again to con- 
templated improvements and extension of the 
tramway systems 

We have given this summary of the reports 
to afford the reader who has no acquaintance 
with County Council methods an idea of the 
manner in which the accounts are presented to the 
Council, and from this outline of the reports the 
reader will not need our assurance that only by 
prolonged study can anything approaching definite 
deductions be made from the figures given. We 
note with satisfaction that the accounts and reports 
are to be placed on ‘sale, and we trust the public 
Will itself endeavour,to make the two ends meet by 
ordinary common-sense methods of finance. What 
1s, of course, required is that a general lucid state- 
ment should be presented by the Council showing 
precisely how much has been spent on tramways 
and plant, and on highway improvements connected 
with tramways. The items should not be separated. 








The money to meet the expenditure has all to come 
out of the same pocket, and the commonest 
business methods dictate that all the cost involved 
in the introduction of tramways should be charged 
up to the one account. If this was done it is only 
too probable that a loss would have to be 
acknowledged, but it would be wiser to know 
our true position than to live in a fool’s 
paradise. One of the reports before us states 
that the net capital expenditure of the whole 
of the Southern tramways on March 31st last 
amounted to three million odd pounds, and on 
the Northern tramways to about eleven hundred 
thousand pounds. There have, besides, been 
general expenses amounting to about half a million. 
The whole capital cost of the London tramways, 
therefore, amounts in round numbers to about four 
and a-half million pounds. Of this sum about one 
million has been paid back out of revenue. There 
is thus left a capital of, say, three and a-half 
millions which should be earning a dividend. To 
how much does this dividend amount? It is, 
presumably, represented by the surplus balance 
carried forward, which is, as already stated, some- 
thing over thirty-one thousand pounds. The 
dividend, then, earned on the capital still outstand- 
ing in March last was less than 1 per cent. Very 
little, if any, allowance has been made in the 
figures quoted for road improvements, which are 
kept as a separate account. What they amounted 
to in the past we have not the means of saying. 
Those proposed for 1907 will require two hundred 
thousand pounds, of which only sixty-six thousands 
will be found by the local authorities. Whether 
sufficient has been allowed for depreciation and 
upkeep we have no means of saying; the reports 
are practically silent on these subjects. Even 
allowing for the earnings from new lines, it 
is quite impossible that the profits of the tramways 
should meet within many tens of thousands of 
pounds the total cost on the upkeep and running of 
old, and the installation of new lines. Whence, 
then, is the much vaunted assistance to the rates 
out of the tramway undertakings to come? 
That is the problem which we ask the ratepayer to 
answer for himself when he has the promised 
reports before him. 


Speed Restrictions on Railways. 


In dealing with Major Pringle’s report on the 
Salisbury accident, in the issue of THE ENGINEER of 
the 5th instant, there were some points that the 
demands on our space would not allow us to do 
more than quote. One of these was the ques- 
tion as to which department—the engineering, 
running or traffic—should be responsible for fixing 
speed restrictions. Neither in the evidence nor in 
the conclusions of the report is anything said as to 
any difference of opinion amongst the departments 
of the London and South-Western Railway, but 
when it is stated, “It is not in accordance with 
general practice on British railways for speed 
restrictions on account of permanent way to be 
imposed by the running department,” and when the 
paragraph dealing with this particular question ends 
by saying, “ A want of co-operation inevitably tends 
to lower the standard of security on a railway,” it is 
perhaps meant that there were conflicting views 
between the departments on the London and South- 
Western Railway. This matter has, no doubt, by 
now been put on a satisfactory footing. 

Now, it would seem that differences of opinion 
on this self-same point must have existed on the 
Caledonian Railway. Here, again, there is no 
evidence to support our supposition, but such is 
the natural conclusion from the observations at 
the end of Colonel Yorke’s report on the fatal 
derailment at ‘Tannochside Junction, on June 
22nd last. He says :—‘ Speed restrictions are, 
or should be, fixed by the district engineer in 
charge of the section of the line concerned, 
who, it must be assumed, does so after full con- 
sideration and with a due sense of his responsi- 
bilities. If the traffic or running department is not 
satisfied with the reasonableness of the speed so 
fixed, the proper course to pursue is, I submit, to 
refer the matter to the chief engineer of the rail- 
way, whose decision should be final. The responsi- 
bility for the condition of the road and for the 
speed at which it may be safely traversed must rest 
with the officers of the engineering department, 
who alone possess the requisite information and 
experience. But all departments should co-operate 
with the engineering department in this matter, and 
efficient, and if necessary, severe, measures should 
be taken to ensure that the regulations as to speed 
are properly obeyed.” At Tannochside, where 
there was a speed limit of 10 miles per hour, owing 
to coal workings, the signalman said that a speed 
of 35 miles an hour was the usual thing. He 
further stated that he was not aware of any 
“slows” passing his box; yet in the weekly 


notice issued to all the men engaged in train 
movements there was an entry of a restric- 
tion of 10 miles from the 4} mile-post to his box. 
It must then be these timings of trains not regulated 
to fit in with local conditions ; lack of acquaintance 
on the part of the staff with matters affecting the 
safety of the line; their failure to appreciate responsi- 
bility, and consequently to report breakages of rules, 
and so on, that led to Colonei Yorke’s reference to 
co-operation. In connection with this it must be 
remembered that this question of responsibility for 
reporting irregularities was brought forward by 
Colonel Yorke in his report on the derailment on 
the Strathaven branch, also on the Caledonian Rail- 
way—see THE ENGINEER for May 4th last, page 453 
—where a permanent way inspector and a foreman 
failed to report cases of excessive speed over a bad 
bit of road; and a driver, who noticed a weak spot, 
contented himself with mentioning the matter to 
two signalmen. 

The question of securing the strict observance of 
speed restrictions having been brought forward so 
prominently in the report on the Salisbury accident, 
and, ina lesser degree, in that now under notice, 
leads to a consideration as to the steps taken by 
railway companies to give warning to the drivers and 
guards of such regulations. There are two different 
classes of restriction—those that are permanent, as 
at Salisbury, and those that are of a temporary 
character, such as are called for by slips, coal 
settlements, repairs to roads, bridges, «ce. Ad- 
vices of both are given in the “ weekly notice” 
issued to all men engaged in the movements of 
trains, and the former are put on permanent record 
in the working time table or the appendix thereto. 
The latter, being only temporary, are not in 
existence long enough to be so treated; but in 
such cases, steps are taken to assist in securing 
the observance of the speed limit. Rule 253 (a) of 
the standard rule book lays down that a flagman 
with detonators, «&c., shall be stationed at least half 
a mile in the rear of the spot where the reduced 
speed is to commence. Clause e of the same rule 
provides for a fixed “ warning signal” in lieu of a 
flagman where the necessity for trains to travel at 
a reduced speed continues for a lengthened period. 
Apparently, neither of these clauses were in force 
at Tannochside Junction. Colonel Yorke suggests 
that in such cases the distant signal should be kept 
at danger, and it will be remembered that Major 
Pringle makes the same suggestion in his report re 
Salisbury as did Colonel Yorke in the Aylesbury 
derailment in December, 1904. This is, of course, 
a misuse of the recognised function of a distant 
signal, but it is the readiest method of attracting a 
driver's attention and securing a reduction of speed. 


The French Submarine Lutin. 


THERE seem, unfortunately, to be only too good 
grounds for believing that the French submarine 
Lutin has foundered off Bizerta, on the Tunisian 
coast, with the loss of all her crew. While engaged 
on submersion trials off this place on the morning 
of the 16th inst., she went beneath the surface of 
the water, and has not, at the time of writing, been 
since seen. Dragging operations indicate that there 
is an obstruction on the sea bottom immediately 
below the place at which the ill-fated craft was last 
seen, and there appears to be no doubt whatever 
that, for some cause or other, the boat sank and 
could not be made to rise again. The reason why 
any doubt ever existed on the subject was that the 
weather was very rough at the time of the occur- 
rence, and it was thought just possible that the 
little vessel had, under water, made for some place 
of safety. So much time has, however, now elapsed 
that all hope has been given up. Everything that 
can possibly be done has been attempted. Special 
appliances for raisiag sunken vessels, it was known 
to the British Consul at Bizerta, existed at Malta. 
These were telegraphed for, and immediately 
despatched. All that now remains to hope for is 
that the efforts to raise the boat may succeed before 
the crew—to the number, we understand, of sixteen 
—succumb to suffocation. We may, perhaps, be 
permitted to express to the French nation our 
sincere sympathy with them, and our hope that in 
spite of the difficulties attending the case—for the 
Lutin lies in over 130ft. of water—the boat may yet 
be raised aod the brave men within her rescued. 
One cannot, however, avoid thinking of the great 
difficulties under which the raising must be carried 
out. The pressure per square inch which the hull 
is at present undergoing is some 56lb. Work by 
divers under such a pressure is very arduous, and 
the question has arisen in French naval circles 
whether the structure itself will have been strong 
enough to withstand it. The fear herein expressed 
is strengthened by the fact that the hull of a 
similar submarine which descended to a depth of 





90ft. was badly strained. 
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BOGIE TANK ENGINE-—L. AND N.W. RAILWAY. 


THE London and North-Western Railway Company has 
just introduced a new bogie passenger tank engine, which has 
been built to the designs of Mr. G. Whale, the company’s 
locomotive superintendent. The engine has been specially 
designed for working the heavy local and suburban traffic at 
different parts of the company’s system. At present the 
engines are running between Manchester—London-road 
Station—and Buxton. The engine is illustrated above. Its 
principal dimensions are :-— 

Cylinders .. 19in. dia. by 26in. stroke 
Boiler — 

Mean outside diameter .. 

Length of barrel De te 

Length between tube plates. . 

Working pressure .. .. 

Length of fire-box, outside 

wel nt ee ee ae 


Heating surface— 


ft. Fin. 
llft. 7gin. 
12ft. din. 
175 Ib. 

Tit. 4in. 
4ft. lin. 
MD oe (ak. So, “9s 1777-5 sq. ft. 
Fice-box cc. Sees Saeh fuss i ee See. se ee oe 


1939 ” 

22-4 4, 5 
1700 gallons 
2 tons 10 ewt. 


Total 

Fire-grate area oe 
Water capacity of tanks 
Coal capacity of bunker 
Wheels — 

3ft. in. dia. 
6ft. 3in. dia. 
3ft. Gin. 


Radial truck a . 
Driving and soupled 
Trailing (radial). . 
Wheel base— 
Centre of truck to driving wheel. . 5 eae 
: y, driving wheel to coupled wheel 
», coupled to trailing wheel a 


12ft. 
' Oft. 
7ft. 6in. 
32ft. Thin. 
Tons. cwt. 
21 5 


) 


ME Sc stivae titi Ged te tie 
Weight of engine in working order— 
On radial truck... .. .. : 
, driving wheels 
», coupled wheels 
, trailing wheels 


Total ae 


ARMOURED CONCRETE QUAY WALLS AT 
ROTTERDAM. 


Ir is not too much to assert that all the great European 
Powers-are at the present time actively engaged in the execu- 
tion of extensive engineering works connected with the con- 
struction, maintenance, reparation, and reconstruction of 
their more important ports, harbours, and maritime stations. 
wore the especial features to be noted with respect to these 
Ww 








is the large scale upon which the employment of 
armoured concrete has become a regularly recognised build- 








Fig.l. 


ing material. In no locality is this fact more apparent than 
in Rotterdam and its environs. It is now some years since 
Rotterdam, the second largest city and the commercial 
centre of the Netherlands, has evinced its decided preference 
for this system of constructing new quay and dock walls, and 
rehabilitating old examples in need of such operations. Of 
late the approval of the armoured concrete principle has 
become more marked, and its use more universal, owing to 
the successful results which have attended all previousattempts 
to establish its equality with, if not its superiority over ordinary 
masonry. <A briefaccount of one of the most recent instances 


of rebuilding quay walls at Rotterdam upon the armoured 
conerete system is contained in the present article. The 
walls rebuilt form part of the Shiekolk quay, and the rather 
peculiar mode of reconstruction adopted is illustrated in 
Figs. land 2. 

The demolition of the old wall was carried down to the 
level of low water, and the new built upon the original piles. 
This last wall was given a face nearly vertical, and a sole or 
footing both of ferro-concrete. The footing was furnished 
with a certain number of counterforts, provided with an 
armature of round rods, R R R, able to resist a tensile as well 
as a compressive force. Extra width was purposely added to 
the footing, so as to cause the resultant of the loads and 
thrusts to act upon the piles behind the foundations, and thus, 
to a certain extent, to take the weight off the front, piles, 
which although much knocked about, were good for some time 
longer. 

When building entirely new quay walls, preference is given 
to the method and form in Fig. 2. A commencement is made 
by a careful preparation and levelling of the area of the site, 
either by pile work or excavating down to a firm solid 
bearing stratum. In either case, or in whatever man- 
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is obtained, hollow caissons of 
armoured concrete are floated and sunk upon it. They are 
of a height sufficient to rise above that of low water. After 
being adjusted in position, they are filled with concrete. 
It occasionally occurs, remarks De Ingenieur of last May, 
that, in order to save expense, the caissons are divided by 


ner a good foundation 


longitudinal partitions—Fig. 2—into a couple of compart- | 


ments, and then that to rearward is filled with sand or with 


earth. The whole wall may be said to consist of a super and | 


a sub-structure, of which the caissons constitute the latter. 
Ordinary masonry is often used in the former, and it is also 
frequently built—Fig. 2—with a facing of basaltic blocks, 
backed with concrete. A large number of caissons of the 
type described has been employed in constructing at Rotter- 
dam a quay wall 660ft. in length, and of the following 
| dimensions :—Width of footing, 28ft. 10in., and of the 
| bottom of the caisson, properly so called, 20ft. 6in. The 
height is 41ft. 3in., which is 8it. 3in. above the level of low 
water, and the face batter is 1 in 10. In addition to the 
longitudinal partitions, separating the concrete and sand 
compartments, the caissons are further divided by a certain 





number of transverse bulkheads, which¥impart a lateral 
resistance very much needed. In fact, they are as necessary 
to long quay walls of the class built at Rotterdam as cross 
walls are to the security of large and small! houses and 
buildings. 





THE 1000-TON COAL-BAGGING LIGHTER. 


In our issue of the 2nd of March last we gave a fully illus- 
trated description of a craft—built for the Admiralty by the 
Thames Ironworks and Shipbuilding Company at its ship. 
yard and works at Blackwall—capable of carrying 1000 tons, 
and provided with special means for filling bags with coal 
and transporting them when filled to vessels alongside, and 
hence designated a coal-bagging lighter. 

Since then this craft has undergone her official trials at 
Devonport, and we now give a record of the practical results 
aub+.ned. 

We may note first that in the case of each trial the lighter 
was worked by a fresh crew, so that there was no opportunity 
for the men to get accustomed to the gear. Secondly, that, 
contrary to the usual practice in coaling—where all obstruc- 
tions such as boats, davits, &c., have tc be cleared away—in 
no instance was it found necessary with the coal-bagging 
lighter to remove any such gear to enable the coal to be 
taken on board, as the shunt or transporting bar could be put 
through any opening in the bulwark or side, such as gangways 
or entry ports, large enough to pass a 2-cwt. bag. The bags 
coming in one by one, the men became expert in receiving 
each in turn and running away with them in barrow or trolley, 
In point of fact, the work in every case was so easy that the 
bluejackets commented on its lightness compared with other 
coaling craft 

Another point particularly noticeable during the trials was 
the absence of danger to those engaged in the coaling, as 
the bags never needed to be lifted higher than was necessary to 
cause them to run down the inclined transporting bar. 

As to the output of coal by the lighter, compared with 
vessels coaling close at hand, the quantity of coal put out per 
transporter far exceeded that dealt with by any of the other 
methods. 

In the final official trial—that of the coaling of the battle- 
ship Victorious—720 tons were put on board in 5 hours 
40 minutes working time, which quantity, however, could 
have been greatly exceeded had the men been fresh for the 
work, and had a little experience with the craft. The 
720 tons put on board this ship was effected solely by the 
transporters—no help of any kind being given by cranes— 
each of which is capable of transferring 50 tons an hour from 
a barge alongside. 

During the four months over which the trials —at intervals 
—extended, the following warships were supplied by the 
lighter with the quantities of coal stated to each :— 

H.M.S. Europa ye Ves 
Duke of Edinburgh 
Monmouth Caps 
Niobe... . 
eee 
Devooshire < 66 re Oe ; 989 
Victorious... .. : 7a 55 


with 320 tons 
1000 
72 
TO 


604 


In the case of the Europa, no coaling time was recorded, 
the quantity of coal taken being first put into the lighter by 
cranes with grabs in 6? hours. 

In that of the Duke of Edinburgh 609 tons were put on 
board in a trial of six hours; the remaining 391 tons after 
the trial. 

In coaling the Monmouth, 32 tons from each transporter 
were put on board in the first hour. 

In the case of the Niobe, the average rate was 384 tons ; 
| and that of the Isis, 41} tons per hour per transporter. 
‘Testing trials were also made with the Cameron cranes 
; and grabs. On April 5th and 6th, 580 tons of coal were put 
| into the lighter, in 807 trips; the average load per trip being 
| 14°37 cwt.; or about 50 tons per hour. A capacity trial of 
| the grabs was also made, when 14°84 cwt. was the mean of 
| 40 lifts. 
| To those of our readers who may not have had access to the 
| issue of THE ENGINEER referred to in the opening paragraph 
| of this article, a brief explanation of the way in which coal in 
| such a lighter is transferred to a warship will be acceptable. 
| The craft or lighter used—in form similar to an ordinary 

lighter—was 145ft. long, 36ft. beam, and 19ft, Gin. deep in 
its coal holds, of which there were two, loaded with, say, 
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1000 tons of coal, is brought alongside of the warship to be | 
coaled. Below the coal in the lighter are two tunnels or | 
passages running fore and aft—one on each side—along both 
sides of which are benches to which the coal above is passed 
down through hoppers, and from thence is passed into the 
mouths of coal bags open to receive it. When filled the bags 
are mechanically lifted and drawn along to the base of an 
elevator, up which they are raised to any desired height. 
Arrived at that height, each bag is led on to a radial arm or 
transporting bar hinged to the elevator, along which it is run 
until it is plumb with the place on board in which a truck or 
never y is ready to receive it, whence it is carriéd to the 
yunkers, , 








300 TONS WHEEL AND AXLE PRESS. 





SEVERAL large hydraulic wheel and axle presses have 
recently been supplied to the requirements of Mr. H. S. 
Wainwright, chief locomotive engineer to the South-Eastern 
and Chatham Railway Company, by C. and A. Musker, 





Limited. One of these is illustrated above. It represents a | 
press of 300 tons capacity, and it was designed for 
taking off and putting on locomotive wheels, with a | 


maximum diameter ef wheels of 8ft. 6in. and a maximum 
length of axle of 8ft. Gin. The standards are made of cast 
steel throughout and all the rams are copper coated. 

A horizontal ram works in a cylinder, as will be seen in the 
engraving. It is carried in a fixed standard. The other 
standard is movable for adjusting purposes, and is carried on 
forged steel beams at the top and bottom of the machine, 
along which beam it can be travelled by hand chain and 
gearing. Similar hand appliances are fitted for moving the 
jenny with its block and: axle lifting tackle, and for the blocks 
and hooks for lifting the wheels into position. The usual 
overhead hydraulic lifting cylinders and rams with their 
walking pipes and swivel joints have been dispensed with on 
account of their tendency to leak and drop water on the 
workmen, Their place has been taken by lifting cylinders 
With rams and sheaves, which are placed at each end of the 
Press. The lifting is done by wire ropes running over the | 
necessary guide pulleys. | 

_This press has been constructed for a working pressure of 
1500 Ib, on the square inch. The final pressure of 24: tons 


per square inch is put on the main ram only, by means-of an 


ry 


hydraulic intensifier, which, with the requisite operating 
valves, &c., was supplied with the press. A weight case 
accumulator, with a ram 16in. in diameter, and a 16ft. 
stroke, is also provided. The cylinder of this is of cast 
steel, and the ram is copper-coated. In addition, a set of 
vertical compound-condensing pumping engines form part 
of the equipment. These are of the three-throw fly-wheel 
type, with one high-pressure cylinder 19in. in diameter and 
18in. stroke, and two low-pressure cylinders 24in. diameter 
and 18in. stroke. These work direct ram pumps, with the 
same stroke and 18in. in diameter. The pumps are. stated 
to be capable, when running at forty revolutions per 
minute, of delivering 50 gallons of water per minute against 
an accumulator pressure of 1500 1b. on the square inch. 
With the engine were supplied a condenser and vertical air 
and circulating pumps. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) ; 


UNEXPLAINED RAILWAY ACCIDENTS, 


Si1r,—I! have followed the correspondence on the above subject 
with considerable interest. Now we have in the Grantham mishap 
another case added to the ‘‘ unexplained ” list. There appears to 
me,no doubt that, as you show in your leading article of the 28th 
September, that the driver for some reason or other lost his way, 
and did not realise until too late that he was at Grantham, and 
should have stopped there ; he then apparently did all he could 
to rectify his mistake by applying his brake and shutting off 
steam. 

Having done this, there is no doubt that the speed of the train 
would be rapidly reduced second by second. The thing most 
difficult of explanation is, however, the fact that the train, as a 
whole, took the sharp entering curve and facing points for Notting- 
ham at a high speed quite safely, with the brakes hard on and 
steam shut off, yet derailed some comparatively great distance 


| further on, when the speed must have been considerably reduced, 


and the effect of the curve correspondingly less. This seéms to 
me to be the great question to be inquired into. 


The accident has happened, and is one which, in its primary 





cause—the train running through the station it should have | 


stopped at—for whatever reason is beyond the power of any one 
to safeguard against, but the subsequent derailment and disaster 
+ the train is remediable if the cause of the derailment can be 


discovered. I am the more interested in the question, as I have 
recently in my own experience had two similar ‘‘ unexplainable ” 
derailments on the tangent points of curves of contrary fiexure. In 
these cases, which were fortunately of wagon stock, the wagons 
derailed in the middle of the train on two different occasions, 
derailing others, and doing some damage to the stock, &c. These 
were both new 20-ton high capacity wagons, of different designs, 
but of which for some years considerable numbers have been run- 
ning with marked success. In each case the wagons derailed at 
almost the exact tangent point of the two curves,. yet these 
identical wagons had previously worked over the same place in 
perfect safety. 

On examination the road was found to be in exactly the same 
state as it had been for years, and the wagons correct in every 
respect. 

Going into the question further, and taking levels on each side 
of the point of derailment, I was able to find, that at this 
particular point, due to the alteration in the superelevation from 
one curve to the other, it was quite possible to get the wagons in 
such a state that they were practically travelling on cross corners, 
and the corresponding other wheels were relieved of practically 
the whole of the weight on them, and so, as your previous corre- 
spondent, Mr. Riekie, has mentioned, were free to mount and 
derail. k 

I strongly agree with Mr. Riekie that unless this happens, in all 
ordinary circumstances it is impossible for a vehicle to derail. 

To return to the Grantham mishap. Can aay of your corre- 
spondents inform me of (1) the radii of the curves, and the amount 
of transition curve, or straight between the two curves! (2) The 
superelevation at the point of derailment, and for, say, some 
50 yards in the rear—/.e., with a view to seeing if it is possible for 
the tender wheels to have become relieved-of their weight as indi- 
cated above, as I strongly think the tender, with its rigid wheel 
base, and from the position it took after the derailment, was the 
first vehicle to derail? (3) Also, what is the recognised rule for 
such cases of reverse curves, with regard to the amount of straight 
or transition curve joining up two curves of contrary flexure, and 
its superelevation’ (4) Are the curves ‘‘ checked ” at this point ; 
if not, is it not advisable to do so at such places ? Apologising for 
the length of this letter, and trusting your numerous correspondents 
may be able to consider the points raised. Cc. R. 0. 

October 8th. 


Str,—Mr. Jones’s question in your issue of 5th inst. raises in my 
mind asimilar one, Isit not possible that the brakes hold the axles 
rigidly at right angles with the centre line of the coach, and so 
prevent the wheels from setting tangent to the rails, as they should 
do on a curve? Increased pressure of the leading wheels against 
the outer rail would thereby result and might increase the 
tendency to derail. Perhaps Mr. Stretton or Mr. Riekie, who 
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appear to have made many tests of derailment, have investigated 
the action of brakes in assisting wheels to climb the rail and could 
give some information on the subject. 


DERAILMENT OF ENGINES. 


S1r,— Will you kindly allow me to correct an error in my letter | 


appearing on page 377 of your to-day’s issue, one which slipped in 
in consequence of its having no bearing on the main purpose of 
the communication. The letter states that the increase of the 
leverage of the moment resisting overturning due to cant never 
ex s 5 or 6 per cent. This should be 20 to 25 per cent., and 
in the formula the 2 should be a multiplier instead of a divisor. 

October 12th. Rosert H. SMITH. 

BALANCED REGULATOR VALVE ON ADRIATIC COMPOUND 
LOCOMOTIVE. 


Sir,—In the course of your interesting account of this locomo- 


tive, illustrated in your issue of September 28th, we note your | 
description of the balanced regulator valve with which the engine | 


is titted, and which is stated to be the invention of Signor Zara. 
We enclose you a print taken from: our working drawing nade 
in 1895 for a regulator valve exactly on the same principle as 
Signor Zara's, viz., a cylindrical valve with only one steam admis- 
sion seat, and the bottom*fitted with a balancing piston, to which 
the steam is first admitted by a small central pilot valve. The 
Adriatic regulator has in addition the by-pass for steam to low- 
pressure cylinders. Ours was designed for the purpose of obviat- 
ing the difficulty of making and maintaining the steam-tightness 
of the two seats in the ordinary American type of valve, and also 
to give a gradual admission of steam to the cylinders. The general 
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plain tubes of the same total area as the nominal surface of the 

present Serve tubes, or equally it would burn 20 to 25 per cent, 

more coal if he were to retain the Serve tubes and line its cylinders 

up to the capacities and ratio of those of his own engine. On the 

| other hand, if the cylinders of the Doncaster engine were replaced 

by others of the capacities and ratio of those of the Vulcan engine 
it should do the same work with about 25 per cent. less coal. 
dD. 


| Manchester, October 10th. 


SOUTH AFRICAN NOTES, 

Sir,—In your issue of the 17th August you have an article on 
the ‘‘ London Underground Railways,” and show the great wear 
and tear of the rails on curves. We have abundant experience of 
that on the Natal railways, the heavy loads and big engines soon 
destroying the rails on the curves, which are such a feature of our 
lines. What I want to ask is, when are our inventors going to 
give us a wheel and axle, like a wagon or carriage wheel, that will 
go easily round a curve! Has any one ever calculated the loss of 
power entailed in compelling scores of pairs of wheels to run 
round corners when their tendency is to run straight’ We see 
traction engines and wagons following on the same curve, and 
turning round into narrow streets without my trouble. Why 
should not railway rolling stock do the same? Wheels and axles 
were patented many years ago for this purpose, but I suppose 
they were not satisfactory. ith the comparatively light loads 
carried years ago the evil was not so apparent, but with 35 and 
40-ton trucks the damage is very great. Cannot our wagon 
makers, with the first-rate materials at their command now-a-days, 
make an experimental wagon with fixed axles and loose a 
| It should not be a difficult matter. 

The Victoria Falls power scheme will, I suppose, be an accom- 
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BALANCEO REGULATOR VALVE 


ilea and principle was suggested by a sketch in an old number 
0° the Scveatifniv American, the date of which we cannot now find. 
We have made many valves of this pattern, and in different 
sizes, with very satisfactory results. 
As stated in your account, it is easy to work, requiring only a 


small effort at the driver’s handle ; it keeps steam-tight in use, as | 


there is only one seat on each valve, and there is no tendency for 
he valve to open till the lever is moved. 
(For the Hunslet Engine Company, Limited), 
Leeds, October 6th. A. CAMPBELL, Director. 


LOCOMOTIVE EFFICIENCY. 

Srr,—Perhaps a few figures taken from the recent locomotive | 
trials at St. Louis may have some bearing on this correspondence, | 
and may throw some light on the apparently contradictory results | 
of the Great Northern tests. Take, for comparison, the Cole | 
compound engine No. 3000, and the De Glehn compound | 
No, 2512. 

The following short table is instructive : 

‘ Engine 3000. Engine £512. 

Ratio of total heating surface t» grate 

arca oe o oe .- oe ° oo ° 

Water evaporated per square foot of 

heating surface... .. .. .. : 
Water evaporated per Ib. of fuel 

D#tference of water evaporated per Ib. of fuel in favour of 
No, 3000 = 2-4 1b. The heating surface of 2512 has been calcu- 
lated on the inside of Serve tubes and ftire-box, that of 3000 on the 
inside of plain tubes and fire-box. 

If, therefore, the claim of the advocates of Serve tubes be a 
sound one, ¢.¢., that the surface of these tubes, measured round the 
ribs and inner circumference, is equal toa corresponding surface of | 
plain tubes, one would expect that engine 2512, having a distinctly 
larger ratio of heating surface to grate area, would at least be equal 
in evaporative performance to engine 3000. It is, however, 2-4 Ib., 
or nearly 25 per cent., worse, and it would seem as if these claims | 
are not based on fact. 

| do not contend for a moment that the Serve tube is not more 
efficient than a plain tube of equal outside diameter, but it 
certainly seems erroneous to calculate its equivaleat heating | 
surface on the full inside perimeter, and I doubt if the increased 
efficiency due to the ribs exceeds 5 to 10 per cent. | 

From the foregoing it seems likely that the Vulcan boiler is about | 
25 per cent. less efficient than Mr. Ivatt’s, and its cylinders must 
therefore be about 25 per cent. more efficient than those of the 
Doncaster engine, since the combined boiler and cylinder perform- 
ances of the two engines are practically identical, and thisis quite | 
in accord with what might be expected. 

] think it most probable that Mr. Ivatt would find that the 
Vulcan engine would give greatly improved results by substituting | 


68-5to 1 79-5 tol 


10 Ib. 


7-3 1b. 


10 Ib. 


o-7 Ib, 


| labour. 


plished fact in course of time. Why not utilise first the immense 
water power of Natal, which is running to waste! Most of the 
Natal rivers rise at an elevation of 5000ft. and flow rapidly to the 
sea, giving hundreds of power sites: but the towns and villages 
are all provided with steam plant, the cost of electricity varying 
from 4d. to9d per unit. The distance from the Tugela, or the 
Umzimbulu, or the Umhomas rivers to the Rand would be less 
than half that from the Zambesi. 

Your own correspondent is evidently a believer in Chinese 
As an engineer of thirty-three years’ experience in 
South Africa, and one of the pioneers of the Rand, I think I am 
entitled to give an opinion on the matter, and I say emphatically 
that, from a broad point of view, both Chinese and black labour 


| isa great mistake. The climate is quite as good as that of Australia 


or California, the work is straightforward and easy, more like coal- 
mining than ordinary reefing, but the management below ground 
is a shocking muddle If the mines were laid off like an ordinary 
coal mine working long wall system, and ventilated like a 
coal mine, and regular miners were imported and set to work 
piece work, the work would be done cheaper than now. My 
thirty-three years’ experieuce of black labour is that it is not 
cheap labour, and I cannot see any reason why the greater part 


| of the holes now drilled by Chinamen could not be drilled by 


machinery. PIONEER 
Natal, October Ist. 


WINDING ENGINES. 


Sik,-—I was much interested in the article on ‘Steam Consump 
tion of Modern Winding Engines ” in your issue of October 12th. 

Your correspondent gives the fellowing data:—Drum dead- 
weight 39 tons, 16ft. diameter, radius of gyration, say, 6-4ft 

39 

should a 

82 

not 25-75 tons, as given by ‘your 


6-42 
Equivalent weight at circumference be we 


= 25 tons in round numbers 


| correspondent. 


This will make the total weight to be set in motion = 130,876 Ib. 
130,876 » 12 _ 48,800 1b. 
32-2 


and the force required for acceleration 
(nearly). 


48,830 34,850. 


Allowing for the effect of two cranks, ee he say, 
This does not materially affect the diameter of the cylinders. 
But why should the compound engine be credited with having 

an effective pressure of 851b. per square inch on its s.r asad 

piston when 10]b. per square inch has been deducted from the 
stop-valve pressure for friction in the case of the simple engine / 

In fairness this should be only 75 1b. per square inch, which would 


| make the diameter of the high-pressure cylinder nearly 36in. in 


the case of the compound engine. Assuming that the engine 


——= 
builders had a boiler ge of 150 1b. per square inc} 
them, and allowing 101b. drop from beilers to high-p 

throttle valve, another 101b. for friction, and a receiver : reamure 
of 35 lb. per square inch, it would leave an effective preesus ae 
high-pressure piston of 95lb. per square inch, On the 


34,8! 2 pare =e 
Then 34, atk ._ 76,000 Ib. on crank pin— £6,000 _ 
“o 5 = 


given ty 


800 
square inches, corresponding to a diameter of 32in., as was acty, 
the case in the engine under review. actually 

It sbould be understood that these calculations are only approxi 
mate. For this reason I have deducted 10 1b. for friction ina 
pressure at the throttle valve, and, therefore, made the initia 
pressure in the high-pressure cylinder somewhat lower on 3 
should be if the allowance for frictional resistance were allowed Ag 
proportionally in both cylinders. But this does not lead to seri “4 
error,.and for the present purpose, | venture to think, is out 
ciently accurate. ee 


October 15th. C. J. Mawnoop 


H.M.S. DREADNOUGHT, 


Str,—I have very carefully studied the report given jy 
columns of the trials of H.M.5. Dreadnought last week. | find 
myself unable to reconcile some of the figures. Perhaps some of 
your readers who are better up in marine turbine work than I am 
can solve my difficulties. 

In the table, midale column, page 368, the initial steam 
pressures are, in the starboard bigh-pressure turbines 157-5 jb, . 
in the low-pressure, on the same side, 7-7 lb. On the port side the 
pressures are 154-6 lb. and 121b. The differences are 2.9 ae 
4-31b. In the high-pressure turbines the difference is a whol} 
insignificant percentage. In the low-pressure turbines jt q 
enormous. I want to know, in the first place, what was the cause of 
the difference ; was more steam passing through the port than the 
starboard engine! The difference in the sailler of revolutions js 
too stnall to explain it, and the horse-powers exerted are very nearly 
the same. Is not the figure 12-0a mistake? If it be not, then we 
have the curious fact that a difference in the ratio of expansion 
has very lttle effect on the power or efficiency of the enyine, 

Again, how is it that all the propellers ran, within a small 
percentage, at the same rate’? Those furthest aft should run 
faster, because they get the slip water from the wing screws 

Ventnor, October 16th. 
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THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The programme 
of this Association for the ensuing session commences with a social 
evening on Saturday, November 3rd, and on Wednesday, Novem- 
ber 14th, Mr, James Swinburne will read a paper on “Indoor 
Iluminants.” 


SocreTy OF British GAs INDUSTRIES.—We are informed that 
Mr. Dugald Clerk, M. Inst. C.E., F.C.S., has accepted the first 
presidency of the above Society, and that he will preside at the 
meetiug and dinner on Friday, November 23rd. It is hoped that 
an address will be given at’that meeting by a well known 
architect. 


SUMMER-LANE GENERATING STATION, BIRMINGHAM.~— Referring 
to our description of this new generating station which appeared in 
our issue of October 12th, we are asked to state that the whole of 
the structural steel work, as well~as the coal bunkers—amounting 
in a'l to upwards of 2800 tons—were supplied by E. C. and.J. Keay, 
Limited, of Princes-chambers, Corporation-street, Birmingham. 


THE Rattway CLus.—The last meeting was held on Tuesday, 
October 9th, at 92, Victoria-street, 8.W., Mr. R. E. Charlewood 
in the chair, Mr. C. Rous-Marten delivered an interesting address, 
entitled ‘‘ Theory and Practice in Locomotive Engineering,” show- 
ing how very frequently theories are entirely upset in actual 
practice. The meeting was very well attended, a good number of 
visitors being present. 


THE GLASGOW TECHNICAL COLLEGE SCIENTIFIC Society.—The 
opening meeting of the fifteenth session will be held in the 
Grosvenor Restaurant, Gordon-street, on Saturday, the 20th inst., 
at seven o'clock, when the president, Mr. W. W. Lackie, will 
deliver his presidential address. The retiring president of the 
Society, Mr. R. D. Munro, M.I. Mech. E., will occupy the chair. 
The address will be followed by a smoking concert. 


THe Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS : GRADUATE SECTION.—The first general meeting of the 
session will be held in the Institution Lecture Hall, 4, St. Nicholas- 
buildings West, Newcastle-upon-Tyne, on Saturday, October 27th. 
The chairman will deliver his address ‘‘On the Equipment and 
Arrangement of Shipbuilding Yards.” By the kind permission of 
Messrs. Palmer and Co., Limited, the graduates will visit their 
works and shipyard at Jarrow on the afternoon of Saturday, 
October 20th. ‘Train leaves Central Station at 2.15 p.m., other- 
wise visitors should be at the entrance to the yard at Jarrow not 
later than 2.45 p.m. Members intending to attend the visit will 
kindly notify the secretary of the Institution, Mr. John Duckitt, 
before Wednesday, October 17th. This visit is restricted to 
graduate-members only. 


THE JUNIOR INSTITUTION OF ENGINEERS.—On Saturday after- 
noon, 13th October, a visit was paid by this Institution to the 
Engineering and Machinery Exhibition at Olympia, by invitation 
of the Committee. On the arrival of the visitors, nearly 150 in 
number, divisions were formed, and Dr. H. 8. Hele-Shaw, ¥.R.S., 
Mr. J. H. R. Whimfield, Assoc. M. Inst. C.E., and other gentle- 
men acted as guides to them. All the exhibitors having been 
previously advised of the visit, were prepared to explain to the 
members and demonstrate where practicable the notable features 
which were to be seen throughout the Exhibition. Assembling at 
the conclusion in the restaurant, the thanks of the Institution were 
conveyed to the Exhibition authorities and to the exhibitors, which 
Sir William White, K.C.B., as president of the Exhibition, and Mr. 
Arthur Ross, F.1.C., respectively acknowledged. The ensuing meet- 
ing is to take place on Friday, 2nd November, when Mr. William N. 
Bryan, of the Metropolitan Water Board, is to deliver his 
presidential address un the subject of ‘‘ Water Supply.” 


COVENTRY ENGINEERING Society.—Mr. Alfred Herbert, |’resi- 
dent of the Coventry Engineering Society. presided over a large 
attendance of members and friends at a smoking conce:t held to 
commemorate the opening of the session for the present season, 
Calling attention to the prograinme for the session, he said that it 
comprised an interesting series of lectures on various subjects. 
among which Mr. R. Child Bayley, editor of Photography. would 
lecture on the three-colour process; Mr. A. Craig, consulting 
engineer, on a subject concerning motor cars, on which he was 
well-known authority ; Mr. C. E. Douglas, Messrs. Mather and 
Platt, on the purification of water for industrial’ purposes, a sub- 
ject which should be particularly interesting to users of steam 
boilers ; Mr. E. G. Izod, Messrs. Willans and Robinson, Rugby, 
on steam turbines, a subject which would be interesting on 
account of its comparative novelty. They would also have lectures 
from Mr, J. E. Stacey Jones, consulting chemist, on ‘‘ Aluminium 
Alloys ;” Mr. R. G. Mercer, British Westinghouse, on ‘ Electric 
Transmission in Workshops; Mr. J. Pickin on “Selling and 
Advertising ;” Mr. Henry Sturmey on ‘The Design of Motor 
Cars ;” Professor Turner, Birminghain University, on ‘The 
Soliditication of Metals;” and Mr. W. H. Proctor, Dairmler 
Motor Company, Limited, and Mr. P. V. Vernon will open the 





series on Friday, October 19th, with a discourse on ‘Some 
American Factories,” 
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Fig. 1—-THE EXTENDED ERECTING 


EXTENSIONS TO THE ALLIS -CHALMERS 
COMPANY'S WORKS. 


Some important extensions are now being carried out at the | 


West Allis Works of the Allis-Chalmers Company, of Mil- 
waukee. These extensions will, when completed, have added 


861,000 square feet to the original floor area, which was | 


652,000 square feet. The combined area will therefore be 
1,513,000 square feet, and will, it is said, be capable of 
affording employment for 11,000 workpeople. 

On the accompanying plan, Fig. 4, the original and the new 
worksareshown. The machine shops marked 1, 2,and 3 already 
existed, and portions of the erecting shop, foundry, pattern 
shop, pattern store, &c. The extensions include machine shops 
1, 5,and6, and considerable increases in the sizes of the other 
buildings mentioned. The three original machine shops were 
each 575ft. long and about 122ft. wide. The new machine 
shops are all the same length, 575ft., two of them, Nos. 4 
and 5, being 145ft. wide, and the third, No. 6, being 168ft. 
wide. They run east and west, and parallel to shops 1, 2, 
and 3. All these shops are separated by passage ways some 
67ft. wide. Their eastern ends all adjoin the erecting shop, 
which is being made into an enormous building 1136ft. 
long by 113ft. wide. This runs north and south, and is an 
extension of the original building. The foundry, Fig. 2, which 
lies to the west of the machine shops, is being increased into a 
building 994ft. long and 222ft. wide. The pattern shop and 
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| that it is constructed so as to form two principal bays in cross- 
| section, with the framework so spaced longitudinally as to 
| form thirty-six bays, each 16ft. wide. The principal bay is 
at the south side of the building and about 65ft. wide and 
| 52ft. high to the bottom of the roof truss. The bay is served 
| by a 50-ton crane with a span of 67ft. and a lift of 44ft. The 
adjoining north bay is 71ft. wide and 42ft. high from the 
main floor to the bottom of the roof truss. There is a gallery 
floor about 25ft. above the main floor. This bay has a line of 
intermediate columns, making the north division 40ft., with 
| a runway for a 10-ton crane, having a 38ft. span and a 17ft. 
| lift. A mezzanine floor runs the entire length of the building, 
| except in the west bay, for lavatories, coat rooms, and various 
service rooms, this floor being suspended from the gallery 
floor joists. The gallery and mezzanine floors are made of 
| thick planking set on edge. Sky-lights over each of the two 
principal bays extend the entire length of the building except 
over the end bays. Three elevators of the plunger type are 
installed, each surrounded by a staircase 6ft. wide, to the 
mezzanine floor and gallery. Railway lines extend from 
east to west through the erecting shop, entering the high bay 
of No. 4 shop from the east end. 

Shops Nos, 4 and 5 are identical, while No. 6 is slightly 
different in construction. Thus, the building is four storeys 
in height and is built about a central court. The two 
principal four-storey bays are about 53ft. wide and 72ft. high 
from the main floor to the bottom of the roof trusses, with a 








Fig. 3—POWER HOUSE 


stores are also being increased so as to have a total length of 
94ft. and a width of 119ft. The whole of these extensions 
will, it is said, involve an expendititure of some £600,000, 
and we understand that the erecting and pattern shops are 
already completed, while good progress has been made with 
the other buildings. 

The works are situated in the town of West Allis, on the 
outskirts of Milwaukee. They have a total frontage of 
1575ft., and a total possible depth of more than half a mile. 
lhe available area is about 4} million square feet, of which 
over one-third will be covered by the extended works. They 
adjoin the line of the Chicago, Milwaukee, and St. Paul 
Railway. In the setting out of the buildings distinction has 
been made between those in which the work is common to 
every class of product—as, for example, the pattern and 
erecting shops and the foundry—and those which contain 
the machines where work is specialised, as in the various 
machine shops. The two groups of buildings lie at right 
angles to each othér. There are six machine shops, and, as 
wready mentioned, they all are at right angles to and adjoin 
the erecting shop, while the foundry faces the other ends 
of these shops. The extensions of the foundry, erecting and 
pattern shops consist in duplications of already existing 
units in nearly every detail of construction. Taking 
No. 4 machine shop as typical of all the others, we may say 


total length 576ft., made up of thirty-six bays, each of 16ft. 
The four-storey bays will be connected at the west end for a 
width of 32ft., or two bays, by a four-storey building, and 
similarly connected at the east end, outside the erecting shop, 
by a four-storey building, one bay of 16ft. in width. The court 
will be roofed over, forming a one-storey building in two 
bays, each 26ft. wide. The total width of the building is 
168ft. 10in. There is a mezzanine floor in each of the 
principal bays. This runs the entire length of the building, 
except in the 16ft. bay at the west end, and is 13ft. high and 
12ft. wide. A runway is provided in the two outside bays 
for 10-ton cranes of 24ft. span and 17ft. lift from the floor. 
Similar crane runways are provided for the inside bays. At 
the sides of the mezzanine floors runways are provided for 
3-ton cranes, 13ft. span and 17ft. lift. 

The original erecting shop had twenty-four bays of 23ft. each, 
and a total length of 566ft. The principal bay is 72ft. wide 
and 72ft. high to the roof trusses. 
crane, with a 70ft. span at a height of 60ft. from the floor. 
The extension, Fig. 1, with a few exceptions, is of the same con- 

| struction. There are nine bays of 23ft. adjoining shop No. 4, 
nine adjoining shop No. 5, and seven adjoining shop No. 6. 
The original foundry is of the same dimensions as the original 
erecting shop, and had, like it, twenty-four bays of 23ft. 

jeach. There were three principal bays in the cross-section, 








It is served by a 75-ton | 


TH qn aa 





Fig. 2—THE FOUNDRY EXTENSION 


that in the middle being 80ft. wide and 49ft. high to the roof 
trusses. This bay is provided with a crane runway for a 
60-ton crane, with a 78ft. span and a 27ft. lift. The two 
side bays are each 67ft. wide and 31ft. high. The east bay is 
provided with a 30-ton crane, with a 66ft. span and a 24ft. lift. 
The west bay is divided by a line of columns into two sub- 
bays, one having a 20-ton crane, with a 35ft. span and a 
24ft. lift., the other being occupied by sand platforms, core 
ovens, &c. The central and east bays, besides the overhead 
travelling cranes, are provided with travelling jib cranes on 
both sides. The extensions to this building will consist of 
eighteen bays of 23ft. each, and 424ft. will be added. 

The original pattern building consisted of a four-storey 
pattern store with an adjoining one-storey pattern shop, both 
of fireproof construction. The pattern storage building is 
divided into three longitudinal bays, about 21ft. wide in the 
middle bay and 20ft. in the outside bays. There are thirty- 
six transverse bays of about 16ft. each, and the total length 
of the building was 566ft. The pattern shop is divided into 
two ‘longitudinal bays of 27ft. each, with transverse bays 
corresponding to those in the pattern storage building. The 
entire building is divided into three equal parts by fire walls. 
The doors and windows have steel lintels resting on brick 
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Fig. 4—PLAN OF ULD AND NEW WORKS 


walls. The doors for all openings have steel jambs, and are 
themselves tin-covered and arranged to close automatically. 
The fire-proofing of the floors and roofs consists of concrete 
moulded over girders, lintels, rafters, and columns, com- 
pletely enclosing all structural work, and arched over 
between joists to form concrete floors and roofs. The exten- 
sion to this building consists of twenty-seven. bays similar to 
those in the existing building, making a total added length 
of 424ft., divided into lengths of fourteen and thirteen bays 
by fire walls. 

The present power-equipment occupies about one-third of 
building No. 3. It contains one 23in. and 36in. by 42in. 
Reynolds vertical cross-compound engine coupled direct to 
a 550-kilowatt 250-volt direct-current generator; one 18in. 
and 28in. by 42in. engine of similar type direct coupled to a 
300-kilowatt 250-volt direct-current generator; and one 
Reynolds vertical engine, 18in. by 24in., direct coupled to a 
100-kilowatt 250-volt direct-current generator, together with 
a horizontal, two-cylinder Niirnberg four-cycle gas engine of 
the double-acting type, driving a 150-kilowatt direct-current 
generator. In the same building there is also a cross- 
compound two-stage Allis-Chalmers air compressor with a 
capacity of 1000ft. of free air per minute, supplying it at a 
pressure of 100 1b. per square inch for working the pneumatic 
tools and hoists, and for pumping water from wells. 

To the foregoing are to be added one 34in. and 54in. by 
42in. Reynolds vertical cross compound engine, direct 
coupled to a 1000-kilowatt Bullock direct current generator, 
and an Allis Chalmers cross compound compressor with air 
cylinders 18in. and 30in., and steam cylinders 18in. and 30in, 
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by 42in. stroke. In the boiler-house five water-tube boilers, 
with a total aggregate horse-power of 3293, and a heating 
surface of 6586 square feet each, will replace five Reynolds 
96in. vertical tubular boilers, which aggregated 876 horse- 
power. The new boilers will be fitted with Jones’s under- 
feed stokers. 

The heavy machine tools of various kinds installed in build- 
ings Nos. 1, 2, and 3, will be duplicated for units 4, 5, and 6, 
and supplemented by tools suitable for specific service, as, for 
example, the building of steam turbines and turbo-generators, 
gas engines, &c. One order recently placed covered forty-two 
machine tools of extra-heavy pattern, involving an expendi- 
ture of, say, £110,000. These tools were all designed 
especially for use with high-speed steels, and driven by Allis 
Chalmers motors. Fourteen of the new machines are 
vertical boring and turning mills from 8ft. to 16ft., and extra 
heavy in design. There are five standard shaft lathes and 
two crank shaft lathes, with a swing of from 60in. to 
125in., and 30ft. between centres; eight planers of various 
sizes, all of which are the spiral geared type; a 260-ton 
armature press, also several drilling and boring machines, 
slotters, &c. Over 1200 horse-power in motors will be 
required to drive the new equipment. In addition to the 
machine tools, thirty-four electric travelling cranes, have 
been ordered for sizes and capacities ranging from 24-ton 
wall jib cranes to 60-ton 78ft. span cranes, with 10-ton 
auxiliary hoist for the foundry extension. Direct current at 
250 volts is distributed throughout the building for operating 
the motors used for driving the machine tools. These motors 
are largely operated on the Ward Leonard multiple voltage 
tive-wire system, making twenty-seven different speeds possible 
for each machine. 

The heating system utilises exhaust steam, this being em- 
ployed to heat water. The total space to be heated is 26,000,000 
cubie feet, and it is traversed by 500,000ft. of 1}in. hot 
water pipes. Water for all purposes is obtained from four 
artesian wells on the property, from which it is pumped 
automatically by motor-driven deep-well pumps through 8in. 
pipes to cisterns near the power-house. These cisterns are 
of concrete construction, each of 100,000 gallons capacity, 
with steel concrete roofs ; a pressure of 100 1b. is kept on the 
mains at all times, which can be raised to 1401b. The yards 
between the various units are as completely equipped with 
cranes as the interior of the buildings, the storage space thus 
made available proving very serviceable. Seven cranes are 
provided for use between the various machine shops and the 
foundry and pattern shop. 

In connection with the building of these extensions, it 
may be interesting to note that 19,000 barrels of Portland 
cement will be used for concrete work ; 7,000,000 bricks for 
the walls; 785,000ft. of roof sheathing will help to cover the 
shops, and 850,000ft. of yellow pine and white oak flooring 
will serve to support the equipment to be installed. Even 
the scaffolding, used only temporarily during construction, 
will aggregate 10,800 pieces, each one averaging 10ft. long. 
Over three and a-half acres of wire glass will be used for sky- 
lights and windows. ‘ 

Our illustrations show views in the erecting shop, foundry, 
and power-house. 








CATALOGUES. 


HILL AND HERBERT, Limited, Leicester.—Laundry machinery. 

JARVIS BROTHERS, Limited, Middlesbrough.—-Catalogue of water 
coolers. 

BRUCE, PEEBLES AND Co., Limited, London and Edinburgh.— 
Pamphlet Nv, 13, P.P.P. polyphase alternators. 

STANDARD ENGINEERING CompaNy, Limited, Welford-road, 
Leicester.—Catalk gue of fans for exhausting, blowing, &c. 

L, SCHULER, 138, Southwark-street, London.—Pamphlet illustrat- 
ing the principal types of machines shown at the Olympia Exhibi- 
tion, 

W. H. hoy anp Co., 30, Spring-gardens, Manchester.—A circular 
describing this firm’s standard water coolers, and illustratic g plants 
recently erected. 

SAML. DENISON AND Son, Limited, Leeds.— Various patterns of 
the Denison crane weigher on the compound lever principle are 
illustrated and described in a new pamphlet. 

J. W. Brooke AND Co., Limited, Lowestoft.—A neat little 
pamphlet just issued deals with the 25 horse-power six-cylinder 
Brooke car which this firm is now introducing. 

JOHNSON SERVICE CompANy, New York.—This catalogue 
describes the Johnson system of pneumatically-operated clocks. 
The English agent is Mr. John Mackey, 14, Cressingham-road, 
Lewisham. 

Wootton BROTHERS, Limited, Coalville Ironworks, Coalville.-—A 
very complete catalogue of brick, pipe, and tile-making machinery 
has been sent us by the above firm. It is neatly produced, and the 
illustrations are clear. 

JOSEPH ADAMSON AND Co., Hyde, Cheechire.—‘‘The Durability 
of E-ectric Traveiling Cranes” is the title of a pamphlet issued from 
these works, and gives comparisons of the var.ous vital parts of 
crases made by Adamsons with those of ‘‘ other makers,” 

CROMPTON AND Co., Limited, Salisbury House, London Wall, 
London, E.C.—The new alternating-current plant list, which has 
just been published, contains illustrations and particulars of 
generators, converters, induction motors, starting transformers, &c. 

JOHN PICKLES AND Son, Hebden Bricdge.—General catalogue of 
sawmill and woodworking machinery. The book contains nearly 
150 pages of illustrations and closely-printed matter, and includes 
particulars of almost every possible requisement by timber 
merchants and woodworkers, 

JOHN BroTHERTON, Limited, Imperial Tube Works, Wolver- 
hampton.—This is a general catalogue of handy size giving 
dimensions and prices of tubes and fittings for gas, steam, 
water and other purposes, telegraph poles, tramway poles, 
bracket arms, braces, and coiled piping. 

MIRRLEES WATSON Company, Limited, Glasgow.—The Mirrlees- 
Diesel oil engine forms the subject of an illu-trated pamphlet, in 
which it is stated that this engine embodies by right of licence the 
Diesel patents, together with important points of detail designed 
and perfected by the Mirrlees Watson Company. 

MASCHINENFABRIK OERLIKON, Oerlikon, Zurich.—Three beauti- 
fully produced pamphlets have been sent us by the above firm, one 
dealing with single-phase electric locomotives for 15,000 volts 
pressure ; a second dealing with steam turbines ; and a third with 
the water-driven central electric power station at Lucerne- 
Engelberg. 

JAMES ARCHDALE AND Co., Limited, Ledsam-strect, Birming- 
ham.—The ninth edition of this firm’s comprehensive catalogue 
of machine tools contains, amongst other features, high-speed 
drilling machines, high-speed lathes, and capstan lathes in large 
variety. The book, although of minimum bulk, contains much 
useful information. 

S. F. Epcr, Limited, New Burlington-street, London.—An 




















interesting photograph sent us by this firm shows in an 
interesting manner the crank shaft of a six-cylinder petrol 
engine in its various stages of manufacture—from the ingot to 
the billet and slab, and finally completely finished. The shafts 
are made of chrome nickel steel. 

J. H. Hotmes anp Co., Portland-road, Newcastle-on-Tyne. 
—The 1906 edition, ‘‘ Electric Light and Power Installations 
Illustrated,” by this firm contains photographs and particulars of 
a number of the installations carried out by them. The installa- 
tions include power supply stations, steamships, mills, printing 
works, engineering establishments, and private residences. 

SrEMENS BrorHers’ DyNAMO Works, Limited, York Mansion, 
York-street, Westminster.—‘‘ Electricity in Steel Works ” isthe title 
ofanew pamphlet Y.M. 16. he object of this pamphlet is to present 
a brief description of some of the more important uses to which 
electricity has been applied in the production of iron and steel. 
It is certain to interest all who are associated with metallurgical 
processes, 

WorTHINGTON Pump Company, Limited, 153, Queen Victoria- 
street, London.—The Blake Marine Catalogue B E 106 is divided 
into three sections :—Part [. contains illustrations and particulars 
of Blake simplex pumps ; Part II. Blake duplex pumps ; and Part 
III. marine specialities, including feed-water heaters, condensers, 
vacuum pumps, and oil separators. The book is admirably pro- 
duced, and contains much information on the subject of pumps and 
pumping. 

JosEPH Dixon CrvucIBLE CoMPANY, 26, Victoria-street, London, 
S.W.—A copy of a pamphlet, ‘‘ Through Frisco’s Furnace,” sent 
us by the above firm, contains seven half-tone illustrations showing 
the modern steel frame constructed buildings at Sun Francisco that 
withstood the earthquakes and fire of April 18th, 1906. The pur- 
pose of the publication is to show how well Dixon’s silica-graphite 
paint preserves the maximum strength of steel work of high 
buildings, so that severe strains can be fully resisted 

LANCASHIRE DyNAMO AND Motor Company, Limited, Trafford 
Park, Manchester.—A new catalogue dealing with four-pole 
electric motors contains a specification of enclosed and semi- 
enclosed motors and dynamos which are designed to stand heavy 
overloads. Itis claimed that these machines will carry 50 per 
cent. over the continuous output for a quarter of an hour, and as 
much as 20 per cent. for two hours without undue beating or 
sparking. Very complete tables of outputs and prices are also 
given. 

JOHNSON AND PHILLIps, Limited, Charlton, Kent —This com- 
pany’s general cata'ogue embodies varivus price lists in one cover, 
which has been prepared in an extensible form, so that any new lists 
which th y may issue from time to time may be included therein. 
The catalogue includes price lists of the following :—Direct-current 
dynamos, direct-current electric motors, alternating-current trans- 
formers, main switches, direct-current motor starters, permanent 
magnet ammeters and voltmeters, switchboards, electric are 
lamps, &c. 

THE AMERICAN LocoMOTIVE COMPANY has issued a new catalogue 
of Atlantic type passenger locomotives, being the second of a 
series of catalogue pamphlets illustrating and describing its 
designs. All the designs presented in the book, to the number of 
twenty-six, are illustrated by half-tone engravings, each engrav- 
ing being accompanied by a table giving the leading dimensions of 
the design. The pamphlet also presents the chief dimensions of 
each design in tabular form, arranged in the order of the total 
weights of the locomotives. 

TEMPLER AND RANOE, Limited, Sterling Works, Coventry.— 
This is a tastefully got-up pamphlet describing the Ranoe separator 
for exhaust steam. The separator consists of a steel shell securely 
riveted, and fitted with inlet and outlet branches and cover amply 
strengthened to resist vacuum or pressure. A corrugated plate 
made of cast ironis secured at the entrance branch of the separator, 
but does not reach the bottom. A hollow cast iron tray is 
supported by brackets at the outlet side of the separator, carrying 
a nest of steel tubes made D shape set in a staggered form, 
securely tied together by tie-rods, and a top plate. 

AMERICAN LOCOMOTIVE CoMPANY, 111, Broadway, New York.- 
‘Large Steam and Electric Locomotives,” by Mr. J. E. Muhlfeld, 
is the title of a pamphlet just issued by the American Locomotive 
Company. The contents embrace a paper read before the New York 
Railroad Club, by Mr. J. E. Mublfeld, general superintendent of 
motive power of the Baltimore and Ohio Railroad, reproduced with 
extracts from the discussion by permission of the club. As 
frontispieces for the pamphlet the Mallet articulated compound 
No. 2400, built by the American Locomotive Company for the 
Baltimore and Ohio, and the electric locomotive No 7-8, built by 
the General Electric Company for that road, are shown. 

A. G. Mumrorp, Limited, Culver-street Engineering Works, 
Colchester.—A very handsome new illustrated catalogue, No.7, 1906, 
has been sent us. Section A illustrates and describes standard 
types and sizes of compound surface-condensing marine engines, 
launch machinery, auxiliary engines, air and circulating pumps, 
and surface condensers ; Section B is devoted to steam boilers, 
including full particulars of the ‘‘ Mumford” water-tube steam 
generators; Section C deals with steam launches, Admiralty 
cutters and pinnaces, stern-wheel steamboats, yacht and tug 
machinery ; Section D contains full particulars of specialities in fly- 
wheel, duplex, simplex, and other types of steam pumps. 

F, REDDAWAY AND Co., Limited, Pendleton, Manchester.—A 
copy of the fourth edition of ‘‘ Practical Notes on Belting and Belt 
Driving,” by Frank Reddaway, has reached us. This edition has 
been considerably enlarged and brought fully up to date by a com- 
plete series of tests of Camel Brand and various other machine 
beltings, together with the 1894-1895 reports on tests and the 1905- 
1906 reports, tests, and diagrams illustrating same, by Mr. Charles 
Hopkinson, M. Inst. C.E. The book is published at 33. 6d. net. 
The same firm also sends us a specimen of the ‘‘ Reddaway Belting 
and Pulley Calculator.” This 1s the second edition of this calcu- 
lator, and has been improved from the last issue. This slide rule 
will be found highly acceptable by users of belting. 

SrEMENS Bros.’ DyNaMO Works, Limited, York Mansion, 
York-street, Westminster, London.—Several new pamphlets have 
been received from this firm. Circular YM 113 gives a general 
description of the better known types of Siemens-Schuckert 
electricity meters. Circular Y M 114 describes the Siemens electric 
rock drills, which are wound for three-phase or continuous current 
at pressures not exceeding 300 volts. They are very portable, 
weighing only about 1101b., and can be removed by taking out 
three bolts. They strike from 400 to 500 blows per minute. 
Pamphlet Y M 3B supersedes Pamphlet Y M 3a, and describes the 
Siemens-Ilgner electric winding system. Pamphlet YM 15 is a 
new illustrated publication showing examples of tools and 
machinery driven by Siemens motors. The examples range from a 
sewing machine to a colliery winding engine. 

E. C. POWELL AND Co., 39, Lombard-street, London.—Pam- 
phlet describing the Palindrome direct-expansion reversible rotary 
engine. This consists of two cylindrical chambers, one of which 
constitutes the working chamber containing the piston in the form 
of a vane attached to a disc revolving in the chamber, and the 
other constituting the steam chamber and containing a valve 
which makes contact with the piston in the working chamber and 
revolves simultaneously with it, but in the opposite directiun. 
Inside of this valve is a hollow bearing provided with a port on 
either side for the admission of steam, only one of which is open 
at one time once in each revolution. Steam is thus admitted to 
the piston in the working chamber ; the duration of the flow of 
steam being regulated by an internal sleeve piece in the steam 
chamber. For the reverse movement the one steam inlet and 
exhaust is closed, the valves on the opposite side being simul- 
2" ge opened by the same movement of the lever actuating 
0th, 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, yp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Continued Strength. 

THE trade revival continues satisfactory, and a cheerf, 
feeling consequently pervades business circles. There is plent nl 
work in hand and prices keep up well, so that altogether the ait . 
tion is favourable from the point of view of manufacturers, K * 
neers and other consumers are finding it necessary tu raise th a 
own prices in consequence of the enhanced costs of production pe 
this course they will be wise if they cont nue, within reason r 
adopt, for there seems no likelihood of relief for some time to Pa ig 
dearer materials being probable throughout the winter The 
various works are busy on the orders booked last week, and uote, 
tions remain for the most part as then given, with here and the; ; 
rather more being asked for pig iron and steel, when further 
supplies are inquired for, since most of the makers are now well 
booked. The reported continued American inquiry for Cleveland 
iron helps to support the Midland market. 


Blast Furnace Returns. 

In South Staffordshire, on September 30th, according t, 
returns just issued, there were eighteen furnaces in blast, or aia 
less on the quarter, and two less than at the close of last sean 
There are sixteen in blast in North Staffordshire, or an increase of 
one on the quarter, s» that, taking Staffordshire as a whole the 
position is without change on three months back. Some of the 
furnaces, however, are making larger and more rapid outputs, 
There are thirty-seven furnaces in blast in Derbyshire, or a reduc. 
tion of two on the quarter, but one more than when the year 
opened. Fourteen are in blast in Lincolnshire out of fifteen built 
thus showing that that district is working nearly up to its fylj 
capacity, and the number blowing is one more than three months 
ago. Thirteen furnaces are blowing in Northamptonshire, out of 
eighteen built, or the same as when the quarter began. _ Leicester. 
shire has three furnaces in blast out of four built. The furnaces 
built but not at present working are as follows :—North Stafford. 
shire sixteen, South Staffordshire fourteen, Derbyshire six, [p 
these three districts, therefure, the output of pig iron could, if 
necessary, be readily enlarged, but producers prefer to keep it 
well within bounds, since thereby they obtain a better control 
pel —— The demand for foundry pig iron, as well as for forge, 
is brisk, 


Steel. 

Steel masters are very actively engaged, and in some 
cases can take on no more work at present until they can see their 
way partly through the present accumulation of orders. This, for 
some of them, is a welcome change from what was the case away 
back in the early summer. 


The Engineering Trades Busy. 

The engineering trades keep very busy in nearly all 
departments, including hydraulic, electrical, and mechanical engi- 
neering. The railway carriage.and wagon-building companies 
have still a considerable amount of work in hand, both for home 
and foreign lines. South America is affording good orders for 
various classes of machinery and engines just now, and has been 
so for some time past. South Africa continues ‘ under a cloud,” 
but Indian an. Australian requirements are satisfactory. ‘Ihere 
is a large demand for railway tastepings of all kinds. Edge tool 
makers are fairly well engaged for the Colonies, and also on home 
account, the latter requirements being more particularly in satis. 
faction of the needs of contractors, Heavy contracts have been 
entered into recently in this district for ‘‘ engineering bricks,” 
including bricks used in railway improvement work, a great deal 
of which is just now in progress. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


MANCHESTER, October 17th. 
Merchants and Pig Iron. 

THE position of pig iron here is seriously affecting some 
of the merchants who have not, apparently, foreseen a renewal of 
the ‘‘ boom” consequent on the growing American demand. On 
the other hand, there are many who have purchased forward, and 
in some cases ‘‘ plunged ” a and they are reaping the reward 
of their speculative foresight. The attendance on the Manchester 
Iron Change was the largest, whether considered representative 
of makers or merchants, that we have seen for some months past. 
Conversation with makers elicited the statement that they were so 
heavily booked that they were actually quoting prohibitive prices 
to stave off orders for the present, while merchants complain 
of difficulty of getting deliveries on contract account. The 
official advance of 1s, per ton on all grades of Lincolnshire was 
more than anticipated here, when holders asked 1s. 6d. more 
money, and all other sorts were dearer in sympathy. In Scotch 
makes, Glengarnock was practically unobtainable at even ls. 
more money, and all other sorts were dearer. Cleveland and other 
English makes were advanced, but Lancashire remained station- 
ary. Both East and West Coast hematite registered higher prices. 
Forge iron remained very tirm. 


Finished Iron. 
This was in fair, though not large, request, and there was 
no change to record in prices. 
Steel. 
Steel and steel products, in sympathy with iron, ruled 
strong ; English billets were very steady, with a good demand at 
full rates. “ 


Manufactured Copper. 

After the strong advance of last week, especially in sheets, 
it was scarcely expected that much higher figures would be asked. 
Still, holders adhere to fullgates, and tubes, both brass and copper, 
close the turn dearer, copper sheets having advanced on Thursday 

to £115, al 


Sheet Lead. 

Sheet lead has risen about 158, to 20s, per ton during the 

week, 
Quotations. 

Pig iron: Lancashire No. 3 foundry, 62s. 6d.; Lincoln- 
shire, 60s. to 60s. (d.; Staffordshire, 59s.; Derbyshire, 61s. to 62s.; 
Middiesbrongh, open brands. 65s. 10d. Scotch: Gartsherrie, 
67s. 6d. to 68s.; Glengarnock, 66s. ;, Eglinton 65s. 6d.; Dalmelling- 
ton, 65s., delivered Manchester. East Coast hematite, 69s. 6d. to 
70s., f.0.t.; West Coast ditto, 70s. 6d. to 71s., f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 65s. 6d. to 66s.; Glengarnock, 
64s,; Eglinton, 63s, 6d.; Dalmellington, 63s, Delivered Preston : 
Gartshe: rie, 66s, 6d. to 67s.; Glengarnock, 65s.; Eglinton, 64s. 6d.; 
Dalmellington, 64s. Finished iron: Bars, £7 5s,; hoops, 
£7 17s. 6d.; sheets, £8 7s, 6d. to £8 12s. 6d. Steel: Bars, 
£7 10s.; hoops, £7 17s. 6d.; boiler plates (official), £8 12s. 6d.; 

lates for tank, girder, and bridge work, £7 7s. 6d.; English 
illets, £5 10s. to £5 17s. 6d.; sheets, £8 12s. 6d. Copper: Sheets, 
£115 per ton; tough ingot copper, £103 10s.; best selected. 
£104 10s. to £105 per ton; seamless copper tubes, 134d.; brazed 
ditto, 12}d. to 13d.; seamless brass tubes, 10}d. to 1ld.; brazed 
ditto, 1ld.; condenser, 11d. to 11}d.; rolled brass, 9$d.; brass 





wire, 94d, per lb, Sheet lead, £22 15s, per ton. 
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The Wages Question. 
We have heard little news on this matter during the past 
week, but it is stated that the men’s association are putting 
ressure on the Employers’ Federation to have the matter brought 
fofore the Conciliation Board in London without delay. Many of 
the men are of opinion that, seeing the great body affected are in 
the Manchester district, the matter ought to be negotiated on the 
spot, There is, however, very little probability of this being done. 








Lancashire Coal Trade. 

There is a very steady feeling in the coal trade in the 
Manchester district. House coal is in improved demand at the 
recent advance, but shipping is very variable, owing to the high 
prices demanded by colliery owners, Slack and manufacturing 
coal continue in strong request. Quotations are repeated. 


BARROW-IN-FURNESS, October 18th. 
Hematites. 

A very much stronger position is held by the hematite iron 
trade this week, as not only is there a much fuller demand on 
account of forward deliveries, but prices show a further advance, 
and it is expected a still further increase in quotations will take 
place, as the make of iron is now at its maximum, and any fuller 
demand will naturally result in fuller prices. Two additional 
furnaces have been put in blast, and now there are 38 at work. 
There is consequently a very large delivery of iron, as a very 
small addition has been made to stocks during the week—746 tons, 
which has brought up the total in stock to 73,706 tons. Makers’ 
stocks are so small that they do not count. Makers are quoting 
70s. per ton net f.o.b. for mixed Bessemer numbers, and warrant 
iron sellers are at 66s. 5d. net cash, buyers 2d. less. The 
consumption of iron on the part of local and other steel makers 
is very large, and there is also a good trade doing in the 
general market. Special classes of iron are in full demand, and 
orders are well held. Steel makers are buying largely of 
spiegeleisen, and a fair trade is being done in ferro-manganese, 
while the market for forge and foundry iron is neglected. There 
is a regular trade in charcoal iron, and all that the single furnace 
in blast in this district—in fact, the only one, we believe, in the 
country—can produce is readily bought up. The iron ore trade is 
busy, and the demand well maintained, prices being at 16s. 3d. per 
ton for good average sorts net at mines. A good business is also 
being done in foreign ores, which are being largely imported. 


Steel. 

There is not much change to note in the local steel trade, 
and the demand is steadily maintained. The rail mills are work- 
ing full time, and the plate mills and the merchant mills are only 
working on the day shift. Orders are not well held in any depart- 
ment, but there is the prospect of good orders on local account for 
plates and shipbuilding material generally. Prices are necessarily 
firm, owing to the high price of pig iron, heavy rails being at 
£6 7s. 6d. per ton net f.o.b., and heavy plates at £7 7s. 6d. net 
cash. Merchant steel orders are only able to keep the wills going 
on half time. 





Shipbuilding and Engineering. | 
The only orders reported in the shipbuilding trade are | 
those for six submarines for the British Admiralty. They are 
much larger than any submarines yet built, and will have a 
greater radius of action. The engines for the three Brazilian 
battleships being built in this country, two at Armstrongs and one 
at Barrow, are being constructed by Vickers, Sons and Maxim, so 
that in a short time the marine department of the Barrow works 
will be very busy. 
Shipping and Coal. 
The shipping trade is fairly busy at West Coast ports. 
The aggregate shipments this year have totalled up to 648,155 tons, 
being a decrease of 3258 tons on the corresponding period of 








last year. Coal and coke represent brisk trades, and prices are 
firm, 
THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General. 


Business throughout the South Yorkshire and adjoining 
districts continues satisfactory, and the outlook is exceptionally 
encouraging, provided the signs of unrest in certain industrial 
quarters do not produce any serious results. The continued 
adverse state of affairs on the Clyde has not as yet been severely 
felt in this district, but should it be continued for a considerable 
time it is bound to tell upon several departments of local manufac- 
ture. There are disputes in other quarters which, unless amicably 
arranged, operate prejudicially beyond their source of origin. It 
would be particularly unfortunate to have at present anything 
adversely affecting, in the slightest degree, the steady progress of 
the iron and steel industries, 


The Activity in House Coal. 

Coal merchants state that there has rarely been a year 
when an advance in values has been so easily obtained. The 
increased quotations have had absolutely no restrictive effect upon 
the market in any direction. Despite the large output, the 
demand for domestic fuel has been most active, heavier tonnages 
being taken by London as well as by the Southern and Eastern 
Counties markets. More is also doing in the immediate district. 
Good Silkstone coal is quoted at 12s. to 12s. 6d. per ton, seconds 
fetching 10s. per ton. Barnsley first quality softs are at 10s. to 
10s, 6d. per ton, secondary grades making about 9s. per ton at 
the pits. Household nuts are also in brisk request at full rates. 


Steam and other Coal. 

; The export season is drawing near its close, but the 
briskness reported for months is well maintained. Heavy con- 
signments continue to be forwarded to the Humber ports for 
shipping purposes. For the week ending October 9th last there 
was sent from Hull a weight of 76,173 tons, as compared with 
39,199 tons for the corresponding week of last year. From 
Grimsby, for the week ending October 12th last, the exports— 
including coastwise deliveries—totalled 33,790 tons, as compared 
with 26,476 tons for the corresponding month of 1905. In addition, 
the steam fishing trawlers have been receiving very heavy tonnages, 
while the contracting railway companies are drawing full quantities 
for Jjocomotive purposes. The contract rate for shipments has of 
late been exceeded in several instances, 8s. 9d. to 9s. per ton 
having been obtained for certain brands. Coalowners are reluctant 
to place next year’s shipping contracts at current rates, looking 
for higl.cr values later on. For coking slack and smudge the call 
continues excellent. Good samples are readily saleable at 4s. 3d. 
be: > 6d. per ton ; ordinary engine fuel, 3s. 6d. to 3s, 9d. per ton 

e pits, : 


Coke. 


Although the local production of patent coke is very 
large, there are no heavy stocks in hand. North Lincolnshire, 
North Derbyshire, and other iron emelting districts, make heav 
requirements, Ordinary smelting coke is quoted at 11s. to 11s. 8d. 
per ton; washed samples, 12s. to 12s, 6d. per ton. 


Further Advance in Iron. 


The firm tone in the iron market noted last week is more 
than maintained. Hematites remain strong at former quoted 
figures—West Coast fetching from 79s. to 80s. per ton, and East 
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and Rotherham, and East Coast net. Lincolnshire irons, however, 
are advanced another shilling per ton all round, in accordance with 
general expectation last week. Lincolnshire, No. 3 foundry, is 
now 57s. 6d. per ton; No. 4 foundry, 55s. 6d. per ton; No. 4 
forge, 54s. 6d. per ton; No. 5 forge, mottled, white, and basic, 
58s. per ton. Derbyshire, No. 3 foundry, has been raised to 58s. 
per ton ; forge is quoted at 53s. per ton. Ironmasters are not 
eager for business, and merchants report that there is little iron to 
sell, stocks being for the most part disposed of already. The steel 
manufacturers are all busy, more especially in the higher grades, 
both on home and distant account, 


The Heavy Trades. 


Nothing has yet been heard of the expected work in 
armour plates under the new Admiralty programme. This depart- 
ment is getting to the end of the contracts last placed, the finish- 
ing shops being the only part employed to any extent. When the 
work does come, it will be divided between five firms, and is not 
likely to give full employment to any of them for such a period as 
could be desired. There is rather less doing in marine forgings of 
large size, owing to the lack of activity in the shipbuilding yards. 
In railway material there is considerable work in hand. Manu- 
facturers state that there is no ‘‘ boom,” but a fairly steady 
request. The largest orders are for foreign and East Indian 
markets, the home railway companies, probably to prevent 
any inflation of prices, giving out their requirements very 
sparingly. South America is the principal distant market at 
present. Although raw material has considerably increased, and 
the conditions of production have greatly improved, the prices of 
finished material have not demuel in equal proportion. 


The Dispute in the Moulding Trade. 


The moulders, with the exception of those employed by 
one firm which has conceded the advance of 2s, asked for, gave in 
their notices on the 13th inst. The employers, it will be remem- 
bered, offered to concede an immediate advance of ls., and a 
further ls. from the first pay day in January, provided the ques- 
tions of set-work, piecework, and freedom of shop management 
were jointly considered in conference in the meantime, and an 
eyuitable settlement arrived at. The men declined to accept the 
advance unless given unconditionally, but intimated their willing- 
ness to meet and discuss the points enumerated in the employers’ 
resolution, ‘* but not as a condition of the advance.” The notices 
terminate on the 20th inst., but it is hoped that extreme measures 
may yet be averted. 


Ivory. 

There was keen competition at the Liverpool ivory sales 
on the 16th inst., particularly amongst continental and home 
buyers. Less business is reported to have been done on American 
account. Teeth averaging from 30 lb. to 40 1b. sold about £3 
under Antwerp prices ; small bangle teeth and scrivelloes, on the 
other hand, sold £5 over the prices obtained at Antwerp. It is 
stated that about 65 tons will be offered at the London sales. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron for America. 

Probably the most prominent feature in the local iron 
and steel trades this week has been the announcement of the 
buying of considerable quantities of Cleveland pig iron on Ameri- 
can account. This has been long looked for—quite two years, and 
now that it is coming to pass it is having a marked influence for 
good on the market, though traders are still apprehensive that 
the demand will not be kept up for long, as America so quickly 


| brings up the production to the level of the demand. Cleveland 


has done a considerable business in pig iron with the United States 
during both last year and this, but it has been in hematite and 
spiegel, and when ordinary Cleveland pig iron has been sent it has 
only been under special circumstances and in small lots. It has 
practically been admitted into the States almost duty free; in 
fact, all but 1 per cent. of the 16s. 8d. per ton duty has been 
remitted on account of the iron being required for manufacturing 
finished articles for export from the States, such as pipes, rails, 
&c. Practically the iron was not going to remain in the United 
States. But the case now is different, and the full duty 
will have to be paid on it. American buyers have been 
purchasing Cleveland warrants lately rather freely, and the 
question has .been whether these purchases have been made 
with a view to speculative operations, or whether the iron would 
be taken out for actual consumption. It is reported that since 
the advent of this month American consumers and merchants have 
bought in the aggregate 40,000 tons of Cleveland iron, the orders 
being secured mainly by London houses, for they do not appear to 
have been forwarded direct to the Cleveland makers. The iron is 
needed for quick delivery, and it is believed that the stock in the 
public warrant stores will be largely drawn upon to satisfy the 
demand, for producers have only small stocks, and most of the 
iron they will turn out during the current quarter is already sold. 
Four large steamers have so far been chartered to carry the iron 
across the Atlantic, and one of these vessels is now taking in her 
cargo at Eston Wharf for Philadephia, the rate of freight being 
5s. 9d. per ton. Another steamer is due next week. A consider- 
able quantity of Cleveland warrant iron has been ordered out of 
store, presumably for despatch to America. Advices from that 
country state that a good quantity of No. 3 Cleveland iron has 
been sold at 224 dols., delivery at Boston, and duty paid. The 
business, therefore, is on a different footing from that which has 
been done with America for some years, so far as Cleveland iron 
is concerned. There are further inquiries from America, and 
more business is reported to be in course of negotiation. 


Cleveland Pig Iron. 

The American business has greatly strengthened the 
Cleveland pig iron market ; in fact, there has been a substantial 
improvement in the prices, which may tend to check business both 
with the United States and Germany. Agents did exceedingly 
well in Germany last month, but the price of Cleveland pig iron 
then was 2s. 6d. per ton below the present figure, and consumers 
on the Continent may not be very ready to give the rates now 
asked. There is no doubt, however, that exports to Germany 
will be large during the next nine months, for the consumers 
there have already bought heavily for next half-year. No such 
prices as the present have prevailed for Cleveland pig iron 
since the autumn of 1900. The better prospect is shown by the 
fact that 3d. per ton more is being paid for forward than for 
prompt deliveries of pig iron. For early f.o.b. delivery of No. 3 
Cleveland g.m.b. pig iron 57s. has been regularly quoted and 
paid—ls. more than a week ago, and 2s. more than at the com- 
mencement of the month. Now, however, 57s. 6d. is the prompt 
price, while for No, 1 the quotation is 59s., for No. 4 foundry 
56s. 6d., and for No. 4 forge 55s. 6d. Quotations for mottled and 
white are merely nominal, there being hardly any made. The 
market for Cleveland warrants has been very brisk this month, 
and the price has gone up to 57s, 3d. cash buyers. 


Hematite Pig Iron. 

Business is quiet in the East Coast hematite iron trade, 
and prices have remained stationary, being uninfluenced by the 
improvement in Cleveland iron. Buying is slow, as the market is 
detrimentally affected by the state of affairs at the Clyde ship- 
yards. Consumers are not now prep: to give more than 69s. 6d. 

r ton for mixed numbers hematite pig iron, and some business 
oa been done at 69s. 3d., though Rubio ore is no cheaper, and is 
being quoted at 21s. 6d. per ton c.i f. Tees ; it is, however, doubt- 





Coast 76s. per ton, the former subject to 24 per cent. at Sheffield 


ful whether that has been paid. Coke also is considered too dear. 


Stock of Pig Iron. 


The stock of Cleveland pig iron in Connal’s public store is 
drawn upon more freely than it was last month, and is likely to 
decrease more rapidly, on account of the iron required for America. 
On the 17th the quantity held was 589,908 tons, a decrease this 
month of 9047 tons. The stock consisted of 571,850 tons of No. 3, 
and 18,058 tons of other iron deliverable as standard. 


Exports of Pig Iron. 


Shippers are making haste to get iron away before the 
close of the shipping season proper, and, therefore, an extra large 
export is recorded. Thus the quantity up to 17th was72,631 tons, 
as compared with 65,066 tons last month ; 46,908 tons in October 
last year; and 42,080 tons in October, 1904, all to 17th. 


Manufactured Iron and Steel. 


Demand has slackened in most branches, and the talk 
about advancing prices seems to have ceased, but producers show 
no inclination to reduce their quotations, as they are still, as a 
rule, well supplied with contracts, and probably when the strike 
on the Clyde is over, buying will be resumed at a good rate. ' he 
quotations are as under:—Steel ship plates, £7; steel boiler 
plates, £8 ; iron ship plates, £7 5s.; steel ship angles, £6 12s. 6d.; 
steel engineering angles, £6 17s. 6d.; steel joists, £6 7s. 6d.; steel 
sheets, singles, £8 5s.; iron ship rivets, £7 17s. 6d.; steel bars, 
£7; and iron bars, £7 5s., all less 24 per cent. f.o.t. Heavy steel 
rails are at £6 5s.; steel railway sleepers at £6 17s. 6d.; and cast 
iron railway chairs at £3 15s., all net f.o.b. 


Shipbuilding. 

The orders for new steamers are very scarce, and steamers 
are completed at a more rapid rate than their piaces are being 
filled. The inquiry for tramp steamers is very poor, and some of 
the builders are reducing their quotations to tempt shipowners 
who are doing rather better in the way of freights ; in fact, as little 
as £5 15s. per ton is reported to have been quoted for a 6600 tons 
cargo steamer, which is not a good figure, taking into account the 
— cost of materials and the probability that more will have to 

2 paid for labour. Lloyd’s return shows that there is consider- 
ably less building going on at the shipyards than there was at the 
end of June. 


Engineering. 

It is satisfactory that the wages question in the engineering 
industries of the North-East Coast is so far giving little trouble. 
The men, some weeks ago, claimed an advance of 5 per cent. on 
piece and 2s. per week on time rates, which the employers could 
not see their way to grant. This demand, however, was renewed, 
and was considered last week, with the same result as before, the 
employers contending that trade, instead of being brisk, is less 
active than at the beginning of the year, and the prospects are now 
on the gloomy side. The men’s notices should have expired last 
Saturday, but they asked the employers to extend the notices for 
amonth. In the meantime the men’s representatives will consult 
their constituents, and take their will, after which there will be a 
further conference of the men and employers. There is a pro- 
nounced desire on both sides to avoid a conflict. It is not to be 
denied that trade in shipbuilding and engineering is less favour- 
able than it was. 


New Zine Works on Teesside. 

The new zine works to which reference has several times 
been made in these columnsare to be erected on thenorth bank of the 
Tees at Seaton Snook, where the Central Zinc Company, Limited, 
of London, has acquired fifty-two acres of land from the Tees Con- 
servancy Commissioners. To this the North-Eastern Railway 
Company has arranged to construct a branch line 1? miles long 
from its West Hartlepool and Stockton line. The Central Zinc 
Company is a branch of the Sulphide Corporation, and already 
operates a small works at Swansea. Its new works at Seaton 
Snook will cost about £100,000, and the ore will be imported from 
Port Pirie, “4 West Hartlepool. There will, it is said, be twelve 
furnaces, dealing with 35, tons of zinc ore per annum, and 
producing about 12,000 tons of spelter, besides a considerable 
quantity of sulphuric acid. 


Electricity at the Cleveland Ironstone Mines. 

The Cleveland and Durham Electric Power Company, 
Limited, intends to lay out an overhead network which will enable 
all the Cleveland mines to obtain a supply of electric power. A line 
is to be run from the new power station near Grangetown Station to 
Spawood, near Guisbrough, whence two lines are tospread out, one 
by Skelton and Brotton to Skinningrove, and the other to Ling- 
dale and Loftus. It is proposed to extend considerably and 
improve the plant at the Grangetown power-house. The current 
will be transmitted at a pressure of 20,000 volts to four or five 
sub-stations in the neighbourhood of the mines. 


Coal and Coke. 


The condition of the coal trade is most healthy and satisfac- 
tory, the outlook is very promising, and an even brisker business is 
expected to be done when the coal tax is abolished at the end of 
this month. Not for many years has the coal trade at this season 
been as active as it now is. The demand from Germany is 
extremely good, and is likely to continue so ; thus the closing of 
the Baltic will not be as much felt as is usual. All prices are very 
strong, and for delivery over the next half-year may be put at 
lls. for best steam, 6s. 9d. to 7s. for steam small, 11s. for best gas, 
11s. to 11s. 6d. for best coking, and 9s. 9d. for Durham unscreened 
bunkers. The abolition of the coal tax will give coalmasters in this 
district a better chance of competing for continental orders. Ger- 
man competition was very keen in neutral markets, but now their 
home trade is so pressing that they have no surplus left for export ; 
indeed, they have, on the contrary, become Great Britain’s best 
customer both for coal and coke. The price of medium coke has 
been raised to 18s, 9d. per ton for delivery at the Middlesbrough 
furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 


THE condition of business generally has not exhibited 
much alteration since last report. There is, of course, the expan- 
sion in a variety of connections that is incidental to the season of 
the year. But it is only in a few sections of trade that any very 
special activity is to be noted. Among these is the pig iron manu- 
facture, which is benefiting in a very material degree from an 
extension of business with America and the Continent. In some 
departments, such as particular kinds of ironfounding, there is a 
lack of employment. The strike on the Clyde is exercising a 
dispiriting effect in various ways, and shipbuilding and marine 
engineering orders are at the moment remarkably scarce. 


The Warrant Market. 

There has been an interesting revival of interest in the 
pig iron business. It was thought that the advance in the price 
of money would have a depressing influence on pig iron epecula- 
tion—and no doubt the market might have been stronger had the 
Bank rate been lower—but the continuous demand for pig iron for 
export to Germany and the United States has led toan impression 
that there may possibly be ere long a scarcity of raw iron, the 
stocks of which are at present by no means excessive. Business 
has been done in Cleveland warrants from 56s. 2d. to 56s. 9d. cash, 
56s. 5d. to 57s. 2d. one month, and 57s. for delivery in twenty 





days. Scotch warrants have been quoted 61s, to 61s. 6d. per ton 
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Hematite and Foundry Iron. 

There has been a moderate business in Cumberland hema- 
tite warrants from 69s. 14d. to 69s. 3d. cash, and Scotch hematite 
is quoted 71s. for delivery at the West of Scotland steel works. 
The demand has not been quite so urgent, and this fact is attribut- 
able to the stoppage of work in the shipbuilding trade. Still, 
as the output is well maintained, it is inferred that the makers 
are working, at least for the most part, to fill orders which they 
have already in hand. Standard foundry pig iron has adyanced 
from 55s. 7}d. to 56s, 3d. per ton. 


The American Demand for Scotch Pigs. 

Within the last few days orders have been repeatedly 
received in this district for Scotch pig iron for shipment to the 
United States, and there is an impression that the demand is 
likely to continue for some time. It is stated that the Americans 
are for the most part taking the better qualities of Scotch pigs, and 
the iron is mainly wanted in the States for mixing with scrap, 
exceptionally large quantities of which have been gathered 
together for smelting from the wreck of Sau Francisco and else- 
where. 


Output and Stocks of Pig Iron. 

Since last report an additional furnace has been placed on 
ordinary iron at the Summerlee Ironworks. There are now 
43 furnaces making ordinary, 42 hematite, and six basic iron, the 
total of 91 furnaces thus in operation in Scotland comparing 
with 87 at this time last year. There has been a small decrease in 
the stocks of pig iron in Glasgow warrant stores, and it is believed 
* that the entire current output of the makers is going into 
consumption. 


Prices of Scotch Makers’ Iron. 

Some brands of pig iron have since last report been raised 
per ton. G.M.B., No. 1, is quoted at Glasgow 63s.; No. 3, 
; Carnbroe, No. 1, 65s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 
67s. 6d.; No. 3, 62s. 6d.; Gartsherrie Nos. 1, 69s.; Nos. 3, 68s. 6d.; 
Calder, No. 1, 68s.; No. 3, 63s.; Langloan, No. 1, 69s.; No. 3, 65s.; 
Summerlee, No. 1, 70s. 6d. No. 3, 65s. 6d.; Coltness, No. 1, 
77s. 6d.; No. 3, 64s,; Glengarnock, at Ardrossan, No. 1, 68s.; No. 3, 
63s.; Eglinton, at Ardrossan or Troon, No. 1, 64s. 6d.; No. 3, 
62s.; Dalimellington, at Ayr, No. 1, 65s. 6d.; No. 3, 60s. 6d.; 
Shotts, at Leith, No. 1, 68s,; No. 3, 63s.; Carron, at Grangemouth, 
No. 1, 69s.; No. 3, 64s. per ton. 


Is. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6577 tons, compared with 6364 tons in the corre- 
sponding week of last year. There was despatched to the United 
States 225 tons, Canada 790. Sonth America 84, India 604, Australia 
320, France 130, Italy 92, Germany 1140, Holland 80, Belgium 12, 
Spain and Portugal 105, China we ted 135, other countries 475 
tons ; the coastwise shipments being 2386 tons against 1939 tons in 
the same week of last year. The shipments for the current year 
to date exceed those of the same period of 1905 by about 9000 tons. 
The arrivals of Cleveland pig iron at Grangemouth in the past 
week reached 13,742 tons, an increase of 1433 tons over the imports 
of the corresponding week of last year. 


Finished Iron amd Steel. 

The makers of finished iron are comparatively well supplied 
with orders, and the prospects are fairly encouraging. In the case 
of the steel trade there is some uncertainty caused by the strike in 
the shipbuilding trade. Deliveries of material in connection with 
this department are in many instances not now required. There is 
some hope of an early settlement of the strike dispute, as the 
employers have consented to meet the representatives of the men, 
along with the Provosts of the burghs in which the shipbuilding 
works are situated, to confer on the cause of the quarrel. In the 
meantime business is dislocated to a considerable extent. The 
stee] makers reviewed the situation at a meeting in Glasgow this 
week. There appears to have been a feeling that, in view of the 
steady advance in the cost of raw mr terial, the prices of steel 
ought to be raised, but, owing to th .nterruption of business 
resulting from the strike, this was deemed inadvisable. 


The Coal Trade. 

There is a good demand for coal for shipment, and the 
exports are considerably larger than they were last week. 
Some diminution in the manufacturing consumption has resulted 
from the strike on the Clyde, but it is not so great as might have 
been expected. Should the strike be prolonged, however, the loss 
of business on this account may become serious. There has, in the 
last few days, been a rather better demand for house coal in con- 
sequence of colder weather, and prices are steady. Shipping coal 
does not show any material alteration in values. Steam coal is 
quoted at Glasgow harbour 8s. 9d. to 9s., ell 8s. 9d. to 9s. 3d., 
and splint 9s. 3d. to 9s, 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade and Heavy Contracts. 

THE coal market, said a member on ’Change, Cardiff, 
mid-week, is very steady, and tonnage supplies are much better. 
Considerable interest is shown in the prices obtained for the large 
contracts which I have noted of late. The Egyptian State Rail- 
ways have closed orders for about 300,000 tons second-class Cardiff 
coal at prices reported to vary from 14s. to 14s, 3d., less 24. This 
contractis understood to be divided between Messrs. Watts, Watts 
and Co.; Messrs. Pyman, Watson and Co.; Messrs. W. Milburn 
and Co.; and another firm. The Royal Mail Steamship Company 
has placed orders for a large quantity of coal, believed to be not 
less than 300,000 tons, and an important part has been secured at 
a fair price by the Lewis Merthyr and Powell Duffryn collieries. 
The White Star Line is expected to take a similar quantity, 
though details are not to hand. Their steamer, the Gothic, has 
come in, and is at present in the hands of the Bute Dry Dock 
Company for heavy repair expected to take ten days. The Paris- 
Lyons- Mediterranean amcer Company is inviting tenders for a 
supply of large steam coal for delivery at Marseilles over three, six, 
and nine months. The Italian State Railways have now closed 
orders for a considerable quantity of Monmouthshire coals, In 
addition to these important contracts, I learn that the Cape railways 
requirement ex2eeds 165,000 tons; and that, though the Danish 
railway coal orders have gone to the North of England, yet 
Messrs. Watts, Watts, will supply about 20,000 tons of Welsh coal. 


Latest Coal Prices at Cardiff. 

On the whole prices are very firm for forward shipment, 
and colliery stems are rapidly closing up. Best Admiralty steam 
coals are 15s. to 15s. 6d. These may be fully expected: to advance ; 
best seconds, 14s, 3d. to 14s, 9d.; seconds, 13s 6d. to 14s.; drys, 
13s. 9d. to 14s.; best washed nuts, 12s. 3d, to 12s, 6d.; seconds, 
Ils. 6d. to 12s.; peas, 11s. to 11s. 3d.; seconds, 10s. 6d. to 10s. 9d ; 
very best smalls, 9s. to 9s. 44d. Collieries are chary in quoting 
for next month’s shipment of small, and are asking as much as 
10s. per ton. It is stated on ’Change that 9s. 6d. has been 
obtained for some thousands of tons for next month’s shipment. 
Best ordinaries, 7s. 6d. to 7s. 9d.; seconds, 7s. to 7s. 6d.; inferiors, 
from 6s. Monmouthshire semi-bituminous: Best large, 13s, 6d. to 
13s. 9d.; best ordinaries, 13s. to 13s. 3d.; seconds, 11s. 9d, to 12s.; 
inferiors, lls. 6d. House coal : Best, 15s, 9d. to 16s., no marked 
change yet; best ordinaries, 14s, to 14s, 6d.; seconds and other 





kinds, lls. to 18s. No. 3 Rhondda, 15s, to 15s. 3d.; brush, 13s. ; 
smalls, 10s. 9d. to 11s. No. 2 Rhondda, 10s. 9d. to 11s.; through, 
9s. to 9s. 6d.; smalls, 7s. to 7s. 6d. Patent fuel, 15s. 9d. to 16s. 
Coke is firm and advancing. Furnace qualities, 16s. 6d. to 
17s. 6d. Foundry from 19s. to 20s. Newport coal shipment was 
very large last week, 101,833 tons. 


The Freight Market. 

Freight market is very firm all round. Shippers have 
been holding back their shipments in order to obtain the benefit of 
the coal tax removal, and are now coming into the market with 
requirements for tonnage for end of month, and early November 
shipment ; and increased freights are being offered in practically 
every direction. Homeward, iron ore fceights are very firm ; pit 
wood weak, market price of wood being low ; price mid-week about 
17s. to 18s., Cardiff ; forend of month delivery, however, 18s. 9d, 
has been done, and sellers are looking forward to higher prices. 


The Cardiff Corporation and Lord Bute. 

The Cardiff Corporation have unanimously come to the 
conclusion that it ee inadvisable at the present time to enter- 
tain the idea of entering into negotiations for the purchase of Lord 
Bute’s interest in the Cardiff Railway Company. The feasibility of 
a harbour trust will probably come to the front at a later day. 


Anthracite Coal Trade. 

An upward movement is now very perceptible, especially 
as the air is full of possible syndicates, re-starts, and coal develop- 
ments, both in Swansea and Llanelly districts. Colliery stems at 
Swansea are fullfor themonth. Latest quotations: Best malting, 
20s. to 21s.; seconds, 15s. 6d. to 163.; big vein, 14s. 6d. to 15s. 3d.; 
red vein, 10s, to 10s. 9d.; cobbles, 17s. 9d. to 18s.; nuts, 21s. to 22s. ; 
peas, 12s. 6d. to13s.; rubbly culm, 6s.; duff, 4s. 6d. to4s. 9d. Swansea 
quotes steam coal at 15s, to 15s. 6d. ; No. 3 Rhondda, 15s. Patent 
fuel, including tax, 13s. to 13s. 3d. Shipments of patent fuel were 
under 8000 tons last week. Last week 67,563 tons of coal were 
shipped, France and Italy taking large quantities. 


The Welsh Coal Trade. 

Mr. Thomas has again freely expressed himself concern- 
ing the Welsh coal trade. He regretted to see prices advancing in 
the way they were doing ; he would rather see a slow market than 
a market rushing to extremes, One reason for this was the large 
increase in Gndened for coal from all parts of the world. Sep- 
tember returns showed an increase in our export to France of over 
80,000 tons, or 30 per cent.; to Italy nearly 50,000 tons, or over 30 
per cent.; to Egypt 50,000, another 30 per cent.; and to Argen- 
tina nearly 50,000 tons more. 


The Iron and Steel Trade. 

A fair degree of briskness continues to exhibit itself in 
the principal works. At Dowlais it is stated that the progress of 
the great work in hand is satisfactory, and with it a good make of 
heavy and light rails is turned out, the former principally being 
despatched to the seaboard. Five despatches of steel billets, 
forming an important total, left one day this week for Sydney 
from Newport, and the same day a substantial cargo of steel billets, 
2750 tons, came in from New York. All the works have been 
busy with importations of iron ore from Almeria, Carthagena, the 
Persian Gulf, Passage, and Bilbao, Ebbw Vale alone receiving 
nearly 5000 tons and Blaenavon 6400. Pig iron from Whitehaven 
and Middlesbrough have been received during the week, an 
indication that home make has to be supplemented. Fish-plates 
and short rails are in demand, and one despatch of heavy rails has 
been made to Liverpool. In the Swansea valley all the steel works 
have been and continue in full drive, and at Llanelly there is no 
falling off in the activity which has been such an acceptable 
feature of late. 


The Tin-plate Trade. 

The statement of last week’s work, in receipts from the 
various mills, and despatched by shipment, tells a tale of unchecked 
prosperity in the trade. Nearly 77,000 boxes were received, and 
08 B30 boxes shipped, and this week on the Metal Exchange, at 
Swansea, it was stated that a very large order was coming from 
America, principally oil sizes. Prices are very firm, and general 
outlook is good. 


Latest Quotations—Iron, Steel, and Tin-plate. 

At Swansea, mid-week, upward prices ruled in the 
steel trade. Siemens bars aad mer’s were quoted at 
£5 7s. 6d. to £5 10s. Pig iron: Bessemer, mixed numbers, 
69s. 3d.; Middlesbrough, 56s. 10d.; Scotch, 61s. 6d.; Welsh 
hematite, 74s. 6d. to 75s. Iron ore, at Cardiff or Newport: 
Almeria, 19s. 9d. to 20s.; Rubio, 20s. to 20s. 6d.; Tafna, 20s. 6d. 
to 21s. 6d. All prices of tin-plates are firm. Ordinary plates: 
LC. 20 by 14 by 112 sheets, 14s. 3d.; Siemens primes, l4s. 4}d.; 
C.A. roofing sheets, £10 per ton ; big sheets for galvanising 6ft. 
by 3ft. by 30 g., £10; finished black plates, £10. Other quota- 
tions at Swansea are :—Block tin, £197 7s. 6d. Lead, £19 12s. 6d. 
Copper, £99 12s, 6d. Silver, 314d. per oz. Spelter, £28 5s. 
Copper works are well employed ; full time in all branches. The 
same condition of things exists in the spelter works, all being well 
placed. At Dilwyn steady progress is being made in the construc- 
tion of three new furnaces. The tube works continue busy. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 3rd. 

The open-hearth steel output has recently been increased by 500 
tons a day by the operations of the ten furnaces at Homestead, 
but this increase will by no means take care of the increase in 
demand. Another rolling mill is to be completed as soon as pos- 
sible on the Monongahela River, south of Pittsburg. When the 
great works at Gary, Indiana, are completed the country will 

facilities of such magnitude as will supply the possible 
requirements of the country for many years to come, It is the 
idea of the United States Steel Corporation to provide facilities 
at that point which will meet any probable demands, and its 
plans are perfected. 

There is a scarcity of all kinds of foundry iron because of the 
heavy purchases that have been made for delivery next year by 
nearly all the larger consumers. The supply of steel is far from 
being adequate, as the sheet tin-plate and wire mills in conse- 
quence are unable to run full time. Billets and bars are in short 
supply, and there is no immediate remedy in sight. The rush for 
ioe stock still continues, and the steel car mills are obliged to 
reject some offers at present, as they do not feel quite ready to 
bind themselves to have cars finished according to speci- 
fications submitted. Steel car builders now have contracts on 
their books for all the cars they can build to the end of next year. 

The great ore land deal which has been the subject of news- 

per talk for several months, and the consummation of which 
4 been erroneously announced from time to time, has been 
finally completed. The Great Northern Railway iron ore 

roperties have been transferred by lease to the United States 
Eteel Corporation. That corporation controlled, prior to the 

resent lease, 1,250,000,000 tons of ore, and by this lease, adds 
Fo0,000,000 tons. The Cambria Steel Company controls 52,000,000 
tons, and the balance of the ore is controlled by smaller companies 
and by individuals. 

Large purchases of rails continue to be made, and before the 
close of the year the capacity for next year will be entirely taken 
up. All of the structural mills are booking orders for shapes of 


all kinds, and the urgent requirements of car builders are keepin 
the steel plate makers overwhelmed with business. Prices for 
steel products remain stationary at present, although a good deal 
of crude iron is bought at previous prices. It would require only 
the asking to bring about a general advance in crude iron and 
steel. The copper market has advanced 4 to } cents per pound 
since last week. ‘[here is a marked scarcity of refined copper 
available for delivery this year. Electrolitic has brought as high 
as 30 cents, and lake metal has been marketed at 20). There ig 
quite a disturbance in the copper market, and even those on the 
inside are unable to tell what the outcome will be. Prices are 
advancing here fractionally, and it is impossible to give quotations 
that will hold good while a ship is crossing the Atlantic. Tota] 
shipments oi copper for the month of September, 13,519 tons, as 
compared with 19,263 tons September last year. During the first 
nine months of this year the total exports were 154,026 tons ; the 
corresponding period last year, they were 190,726 tons. 


NEw YorK, October 10th, 


The Government has ordered the construction of four lightships, 
which are to be erected at Camden, N.J., opposite Philadelphia, 
The four vessels will cost 396,000 dols. The Carnegie Company 
has just received an order for 10,000 tons of steel for the construc. 
tion of the Consolidated Exchange building in this city. The City 
Investment Company’s building will want 14,000 tons. The raij- 
road requirements of this city for steel and structural termina] 
work will call for something over 100,000 tons, and none of these 
orders have been placed. 

The supply of pig iron for early delivery is very limited, as shown 
by the fact that the least considerable sale of No. 2 foundry at 
Pittsburgh was made at 21-25 dols. There have been no recent 
sales of Bessemer, but large transactions have been recently closed 
in basic pig. A great many people who are contemplating the 
purchase of steel next year for various kinds of operations are 
apprehensive lest there will be a general advance in prices. To 
allay this fear the United States Steel Corporation has assured al! 
its customers and all who may likely want to buy steel from them 
that they do not need to advance prices on their standard com- 
modities. They intimate, however, that there may be changes in 
sheets, tin-plate, hoops, pipes, and tubes. There will be no 
advance on plates or rails, Bars have reached a slightly higher 
price. Billets sre selling at 30 dols. a ton, and a good many con- 
tracts expire January Ist, when there will be a rush for billets, which 
may crowd prices a little higher. The demand for crucible steel 
is unprecedented, and every plant on the finer grades of steel is 
working to fullest capacity. There is a rumour that sheets will be 
advanced on account of the high price of pig tin and billets. If 
there is any advance it will be made by the independents, and not 
by the great corporation. The announcement has created a good 
deal of consternation in some quarters that the steel plate mills are 
crowded with orders which will prevent their accepting any 
further business for next year’s delivery. This condition of things 
is due to the fact that the railroad companies have been ordering 
steel cars in large numbers; two systems alone recently having 
ordered about 30,000 steel cars of capacity ranging from 60,000 lb. 
to 80,000 lb. The American Steel and Wire Company has increased 
its output fully 25 per cent., in order to keep up with the demand 
for wire products. Rods are selling at 34 dols. to 34-50 dols, for 
Bessemer, and billets are selling at 30 dols. per ton, which leaves 
only 4 dols. to reduce the billet to a rod. Refined copper has 
advanced a trifle, and carload lots of Jake sold on Monday of this 
week at 22 cents, and electrolitic at 21 cents for October shipmeut. 
It is impossible at this time to speak with any assurance as to 
prices beyond February. The total shipments of copper so far this 
month across seas is 4650 tons. Tin is very excited on account of 
European conditions, and spot lots were offered yesterday at 
428. There were sales at 42-70 cents on dock to local buyers. The 
lead market is without special feature, and lead is sold at 5°90 
cents to 6 cents, spot delivery. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Ruston, Proctor AND Co., Limited, have received the highest 
award, Grand Prix, at the International Exhibition at Milan. 

SIEBE, GORMAN AND Co., Limited, submarine engineers, 
inform us that they have been awarded two grand prizes for their 
diving apparatus and other submarine appliances, 

Messrs. R. E. CoucH AND Co., of Finsbury Pavement House, 
E.C., have been appointed by Henry Berry and Co., Limited, of 
Croydon Works, Leeds, as sole London agents for the sale of that 
tirm’s hydraulic machinery and other manufactures. 

Messrs. J. E. HOPKINSON AND Co., Limited, india-rubber manu- 
facturers, of West Drayton, Middlesex, have been awarded them 
the Grand Prix at the Milan Exhibition, in addition to the Gold 
Medal, which they gained in the special short exhibition for auto- 
mobiles, for its patented solid tires for motor vehicles. This firm 
has also been awarded the Gold Medal for its exhibit of india- 
rubber fittings for continucus brakes for railways and tramways, 
and the Silver Medal for railway buffer and drawbar springs. 








ConTracts.—The Premier Gas Engine Company, Limited, of 
Sandiacre, near Nottingham, has recently been favoured with an 
order from Messrs. Alfred Hickman, Limited, of Bilston, for what 
is believed will be the largest gas-blowing engine in existence, 
certainly by far the largest in the United Kingdom, as it will have 
a capacity of 40,000 cubic feet of air per minute. The engine is to 
run on blast furnace gas.—Messrs. Abbott, Heinrich and Co., 20, 
Bucklersbury, E.C., have obtained the contract for building the 
chimney aud setting two boilers for the Guardians of Elham Union, 
near Folkestone.—The Underfeed Stoker Company, Limited, has 
received from H.M. War-office an order for the equipment with its 
type Estoker of four Babcock and Wilcox boilers for the new 
central power station at Woolwich Arsenal.—J. and E. Hall, 
Limited, of Dartford, are fitting the Russiau cruiser Rurik and the 
s.s. Fulabar and Palermo with their duplex type CO, refrigerating 
machines for preserving provisions, &c.—The Ryknield Motor Com- 

any, Limited, Bur+ »-on-Trent, has just received from Messrs. 
ss, Ratcliff and Gretton, Limited, an order for two of its Stand- 
ard 5-ton lorries.—The following contracts for Rateau_exhaust 
steam utilisation have recently been received by Mr. P. J. Mitchell, 
31, Budge-row, E.C.:—Bolckow, Vaughan and Co., one 500-kilo- 
watt three-phase turbo alternator condensing plant and pipework ; 
David Colville and Sons, one 500-kilowatt direct-current set, 230 
volts condensing plant ; The Penrikyber Navigation Colliery Com- 
pany, one 500-kilowatt three-phase turbo alternator condensing 
lant and pipework.—The Mirrlees Watson Company, Limited, of 
lasgow, has just received orders for condensing plant, &c., from 
the Central London Railway Company ; Guest, Keen and Nettle- 
folds, Limited ; the Liverpool Corporation ; the Adelaide Electricity 
Supply Company ; G. Harland, Bowden and Co. ; and the Bourne- 
mouth and Poole Electric rd Company, Limited.—The Horsfall 
Destructor Company, Limited, has just completed a power plant 
for the Falmouth Corporation electricity scheme, in which the 
refuse is to be used to generate electric light and power for tram- 
ways; a plant at St. Petersburg, of eight high-capacity cells, in 
which the new Horsfall patented system of mechanical charging bas 
been embodied ; and has also recently shipped destructor plants to 
Perth— Western Australia—and Singapore.—Messrs. Vickers, Sons, 
and Maxim, Barrow-in-Furness, have ordered a l4in. locomotive 
from Andrew Barclay, Sons and Co., Limited, Caledonia Works, 





Kilmarnock. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rising Tendency in Rheinland-Westphalia. 


Nor merely for pig iron, but also for several sorts of finished 
have prices moved gna in rather an alarmingly quick 

The advance of M, 10 p.t. for forge pig, Bessemer and 
foundry pig, for the first quarter in 1907, has been something of a 
surprise to many, because a rise of M. 6 p.t. had been counted 
upou, and the consumers of crude iron have naturally been most 
disagreeably surprised by the above increase in quotations. Con- 
cerning the condition, on the wholo, most satisfactory accounts 
can be given, the healthy tone of former weeks being well main- 
tained in all departments. The terms of delivery are getting 
longer from week to week. Demand in the semi-finished steel 
trade has been further increasing, and exceeds the power of pro- 
duction. Export has, on account of that, entirely ceased for the 
time being. In the malleable iron industry a most lively activity 
yrevails, and in spite of the increasing output of the mills, bars have 
actually becomescarce. Barsin basic are in specially strong request, 
but the business donein thisarticle is of a somewhat speculative kind. 
Prices tend further upwards. Iron bars are likely to be raised 
to M. 165 p.t. for the first quarter in 1907. The hoop trade is 
animated ; quotations vary between M. 150 to M. 152 p.t. For 
months to come activity in the plate and sheet department will 
be very brisk, fresh orders coming to hand freely. Common plates 
are quoted M. 150 to M. 152 p.t., boiler plates M. 160 p.t., and 
sheets M. 152 to M. 155 p.t. The business in pipes of every 
description moves on satisfactorily. 

Ata general meeting of the Union of German Rivet Makers a 
further advance in the market prices for all sorts of rivets has 
been resolved upon. Also bars, hoops, and plates are reported to 
have been raised M. 10 p.t. by the Diisseidorf iron merchants. 
According to the Messagero, the Italian Government signed con- 
tracts with Krupp for the supply of new guns worth 17 miliion 
lire. 


jron, 
fashion. 


Healthy Trade in the Siegerland. 

The fact that the Union for the sale of Siegerland iron 
ore has been prolonged for further two years has done much 
towards strengthening the iron market in the Siegerland. All 
departments are in vigorous employment, and the order books 
well filed. The terms of delivery for plates and sheets are 
uncommonly long; M. 160 p.t. for sheets and M. 150 p.t. for 
plates is firmly maintained ; only in a few special cases orders of 
previous date have to be executed at less. The construction shops 
are in particularly good employment. 


From the Saar and Mosel District. 

Very satisfactory accounts can be given of the demand 
and activity of the iron and steel trade, but the scantiness 
of supplies has increased rather than otherwise. Girders are 
less briskly called for now, owing to the abatement in activity in 
the building department ; but at the bar mills an exceptionally 
brisk employment is going on, and quotations have been advanced, 
bars in basic standing at M. 130 p.t. at works, while iron bars 
fetch M. 150, and even M. 152-50 p.t. The situation of the plate 
and sheet department is likewise very favourable, demand and 
inquiry remaining lively ; M. 155 p.t. is quoted for sheets, and 
M. 145 p.t. for heavy plates, free at works. The hardware busi- 
ness is as active as could be desired. 


The German Coal Trade. 


All sorts of fuel meet with excellent demand, and the 
scarcity in supplies increases. Deliveries from England remain 
heavy. Though output in coke is higher than ever before, it is, 
nevertheless, lower than consumption. 


The Austro-Hungarian Iron Jndustry. 


In all the principal trades a quietening down has been felt 
in the course of the past week, orders coming in more slowly now. 
From the coal market excellent accounts are given concerning 
demand. Consumers buy very largely because the threatening 
strike of the colliers leads dealers and consumers to be over- 
anxious with regard to the filling of stores. Also in coke quite an 
exceptionally lively trade is done, and the deliveries in Bohemian 
brown coal are extensive, being 15 per cent. higher than at this 
time last year. 


Favourabie Accounts from Belgium. 


Producers of iron and steel in Belgium are doing a fair 
business now, for rarely have demand and occupation, as well as 
the condition of prices in general, been more satisfactory than 
they are at present. Export price for bars is 146f. p.t. f.o.b. 
Antwerp ; bars in steel, 155 to 157°50f. p.t. For home consump- 
tion 150f. and 160f. p.t. is noted, In the girder trade 143°75f. p.t. 
may be regarded as the current price for export. Inland con- 
sumers willingly pay 150f. p.t. Common plates in iron or steel 
realise 170f. p.t. for home consumption ; Siemens-Martin plates, 
180f. p.t. Prices for all sorts of raw material stiffen perceptibly. 
Supplies in foundry pig are complained of as being rather scanty ; 
the same holds for semi-finished steel. The Belgian coal trade is 
active, as before. At a meeting that is to take place on the 
29th inst. the Belgian colliers intend stating their further demands 
as regards wages. Already in September partial strikes were 
reported from the Belgian coal ports. Coke remains in vigorous 
demand ; supplies are insufficient, on the whole, as much less is 
imported from Germany than previously. Imports during the 
first eight months of the present year have decreased from 
241,511 t. on 239,375 t. ; exports show a still more marked falling 
being 571,400 t. this year, against 644,924t. in the year 
veTore, 


Iron and Steel in France. 


: A steadily increasing demand is reported from the 
French iron market, inland consumption being so strong 
that ironmasters have become very chary with regard to 
foreign orders, and show but little inclination ‘to accept contracts 
from abroad. Exports in semi-finished steel have decreased per- 
ceptibly ; the same is expected to be the case with girders after 
awhile. Merchant bars are firm at 215f. to 220f. p.t.; steel plates 
are realising 220f. p.t.; hoops, 235f. p.t. The French coal trade 
is very lively, and the pits can hardly procure the quantities 
required. Prices, nevertheless, are not expected to rise, at least 
hot in the immediate fnture, because coalowners justly consider 
an advance in quotations to be the signal for a demand for higher 
Wages on the part of the colliers, 








Cop STORAGE AND Ick AssociATION.—The next meeting of 
a old Storage and Ice Assuciation will be held at the London 
nen of Commerce, Oxford-court, Cannon-street, E.C., on 

ednesday, November 7th, at‘ 7.30 p-m., when a paper will be 
read by Mr. F. Knowles on.‘* The Handling of Frozen Produce,” 
to be followed by discussion. 


PR cen INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
 e —The first general meeting of the session was held at 
bs © institution, Storey’s-gate, Westminster, S.W., on Monday, 
ctober 8th, 1906, at 8 p.m., Mr. S. W. Chailen in the chair. The 
Pages: of the simmer meeting were read, approved, and signed by 
. @ chairman, A paper, entitled ‘‘ The Manufacture of Brass Wire,” 
48 presented by Mr. E. J. Bolton, graduate, of Oakamoor. Mr. 
. te Symons opened the discussion, in which the following 
ge uates took part:—Messrs. A. O. Laird, E. Barrs, M 
uncan, A. C, M. Certwright and R. C. Atkinson. The meeting 
concluded with a vote of thanks to the chairman. 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the t of the let 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 











STEAM ENGINES AND BOILERS. 


18,878. September 19th, 1905.—IMPROVEMENTS IN THE MODE oF 
AND MEANS FOR GENERATING AND DIFFUSING HEAT IN CON- 
NECTION WITH STEAM BOILERS AND THE LIKE, The I[ncan- 
descent Heat Company, Limited, and Alfred Smallwood, both 
of 34, Old Broad-street, London. 

This invention relates to improvements in the mode of and 
means for generating and diffusing heat in connection with steam 
boilers, and refers more particularly to the construction of the 
combustion chambers in which the unconsumed gases are ignited and 
transformed into heat, the object of this invention being suffi- 
ciently to retard and accumulate a constant proportion of heat for 
igniting the carbon and other uncombusted gases in their passage 
through the combustion chamber, and at the same time assist in 
the diffusion of the remaining heat thus generated. There are 
five figures. Fig. 1 is a longitudinal section through a Lancashire 
boiler. The fire-box A is constructed at the entrance to the fire- 
tube B in the usual manner. The lining E of the combustion 
chamber F is formed of a tubular section, and is arranged in the 
fire-tube B in such a manner as to Jeave an annular space between 
the casing of the combustion chamber and the fire-tube of the 
boiler, which space is broken only by the necessary supports to the 
combustion chamber. The chamber is divided from the fire-box 
by a bridge C, and extends more or less along the whole length 


N°? 18,378. 

















of the fire-tube, the exit being arranged at the rearend. The 
tube forming the combustion chamber is constructed with a fire- 
brick lining E, which, in the working of the furnace, becomes 
incandescent and forms an accumulator of heat, which radiates 
into the combustion chamber F sufficiently to assist in igniting the 
unconsumed gases as they pass through frum the grate A, while 
around this lining a more or less heavy metal tube or casing of iron 
E* is provided and connected to the lining by dove-tail or other 
projecting ribs, which are provided upon the tube and which fit 
into dove-tail or other suitable recesses formed in the lining, the 
combustion chamber being formed in sections or lengths to admit 
of such construction. By means of this metal tube or casing a 
considerable proportion of the heat of the combustion chamber is 
diffused and transmitted to the fire-tube or other part of the boiler, 
and the end f! of the combustion chamber is connected with the 
annular space H. The whole of the remaining heated gases are 
yassed between the combustion chamber casing and the fire-tube 
B, the annular space H being preferably divided by supports to 
form top and bottom flues whereby the gases when leaving the 
combustion chamber pass along the top of the annular space and 
return to the back of the boiler along the bottom.—September 19th, 
1906. 


TURBINES. 


18,663. September 15th, 1905.—IMPROVEMENTS RELATING TO THE 
BALANCING OF FLUID-PRESSURE TURBINES, William J. A. 
London, Silverdale, Brooklands, Cheshire. 

This invention relates to elastic fluid-pressure turbines. In 

turbines of this type a portion of the motive fluid exhausted from 

the preceding expansion stage is passed to an annular space 
enclosed by the low-pressure end cover and the solid disc or web 
of the final drum, upon the outer circumference of which a portion 
of the blading of the last expansion stage is arranged in reverse 
order, is of such a diameter that the resultant of the opposing 
pressures on the disc is sufficient to counterbalance the end thrust 
of the high-pressure section of the turbine. With this construc- 
tion, in the case of a condensing turbine, the gland at the low- 
pressure end of the turbine will * subjected, on both the inside 
and the outside, to atmospheric pressure. The object of this 
invention is to diminish the diameter of the turbine constructed in 







N° 18,663. 










i a eee | f 
{i Local VL CL Llp COLL — es f 
{ba SSS SH p 


in| 


Y GSAS Nd WWW 
be [SSSA 
es a \ 
Ns 
a 




















this manner by dispensing with the employment of the final drum, 
which is sometimes of inconveniently large diameter, and still 
avoid the necessity of a balancing piston for the last expansion 
stage by retaining conditions of balance in this stage. There is 
one figure, a longitudinal section. The whole of the blading 
of the last expansion stage is arranged partly for direct 
flow, as shown by the arrows marked 1, and partly for a reversed 
flow, as shown by the arrows marked 2, on a final drum 3 of 
constant diameter. A portion of the motive fluid exhausted 
from the preceding expansion stage in passing through the first 
adjacent half 1 of the blading on the final drum 3 continues, 
therefore, in the same direction of flow direct to the exhaust. 
The final drum 3 is connected by one or more webs 6 provided 
with passages 7 to a hub 15 mounted on the drum 16 of the 
preceding expansion stage. The passages 7 permit the remainder 
of the motive fluid exhausted from the preceding expansion stage 


the cover plate 9 at the low-pressure end of the turbine casing. 
From the chamber 8 the motive fluid passes in reversed direction 
through the second half 2 of the blading on the final drum 3 to the 
annular chamber 4, and thence to the exhaust 5. With this con- 
struction the last expansion stage is balanced and the balancing of 
the preceding portions of the turbine is effected by the arrange- 
ment io a well-known manner of suitable dummy balanving pistons 
10 and 11 at the high-pressure end of the casing.— September 19th, 
1906. 


LOCOMOTIVES. 


19,664. September 29th, 1905.—IMPROVEMENTS IN LOCOMOTIVES, 
Hugh Reid, chief managing director of the North British Loco- 
motive Company, Limited, Hyde Park Works, Springburn, 
Glasgow, and David MacNab Ramsay, 15, Florida-street, 
Mount Florida, Glasgow. 

This invention relates to condensing steam-electric locomotives, 
and has for its object to provide a condensing system such that the 
apparatus as a whole is of greater advantage under certain condi- 
tions, such, for example, as where the power to be developed, rela- 
tively to the space at disposal for the apparatus, is so great that a 
sufficient area for the insta lation of an effective air-cooled con- 
denser is not available. There are two figures. Fig. 1 shows, 
diagrammatically, the locomotive in sectional side elevation. The 
locomotive is carried upon bogies A at either end, each bogie being 
upon eight wheels, and four of the wheels of each being driven by 
electric motors B, the armatures of which are carried directly by 
the axles. Current is supplied to the motors B by a dynamo, regu- 
lating devices—not shown—of the usual kind being arranged in a 
driving compartment at the front end of the vehicle. The dynamo 
is driven by a turbine E—in this case of the Curtis type—directly 
connected to it, and steam is supplied to the turbine by a boiler F, 
of locomotive type, placed with its fire-box towards the centre of 
the vehicle. The exhaust steam from the turbine E passes by an 
exhaust pipe to a jet condenser, uperated by pumps, drawing from 
a supply tank, arranged at the lower part of the front end of the 
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structure, and delivering the mixed steam, condensing and con- 
densed water to pipes, which are arranged in the upper 
part of the forward end of the structure, and are pro- 
vided with a series of perforated distributing branch pipes, 
arranged transversely. These branch pipes deliver the hot 
water over screens of meshed wire, arranged longitudinally in 
this part of the structure. The meshes of the screens are of a 
size to retain drops of water, and the water delivered to them is 
cooled while flowing down by air entering the structure at the 
forward end, passing over the screens, and escaping through open- 
ings, the size of which may be adjusted by sliding doors, The 
cooled water from the screens descends into the tank, from which 
it is drawn by the pumps and by feed pumps P—the connection of 
which is not shown—for boiler feeding, the tank K being of a 
capacity sufficient to make up for any losses there may be during 
the length of run for which the locomotive is designed. Vacuum 
is maintained in the condenser by the pumps. A turbine-operated 
blower R is provided for the boiler fire, and, for the feed-water, a 
feed-water heater S. The locomotive is operated from the driving 
station, which communicates with what may be termed the engine- 
room at the centre by a central passage through the cooling com- 
partment, within which are arranged the screens, and the usual 
electrical and steam equipment is provided.—September 19th, 1906. 


GAS PRODUCERS. 


22,974. November 9th, 1905 —IMPROVEMENTS IN GAS PRODUCER 
GENERATORS, Thomas W. S. Hutchins, 5, Cross-street, Man- 
chester, and James B. Wilkie, 8, Southwvod-road, Liverpool. 

This invention consists of improvements in producer gas gene- 

rators, and has for its object to simplify the construction. This 

gas generating apparatus consists primarily of a metal case lined 
with refractory material, and having at the top a hopper which 
will deliver the coal to the inside of the generator without opening 
it to the atmosphere. At the bottom of this generator are placed 
one or more doors for cleaning purposes. The bottom of the 
producer is formed of refractory material, on the top of which 
is placed an iron plate. Attached to the generator is a vaporiser, 
arranged so that the gas leaving the generator will pass through 
on its way from the generator. The heat contained in this gas 
will be used in the vaporiser for generating the steam or vapour for 
use in the generator for making gas. The water from which this 
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steam is raised is passed over the pipe or pipes through which the 
gas tlows. There is one figure, a sectional elevation. An iron 
vertical shell or case a with cover and bottom plate is lined with 
refractory material >. On the upper end of the case rests the 
stoking valve and hopper c. On the front and back of the 
generator are fitted two or more cleaning doors, not shown. The 
blow-pipe / is bolted or otherwise fastened to the case a, the end 
of this blow-pipe projecting inside the generator. On the opposite 
side is attached the vaporiser, which consists of a cast iron tube ¢ 
for conveying the gas from the top of the generator to the washer. 
Round this tube is wound fibrous material, such as lamp wick. 
This cast iron tube ¢ is in turn enclosed in a wrought iron tube &, 
this tube being attached to the casting at the bottom, but open at 
the top to the atmosphere. At the bottom of the generator is 
fire brick, on the top of which rests an iron plated. The apparatus 





to pass between the inner circumference of the drum 3 and the 





outer circumference of the hub 15 to the chamber 8 closed by 


has a fire lighted within the chamber, the fuel being fed in througb 
the valver. The air will pass in through the vaporiser entering 
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at the top of the cover 4, and passing down between it and the 
pipe e into the bottom of the generator, then through the fire. 
The products of combustion will pass upwards through the fuel 
and then through the pipe ¢, through the chimney valve and / out 
to the atmosphere through the chimney m, Combustion may be 
quickened by rotating the fan », the air passing from this fan 
through the pipe / into the bottom of the generator, so forming a 
pressure there, the air being prevented from escaping through the 
vaporiser by means of a plate being inserted in the slot o provided 
for it. When the fire is sufficiently bright, water will be turned 
on to the blow-pipe 2. This water will find its way down through 
the pipe on to the plate d, which is now hot through the radiation 
from the incandescent fuel. Steam is immediately generated. 
This steam passing with the air through the incandescent fuel, gas 
is formed, which passes through the pipe e and through the 
chimney to the atmosphere. At this point the chimney valve / is 
closed and the plate from the slot o is removed, and water turned 
on the vaporiser, and the engine, when the producer is acting as a 
suction producer, is started. The suction of the engine will then 
draw air down between the vaporiser case & and the pipe e. This 
air will be charged with steam given off from the wet fibrous 
material 7.—September 19th, 1906. 


ELECTRIC MOTORS. 


21,064. October 17th, 1905.—IMPROVEMENTS IN AND RELATING TO 
ALTERNATING-CURRENT ELEcTRIC Motors, The British Thow- 
son-Houston Company, Limited, 83, Cannon-street, London, 
Hans 8. Meyer, Loreley, Hillmorton-road, Rugby, and Paul A. 
Mossay, 147, Clifton-road, Rugby. 

This invention relates to alternating-current electric motors of 
the induction type, and has for its object primarily to simplify and 
cheapen the construction of the starting device, and to improve 
the efficiency of the motor. The invention consists in providing 
the secondary member of the motor with the usual running wind- 
ing, and with an auxiliary winding in the form of a squirrel cage, 
composed of bars of magnetic material placed in slots or tunnels in 
the secondary core member in inductive relation to the primary 
winding. There are three figures. Fig. 1 is a vertical section of 
the rotor of an induction motor. The rvtor is constructed of 
punchingsor laminationsa of magnetic material, which areassembled 
on the spider 6 secured to the shaft c. These punchings are pro- 
vided with slots, the upper part of the slot being adapted to 
receive the low-resistance copper winding, while the lower part of 
the slot opens into a round channel adapted to receive a bar / of 
iron or other suitable magnetic material, which forms part of a 
squirrel-cage winding. The bars / of the squirrel-cage winding are 
riveted to the end flanges ¢, between which the rotor punchings are 
clamped, and serve to hola the latter together. The copper wind- 
ing is divided into sections, and at starting the path for the 
currents induced by the primary current in the stator—not shown 
—of the induction motor is that afforded by the squirrel-cage 
winding, and since the frequency of these currents is then high, the 
resistance of the squirrel cage is also high, owing to the so-called 
‘*skin effect” of the iron bars, As the motor comes up to speed, 


N° 21,064. 























the successive sections of the copper winding are connected in 
parallel with the squirrel-cage winding, until finally the 
whole of the copper winding is in parallel with the squirrel- 
cage winding. The rotor current is then divided between 
the two windings in the proportion of their apparent resist- 
ances. The squirrel-cage winding is also magnetically active 
to carry the working flux. In the construction of the 
switch apparatus for controlling the motor, the copper winding is 
tapped at two sets of points, the points in each set being displaced 
90 deg. from each other, and connections are brought along the 
rotor spider to fixed spring contacts j—only one of which is shown 
-mounted on an insulating ring £ attached to the rotor spider. 
These contacts are preferably provided with carbon tips j1, and co- 
operate with a short-circuiting bell-shaped member / feathered on 
the rotor shaft, so that it can be moved axially along theshaft. In 
recesses formed in the interior of the member / there are placed 
insulating blocks m ml, spaced round the rotor shaft similarly to 
the spring contacts 7 and co-operating therewith. In the figure, 
the contact 7 and the co-operating insulating block m are shown 
displaced from their true positions for the sake of clearness. When 
the motor has started the member / is moved towards the rotor, 
causing two of the spring contacts j, corresponding to the first sec- 
tion of the Jow-resistance copper winding, to leave the insulating 
blocks m and pass into contact with the metal portion of the 
member /, thereby connecting the first section of the winding in 
paralle] with the squirrel-cage winding, or, where the windings are 
entirely insulated, chort-circuiting the first section so as to provide 
an additional or parallel path forthe currents induced by the stator 
windings. The insulating blocks m! are deeper than the blocks m, 
so that in this position of the member / the contacts j, corresponding 
to the second section of the copper winding, are still insulated. 
Upon further movement of the member / these contacts are 
short-circuited, and thus the whole of the copper winding is in 
parallel with the squirrel-cage winding.—September 19th, 1906. 


ROAD MOTOR VEHICLES. 


20,934. October 16th, 1905.—IMPROVEMENTS IN OR RELATING TO 
HYDRAULIC CLUTCHES, George Sparks, Fairview, Hanworth- 
road, Feltham, and Francis 8, E. Boothby, Weston Lodge, 
Spring-grove, Isleworth. 


member containing a liquid. The clutch members form between 
them an annular chamber, and projections or vanes are provided 
on the members to lock the liquid between the members when 
the clutch is engaged. In order to allow the clutch to slip, to 
vary the leakage of fluid in the annular chamber, or to permit 
free relative motion of the two members before the inner member 
is removed from the outer member, means are provided for 
varying the extent to which the movable vanes project into the 
annular chamber. There are three figures. Fig. 3 is a side 
elevation partly in section of a portion of the mechanism. The 
driving shaft carries an outer clutch member B in the form of a 
easing which conveniently forms the fly-wheel. The casing 
embraces the driven shaft, and a stuffing-box D is provided 
between the casing B and the driven shaft C to allow rotation 
while retaining within the casing the liquid, such as oil, with 
which it is completely filled. Keyed on thedriven shaft C and 
axially movable thereon is an inner sliding member E, which 
may be moved into or out of contact with the outer member B 
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Fig. 1 is a diagram of the system. A B is a non-magnetic metallic 
wire extending between the N and S poles of a magnet. ¢ ie 
a detector of electric waves and vibrations or secondary windj = 
of a transformer or of a relay, the primaries of which are po 
nected to a detector of electric waves and vibrations, p is 
battery. The tension of the wire A B is so controlled that Bt 
vibrating freely it performs a number x of vibrations every second. 
If the detector is reached by electric waves emitted from a 
radiator with the same frequence x, viz., by oscillatory sparks pro 
duced with a speed x a second, the electric wave detector will he 
influenced x times a second, and the current passing through the 
wire A B is a pulsating or alternate current having the same 
frequence x. Owing to the electro-magnetic action between the 
electro-magnetic current passing through it and the magnetic 
field of the magnet, the wire receives every second » impulses, so 
as to shift it at right angles to its direction and to that of the 
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by the usual clutch pedal. By means of flanges or steps B! on 
the outer member, and flanges or steps E! on the 
member, a closed annular chamber is 
members when they are engaged. On the outer member B is a 


B2 to Jock the liquid in the annular chamber. In order that 
during relative motion of the clutch members the sliding vanes 
F may be momentarily withdrawn to clear the fixed projection B?, 


F! on each vane terminating in a hook carrying a roller F?, which | 
engages the cain G at a point diametrically opposite to the cor- | 
responding vane F, so that as the cam rotates it withdraws | 
the vane F from the annular chamber so as to clear the fixed 
projection B*. Springs F* exert an outward pull on the vanes. 
September 19th, 1906. 


21,890. October 
MECHANISM 
Hooydonk, 6a, Blundell-street, Caledonian-road, London, N. | 

This invention relates to the steering mechanism applied to the 
steering road wheels of motor-propelled vehicles, and has for its 
object to construct a simple mechanism which will automatically 
take up any looseness of the parts of the steering mechanism. 

There is one figure, a plan of front steering. A A are the road | 

wheels pivoted on their centres B B, and are moved from right to 

left or from left to right by their steering arms C C. The steering 
arms C C are connected together by an inextensible bar D, which 
may be made telescopic and provided with any suitable means of 
locking, so that the wheels A A can be set parallel to each other 
when first assembling the mechanism. An eyebolt E is provided 
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at the end of each of the arms C C, through which slide the rods | 
F F. Compression springs or buffers GG slide over the rods F F | 
and are adjusted to the required amount of compression by means | 
of nuts H. A pitch chain J connects the rods F F. K K! are the | 
two side members of the frame of the vehicle and a cross member | 
L runs across the frame, being firmly fixed to K and K!. The | 
member L is provided with a lug or bracket T, which acts as a | 
bearing for the steering column M, which is provided with a fixed | 
sprocket wheel N and flanges O 0!. Two brackets or extensions 
P P are further rigidly tixed to the cross member L carrying 
revoluble guide rollers Q Q, held in position by pins RR, the 
rollers revolving between two flanges, the upper one of which is 
shown at S and the lower one at S!. The cross member L and the 
brackets Tand P P may be either permanently fixed in position or 
made movable by means of bolts, clips, or by any suitable means 
enabling the mechanism to be fitted to vehicles of different pro- 
portions.—September 12th, 1906. 


WIRELESS TELEGRAPHY. 


24,718. November 29th, 1905.—IMPROVEMENTS IN OR RELATING 
TO WIRELESS TELEGRAPHY, Ferdinando Lori, Padua, Italy.— 
Date under International Convention, November 30th, 1904. 

Thesubject of thisinventionis a wirelesssignalling system, in which 

a phenomenon of electro-magnetic resonance is utilised forobtaining 





This invention relates to improvements in hydraulic clutches, 
An inner sliding member is arranged within an outer clutch 





the separation of the radio-telegraphic signs, There are two figures, 
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magnetic lines, and, owing to the well-known phenomenon of 
resonance, the wire is vibrated even if the impulses received are 
so small that each of them separately, or a series of them repro- 





inner | 
formed between the | 


fixed projection B?, which forms a partition in the annular | 
chamber. The inner member E is provided with two radial vanes | 
F, which, when driving, co-operate with the fixed projection | 


: + 2 | 830,778 
the vanes are controlled by a cam gear, comprising a cam G, a | 30,778. 
projection G! on one side mounted on the casing B, and a spindle | 


duced with different frequence, would not deviate it materially 
| from its balanced position. The wire is thereby enabled to act as 
a receiver of wireless signals only in the case they are emitted 
by a series of sparks at a rate of na second. If from one or more 
stations wireless signals are simultaneously sent by a series of 


| sparks reproduced with m different frequences, and in one or tore 


receiving stations m receiving wires such as described are placed, 
each of them syntonised for each of the m frequences disposed of, 
these receivers will be adapted to separately receive the signals 
transmitted with the various frequences. Thus as many wireless 
messages may be received simultaneously and independently from 
each other as are the frequences disposed of.—Septembey 19h, 
1906. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
Metac-curtine Saw, H.R, Geer, Johnstown, Pu. —Fild 
December 31st, 1904. 


The drawing explains the nature of this invention. The cutting 


[830,778] 


teeth are secured by wedges and screws and nuts. There are 


three long claims, 


830,884. Gas Propucer, W. H. Cone, Berlin, Ontario, Canada, 
assignor to the Cone Gas Machine Company, Detroit, Mich. a 
Corporation of Michigan. Original application filed June ith, 

905.— Divided and this application filed A ugust 31st, 1905. 
The first of two claims describes this invention sufficiently. In 

a gas generator, the combination with the casing and fire-brick 

lining forming a fire-pot or gas chamber, of a water section 

superimposed on the top of the casing, and leaving a space 
between the top of the fire-brick and the bottom of the water 
section, and having gas flues passing therethrough, and a central 
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orifice extending therethrough, a suitable source of water supply, 
a dome surmounting the water jacket and having a central orifice 
registering with the central orifice in the water jacket, a a5 
supply conduit extending therefrom, and an adjustable air supply 
valve communicating with the interior of the water jacket an 
extending up through the dome, a pipe or conduit extending from 
the interior of the water jacket down through the fire-brick to and 
communicating with the bottom of the fire bed, a valve for closing 
the top of such pipe, and means for manipulating such valve @* 
and for the purpose specified, 
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THE NEW GOODS STATION AT NEWCASTLE. | 


As a representative example of monolithic ferro-con- | 
construction, the new goods station built by the | 
North-Eastern Railway Company in the Manors district | 


crete 


of Newcastle-on-Tyne deserves attention, not so much for 
its size as for the exceptionally heavy loads on the main 
columns and floors, the novel design of the department, 
described as the “automatic flour store,” and the 
admirable nature and arrangement of the equipment for 
the mechanical handling of merchandise. 

Without taking into account cantilever projections for 
the housing of hoists the building measures 430ft. long 
by 179ft. 4in. wide, its maximum height being 98ft. above 
foundation level. The building comprises a basement, 
ground floor, and three upper storeys, but a portion of the 
uppermost floor is in the form of a flat roof protected by 
a parapet 7ft. high. The heights of the different storeys 
measured from floor to floor are as follows :—Basement, 
18ft.; ground floor, 34ft. 10in.; first floor, 10ft.; second 
floor, 10ft.; third floor to eaves, 11ft. 6in. 


The basement is equipped as a low-level goods station, | 


having three platforius and four railway tracks, to which 
access is given by two wagon hoists just outside the 
main building, and a wagon traverser inside the base- 
ment, while a subway to the goods yard affords access for 
vans and other horse-drawn vehicles. Four turntables 
are provided across the centre of the station to facilitate 
the transference of trucks from one line to another. 

The ground floor is to be used as a goods station in 
direct communication with the branch and main lines of 
the North-Eastern Railway, and, as shown in Fig. 5, has 
six railway tracks and three platforms. 


The main entrance for trains is at the northern end of | 


the station, but to enable trucks to be brought in at 
other points four turntables are being fitted on the lines 
running just outside the building, two on the east and 
two on the west. Corresponding turntables are provided 


inside the station on the tracks next to the outer walls, | 


and four other turntables are provided at the south end 
of the central rails. The positions of the turntables are 
indicated in Fig. 5. 

A space of about 500,000 cubic feet is occupied by the 
automatic flour store. This consists, as illustrated in 
Figs. 6 and 8, of a series of parallel sloping floors, divided 
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where also there is a spiral staircase built entirely of 
ferro-concrete, leading from the ground floor to the 
upper storeys. This detail consists of a cylindrical 
column about 7iin. diameter, from which the treads 
project without external support of any kind. 
Although the construction has a somewhat risky 
appearance to the eye accustomed to masonry work, it is 
perfectly safe, as the treads are built monolithic with 
the central column, and the parts are interconnected by 
radial and vertical reinforcements of steel bars. 

To discuss the design and construction of the new 











Fig. 2—NORTH END OF STATION 


station"in full detail would ‘be impossible in an article 
such as this, and apart from a few preliminary remarks 
we must,confine attention to structural features of 
especial interest. While the entire building is of 
monolithic character, it may be regarded in a way as 
representing what is termed “cage” construction, for 
the entire weight oi the walls, floors, and roof, and all 
superloads are carried by a framework of girders and 
columns, and transmitted by the latter direct to the 
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Fig. 1—DETAILS OF GIRDER 


so as to constitute shoots, into which bags of flour or 
grain can be inserted at the second and third floor levels 
until the whole of the store is filled, the total capacity 
being nearly 17,000 20-stone sacks. The delivery of 
flour or grain will be controlled by a series of levers 
operated by electricity from a central station, and 
arranged so that the exact quantity required can be 
discharged upon the delivery area of the platform on the 
ground floor—see Fig. 5—the number of bags delivered 
being recorded by automatic registering apparatus. 

The mechanical equipment for handling materials 
includes several types of electrically-operated cranes and 
hoists, some of the more important being briefly 
described below. In the basement there are two pillar 
cranes capable of being revolved through a complete 
circle of 20ft. radius—the track for one of these, D, being 
represented in Fig. 7—and two revolving cranes E E!, of 


10ft. radius, with traversing motion, travelling on rails above | 


the eastand west platforms respectively. On the ground 
floor, as shown in Fig. 5, two wall cranes, F F, of 20ft. 
radius, and two 10ft. revolving cranes X X, with traver- 
sing motion, travelling on rails running from end to end 
of the station, are the chief items of the equipment. On 


each of the upper floors fourteen doorways are provided— | 


see Fig. 6—over which electric hoists are fitted, so that 
goods can be unloaded from or loaded into railway trucks 
brought alongside the building on the east and west 
sidings. These hoists are protected from the weather by 
cantilever hoods projecting 15ft. The hoists M M can be 
traversed for about three-fourths of the distance across 
the building—see Fig. 8—and are designed for the delivery 
of flour and grain into the automatic store; the hoists 
P P P raise and lower only. There are also four conveyor 


hoists QQ QQ travelling on tracks fixed immediately below | 


the roof. 
cantilever towers projecting about 15ft. from the face of 
the outer walls. To increase the scope of the hoists the 
floors of all the upper storeys are slotted right across, so 
as to permit the chain and hook to be passed down to 
platform level in the ground floor station. Consequently, 
packages can be slung on any floor, traversed to the light 
wells and other openings, and transferred to any other 


floor, or deposited in trucks on the railway lines in the | 


yard outside. 
The offices are situated at the south end of the station, 


Outside the building these hoists are housed in | 


| 
| 
| 


foundations, which rest on boulder clay, and are propor- 
tioned so that the pressure shall not exceed the limit of 
five tons per square foot. 

Up to the first floor level the main framework comprises 
seventy wall and interior columns in five rows, spaced 
33ft. apart longitudinally, while between the rows there 
are two intervals of 37ft. 2in., and two of 52ft. each, centre 
to centre—see Fig. 7. The columns are connected at 
each floor by wall beams or lintels, and by main and 
secondary girders inside the station. There are also 





Fig. 3—HIGH-LEVEL STATION 


thirty auxiliary columns in the basement and ground 
floor storeys for carrying exceptionally heavy local 
loads, some of these members being indicated in Figs. 
5, 7, and 8. Above first floor level the framework 
consists essentially of 440 wall and interior columns in 
thirteen rows, which, where unbroken by light wells and 
the automatic flour store, each contain 40 columns, 
spaced 11ft. longitudinally and 15ft. transversely. The 
arrangement on the first floor will be seen in Fig. 6. 


These columns are connected at each storey by wall 
lintels and interior beams. The storeys devoted to ware- 
house purposes represent quite a different class of design 
from that in the station proper, whose main columns and 
girders may be said to act as foundations for the upper 
part of the building. Nevertheless, the two systems 
of construction are intimately connected to form one 
complete frame of enormous strength, whose rigidity is 
further increased by the monolithic incorporation of the 
floor slabs, platforms, flat roof, and walls, with the main 
members of the ferro-concrete “ cage.” The walls between 
the columns and lintels, having no weight to carry, are 
only 4in. thick. 

The wall columns are built up from a retaining wall 
of mass concrete, the bottom of which is at the depth of 
18ft. below the level of the goods yard, this foundation 
wall being 14ft. 6in. high by 6ft. thick, reinforced by 
counterforts with the thickness of 4ft. at suitable intervals. 

Outside the eastern boundary, the level of the ground 
is considerably higher than the surface of the goods yard, 
and owing to the unstable character of the earth for a 
distance of some 200ft. along the eastern side of the 
station, it was considered desirable to supplement the plain 
concrete retaining walls by the addition of a ferro-concrete 
construction, consisting of stanchions, built up from the 
basement floor to the underside of the ground floor 
girders, these stanchions having extended bases of the 
same material, and between them a thin but strongly re- 
inforced wall of ferro-concrete. The ends of the stanchions 
are tied by a beam of ferro-concrete, affording support for 
the main girders at ground floor level; and to prevent any 
tendency of the stanchions to move inward under the 
outer earth pressure, horizontal struts were formed in the 
thickness of the basement floor, reacting against the 
column bases in the first interior row. 

In virtue of this arrangement, the whole weight of the 
building is brought to the aid of the retaining wall and 










































stanchions in resisting the inward earth pressure. With 
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the further effect of reducing the load on the retaining 
walls the main wall columns are carried by cantilever 
projections of the transverse girders in the ground floor. 
These cantilevers extend for a length of 3ft. beyond the 
ferro-concrete stanchions by which they are supported. 

In the high-level station, the floor system was calcu- 
lated for a superload of 3 cwt. per square foot in addition 
to the live load represented by railway traffic, the opera- 
tion of turntables and other heavy machinery, and the 
movement of vehicular traffic, goods, and men employed 
about the station. The most severe moving load that 
will be experienced on any part of the ground floor is 
represented by a six-wheel railway wagon, weighing, with 
its contents, 42 tons, on a wheel base of 13ft. 

In view of such loads as these, it is interesting to 
recall the idea once entertained by engineers that ferro- 
concrete floors were distinctly risky constructions, scarcely 
to be relied upon for carrying their own weight with 
safety. Now that we have arrived at the stage when 
railway trains are actually run over floors built altogether 
of reinforced concrete, and supported by columns of the 
same material, it is abundantly evident that the time for 
doubt has finally passed away. 

Fig. 7 is a cross section which will assist the reader in 
following the subjoined notes upon the main construc- 
tional features of the building. 

The ground floor system comprises transverse girders 
spaced 33ft. apart, extending from side to side of the 
building, and having five intermediate supports between 
the walls. The main girders are broken into sections by 
the raised portions forming platforms on either side of the 
central row of columns. Their dimensions are lft. 6in. 
wide by 3ft. 3in. deep, except in the centre of the floor, 
where the depth is reduced to 2ft. 9in., owing to the 
reduced length of the spans. The longitudinal secondary 
girders measure lft. wide by 2ft. 3in. deep, and the spacing 
varies from 4ft. 6in. to about 7ft., according to circum- 
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FERRO-CONCRETE GOODS STATION AT NEWCASTLE 


( For description see page 411) 
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stances. All the girders are connected by a monolithic 
slab of ferro-conecrete Qin. thick, and over this is a 
concrete floor in which are embedded the sleepers for the 
permanent way. The original intention was to build the 
floor perfectly level from wall to wall, and upon it to 
erect timber platforms for dealing with traffic. This plan 
was abandoned on the advice of the structural engineer 
in favour of the raised platform construction, which has 
saved expense and increased the clear headway in the 
sub-station from 10fi. 9in. to 15ft. 6in., thus affording 
space for the travelling cranes E E! running above the 
east and west platforms. 

As illustrating the great strength of the floor con- 
struction it may be mentioned that no special support 
was necessary for the heavy turntables in the high-level 
station beyond the substitution of diagonal ribs for the 
ordinary joists between the secondary beams. 

Two of the five rows of columns in the basement are 
simply for the purpose of supporting the floor of the 
upper station, the other three rows being carried up to 
the under side of the first floor. Therefore, the loads on 
the columns are widely different. For instance, on columns 
of type H the load is only 224 tons each; on columns 
of type G the load is 927 tons each; and each column of 
the type I in the central row has to carry the enormous 
load of 1105 tons. Fig. 4 contains a sectional elevation, 
up to ground floor level, of a central column—type I— 
and detail drawings illustrating the arrangement of the 
reinforcement. Being self-explanatory, these illustrations 
require no comment, but it may be meptioned that the 
footing shown plain in the elevation is really reinforced 
by horizontal bars laid in rows at right angles to each 
other, and connected by vertical loops of flat steel 
for resisting shearing stresses. The extended capital near 
the top is for the purpose of carrying the circular rail 
track for the pillar cranes in the lower goods station. 
Owing to the large percentage of steel incorporated in the 
concrete, the type of column here illustrated only 
requires a total sectional area of 1600 square inches, 
which is very little if any more than the cross section of 
a steel column properly encased with an adequate thick- 
ness of fire-resisting material. 

In the upper station columns of types G and I have 
the transverse dimensions of 24in. by 36in. and 26in. by 
36in. respectively. Here, again, each of them is pro- 
vided with an extended capital of suitable form for carry- 
ing the rails for the reas cranes. , 

Among the most striking structural features in the 
interior of the building are the large arched beams 
crossing the building in four spans, two of 87ft. 2in. and 
two of 52ft. The calculated load on each of these beams 
is 400 tons, and the two central portions are, with one 
exception, the longest span ferro-concrete girders hitherto 
designed for any building in this country. 

Fig. 3 is an interior view giving a good general idea of 
the ferro-concrete construction in the high-level station— 
a hall of magnificent proportions measuring about 430ft. 
long by 180ft. wide by 35ft. high. 

Sig. 10 is the reproduction of a drawing that will well 
repay examination, and as all particulars of the construc- 
tion are there given in full, detailed description is quite 
unnecessary. Attention may be directed, however, to the 
reinforcement in the arched beams, which is so disposed 
that no thrust is exerted against the outer walls. Three 
details are given for beam A on line TT. These refer to 
different members of the same general type crossing the 
building at other points. At the upper part of the draw- 
ing will be found particulars of the secondary beams of 
the first floor, and a section showing the reinforcement of 
the connecting floor slab. Another interesting series of 
sections at the left-hand side shows the construction of 
the wall beams, or lintels, carrying the weight of the 
upper curtain walls and one edge of the outermost panels 
of the floor slab.. 

The upper storeys of the building, as shown by the 
transverse sections, Figs. 7 and 8, possess no features 
particular worthy of remark, being carried on small 
columns supported by the main girders above the high- 
level station. The cantilever housings for the conveyor 
hoists, and the cantilever shelters over the various load- 
ing doors represented in Figs. 6 and 8, are, however, 
examples of remarkably bold design, and would have 
been thought distinctly hazardous a few years ago when 
engineers in this country were unfamiliar with the valu- 
able properties of reinforced concrete. 

We turn next to some details of construction connected 
with the automatic flour and grain store which, cutting 
diagonally through three storeys of the building, has neces- 
sitated the design of some exceptionally deep ferro-concrete 
lattice girders between the main columns, to carry the 
very heavy dead and live loads of the storage shoots and 
their contents. Reference to Fig. 8 will show that the 
supports for the automatic storage consist of triangular 
frames and horizontal beams of different depths and 
spans, taking bearing on the three main columns G, G, 
and I, and upon two additional columns J and K rising 
from the east and west station platforms. 

Figs. 11 and 12 are views showing the framework 
supporting the flour store and the conveyor galleries of 
the same department. 

_At their lower ends the inclined shoots of the store 
discharge into electrically-driven conveyors, moving in an 
upward direction, so that the hinged door at the bottom 
of each shoot may offer no obstruction to the passage of 
the filled sacks, which are then transported by the con- 
veyor down a slope parallel with that first mentioned, and, 
finally, down a third slope to the delivery area, 95ft. 
wide, marked on the west platform in Fig. 5. 

The automatic store is carried by triangular latticed 
frames, or ramps, of two different types, one extending 
from column G to the centre column I, with intermediate 
support from column J, and the other continuing the same 
slope from column I to the auxiliary column K. Similar 
frames are spaced .at intervals of about 9ft. centre to 
centre under the whole length of the automatic store, 
the load on each frame varying from 80 to 100 tons. 
Fig. 6 shows the store to be divided into three sections 





by the main arched girders passing from wall to wall of 
the building. With the exception of these members, all 
the main and secondary beams have been suppressed in 
a large portion of the building. Consequently, on the 
third floor there is a gap of 60ft. by 95ft., on the second 
floor one of 100ft. by 95ft., and on the first floor one of 
about 140ft. by 95ft., the latter divided by two of the 
main arched girders, as stated above. It will be readily 
understood that the break of continuity in these floor 
systems presented serious engineering problems for solu- 
tion, especially as the stipulation was made by the railway 
company that the construction should be such that in 
case of need the whole of the automatic storage accom- 
modation might be removed and the floor system made 
continuous in each storey of the building. 

Considerations of space quite forbid the attempt to re- 
produce drawings giving anything like a complete repre- 
sentation of the structural features of the automatic flour 
store, and we must be content with two typical examples. 

Fig. 9 contains a sectional elevation of the triangular 


frame between the west and central main columns G and | 





Fig. 11—FRAMEWORK SUPPORTING FLOUR STORE 


I, the total length of this frame between the columns 
being 50ft., with one intermediate support at column J, 
about 15ft. from the western end. At the upper end the 
depth of the frame is 15ft. 6in., and, as seen by the 
drawing, it tapers down almost to a point at the lower 
end. Several sections of the compression and tension 
booms, the ties and struts, are contained in Fig. 9. 
Attention may be particularly directed to the general 
disposition of the reinforcement, and to the satisfactory 
manner in which the bars of the different members are 
anchored into the concrete, so as to secure the action of 
the whole as a genuine framed structure. 

The two series of triangular frames supporting the 
automatic storage are connected by lattice girders of 
ferro-concrete, parallel with the longitudinal axis of the 
station. One of these girders, lft. 6in. wide by 8ft. 6in. 
deep, is to be seen in section above column J in Fig. 9, 
and a part sectional elevation of the same member is 
given at the right-hand top corner of the same drawing. 
This latticed girder carries a load of 161 tons. 

A still larger girder of the same general type is that 
illustrated in Fig. 11. 
of 309 tons, passes longitudinally between the central 
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Fig. 12—FRAMEWORK SUPPORTING FLOUR STORE 
main columns I, and serves to support the ends of the 


upper and lower triangular latticed frames. Fig. 1 
gives details of this girder, which has a width of lft. 8in., 
a depth of 10ft. 6in., and a span of 33ft. from centre to 
centre of the two supporting columns. It was at first 
intended by the architect that this an:i the other girders 
perpendicular to the horizontal axis of the triangular 
frames should be solid rectangular beams of ferro-con- 
crete, but on the recommendation of the structural 


engineer they were built as lattice girders, with a very | 


considerable saving of material, and the further beneficial 
effect of offering far less obstruction to the diffusion of 
light in the high-level station. Fig. 2’ is reproduced 
from a photograph showing the north end of the station. 

In the building of which a few of the many interesting 
features have been here described, over 2600 tons of 
mild steel bars were used, the total Jength being equal to 
more than 1000 miles. 
applied in the form of concrete and otherwise amounted 
to 8000 tons, the general proportions of the concrete 
being 1 part of Portland cement, 2 parts sand, and 


4 parts washed gravel, both sand and gravel being | 





This member, designed for a load | 


— 


The quantity of Portland cement | 


obtained from the Tyne. It should be mentioned, how- 
ever, that these proportions were varied in different 
parts of the work, according to the character and duty 
of the members in which the concrete was employed, 
and the proportions were also varied from time to time 
with the ascertained percentage of voids in the aggre- 
gate. The surface of the concrete is rendered in cement 
mortar, giving a finish closely resembling that of fine 
stone. 
| The building was designed by Mr. William Bell, 
| F.R.L.B.A., the architect to the North-Eastern Railway 
| Company, and the mechanical equipment was designed 
|under the direction of Mr. Charles A. Harrison, 
| M. Inst. C.E., the engineer to the company. All details 
| of the Hennebique ferro-concrete construction were 
| prepared for the architect by Mr. L. G. Mouchel, 
| M. Soc. C.E. (France), of Westminster; the resident 
| engineer representing Mr. Mouchel was Mr. T. J. 
| Gueritte, of Newcastle-on-Tyne, and the general building 
| contractors were Messrs. Joseph Howe and Co., of West 
Hartlepool. The Consett Iron Company supplied all the 
steel used on the works, and the Portland cement was 
furnished by Messrs. I. C. Johnson and Co., of Gates- 
head. 

The works were commenced in April, 1904, the first 
| contract relating to construction up to first floor level 
having been completed and officially tested in March, 
1905. The second contract for continuing the building 
to its present height so as to provide warehouse accom- 
modation above the goods station was completed quite 
recently. 

in conclusion, we may point out that the collective 
horizontal floor area in the new station is equal to nearly 
eight acres, a measurement that is increased to about 
eleven acres by the several sloping floors of the flour and 
grain store. Twogreat advantages offered by the employ- 
ment of ferro-concrete are that the structure is thoroughly 
proof against damp, and represents the most efficient 
type of fire-resisting construction known. 

Several large warehouses of the same character have 
been built for the Great Western Railway and industrial 
firms. But this is the first case in which a building has 
been designed to carry the rolling load of six goods trains, 
in addition to heavy dead loads, on a ferro-concrete floor 
supported by columns of the same material. This feature 
alone is sufficient to constitute the new goods station of 
the North-Eastern Railway one of the most noteworthy 
engineering achievements of the present day. 











THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. II.* 


WE continue below the digest of the evidence given 
before the Royal Commission on Canals and Waterways. 
Mr. W. H. Bartholomew, the engineer of the Aire and 
Calder Navigation, after describing the canal undertak- 
ings in his charge, the principal of which is the Aire and 
Calder Canal, 85 miles in length, gave some important 
evidence concerning the cost of towage. Horse traction 
| works out at about jd. per ton per mile, the cost of 
| steam power towage being 345d. per ton per mile. For “ fly- 
boat” work the cost of horse towing is ;4d. The witness 
does not consider electric traction suitable or economical 
for canal work, but has great hopes for the success of 
| petrol motors and suction gas plants as applied to canal 
boats. The failure of many waterways to pay an 
adequate return upon their existing capital liabilities has 
necessarily prevented the public from looking favourably 
upon canal undertakings as investments. The deficiency 
of water supply in many cases has had a similar effect, 
and the difficulties connected with railway bridge cross- 
ings, mining interests, and subsidences have also added 
to cost of upkeep, and prevented the extension of canal 
undertakings, often to a serious extent. 

Mr. Bartholomew is in favour of canal amalgamation, 
and advocated legislation to afford means by which unions 
could be effected without recourse to costly applications 
to Parliament. The improvement of tidal rivers, he 
thought, should have a foremost place in the considera- 
tion of any improvement of the waterways of the kingdom 
Tidal rivers, in fact, should be treated as national water- 
ways. The system of local management now general 
often led to mismanagement or unfair management, 
owing to the preponderance of one or other local interest. 
State management of tidal waterways would remove 
this danger of swamping general interest to the advantage 
of one. While he advocated the improvement and main- 
tenance of tidal waterways at the public cost, he 
| regarded national acquisition of inland waterways as a 

last recourse. A better means of helping such concerns, 
when other private enterprise had failed, would be by the 
application of similar provisions to those embodied in the 
Light Railway Act. : 

As to the utility of canals in agricultural districts, Mr. 
Bartholomew agreed with most of the other witnesses 
who had been examined on this point, that it was practi- 
cally hopeless to carry on remunerative canal traffic 
through agricultural areas. With reference to the best 
dimensions to be adopted for a standard barge, Mr. 
Bartholomew thought that a 100-ton boat would be most 
suitable. Such a barge would go through a 90ft. by 18ft. 
lock drawing about 6ft. 6in. of water. Under the existing 
conditions of the country he saw no call for the construc- 
tion of any new line of canal. 

Mr. Hubert Waddy, the general manager of the Sharp- 
ness New Docks and Gloucester and Birmingham Navi- 
gation Company, gave evidence as to a scheme for an 
extension of the canal and making a new entrance at 

| Shepperdine, about five miles below the present Sharpness 
| entrance. This scheme would give an entrance with 8ft. 
more water at every tide, and .is estimated to cost 
£360,000. Another improvement scheme, involving an 
| estimated expenditure of £1,000,000, was the deepening of 


* No. I. appeared October 12th. 
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the Gloucester and Berkeley Canal to enable all vessels, 
capable of passing through the existing Sharpness entrance, 
to get to Gloucester. The witness thought that the present 
canal suffices for all the wants for through connection with 
the Midlands. The largest boats navigating the Midland 
canals are of 35 tons capacity. At present the haulage is 
done by donkeys and horses, and through the tunnels, of 
which there are five, by steam tugs, but arrangements are 
now being made to tow through the summit level of 
14 miles by tugs, and experiments with suction gas plants 
are in progress. 

The inland canals belonging to the witness’s company, 
namely, the Worcester and Birmingham, Droitwich and 
Droitwich Junction canals, were not paying; in fact, 
there had been a heavy annual loss for many years, the 
undertakings failing to pay even working expenses and 
repairs. In spite of this statement, Mr. Waddy con- 
sidered it desirable that the Worcester and Birmingham 
Canal should be altered so as to enable vessels carrying 
100 tons of cargo to navigate as far as Birmingham. 
This enlargement would, he thought, be a remunerative 
undertaking. He is strongly in favour of amalgamation, 
and stated that the whole of the Birmingham Canal navi- 
gations and the waterways between that city and the 
Bristol Channel could be advantageously worked under 
one management. Mr. Waddy differed 2m toto with the 
previous witness (Mr. Bartholomew) in his opinion as to 
public trusts, holding that the larger rivers, such as the 
Humber, Mersey, and Severn, should be left in the hands 
of private enterprise, while inland waterways are placed 
under a public trust. He regarded the four main water- 
ways radiating from Birmingham to the Severn, Humber, 
Liverpool, and London as warranting the expenditure by 
the State of large sums of money on improvements and 
enlargement, leaving the minor waterways alone for the 
time being. A 100-ton boat he considered as a suitable 
standard of size. 

Mr. E. C. Corbett gave evidence on behalf of the Wor- 
cester Chamber of Commerce. So far as he could see, 
the existing canals are sufficient for present purposes, 
except in one or two instances. For the present it would 
be sufficient if all canals could take a 40-ton “long” 
boat. He considered the Shropshire Union Canal, 
belonging to the London and North-Western Railway 
Company, with its excellent service of fly-boats, the best 
managed canal in England. Improvements should be 
made on many canals by way of the elimination of long 
flights of locks, and in the lengthening of many. The 
Worcester Chamber of Commerce desires that waterways 
should be brought under one control. Mr. Corbett’s 
evidence on the financial aspect of State acquisition is 
interesting ; but hardly favourable to the project. In con- 
clusion, he said: “I have made the calculations, and I 
find that at anything like a reasonable price, with the 
present amount of traffic, the nation would have to bear 
a considerable annual loss, and that was even allowing 
for some of the economies I have suggested to-day; but 
if the traffic increased I could see that the nation would 
not have to bear a loss. The whole thing depends on the 
traffic, but the nation has to satisfy its mind as to whether 
it will increase.” He placed the annual loss on all canals 
at present at work, in the event of the Government 
acquiring them on his basis, at something like £72,000. 

Mr. F. Morton, a director of Messrs. Fellows, Morton 
and Clayton, Limited, supplemented the evidence given 
at a previous sitting by one of his co-directors, Mr. de 
Salis. He stated that he had no trouble in getting 
through tolls on canals which are not railway owned, and 
considered that canal undertakings should be taken out 
of the hands of railway companies and all placed under 
State control in preference to local trusts. Barges of 
60 tons capacity are found generally to be the best and 
most economical. He did not know of any canal that 
could not carry more traffic than it does; in fact, the 
canals as they are to-day could carry a great deal more 
than they do. As representing the largest canal carrying 
company in the kingdom, Mr. Morton stated that it 
could not carry minerais ata profit. Goods classified by 
the Clearing House as 1 to 5 and Class C they could 
carry, but not Classes A and B asa rule. His rm had 
no reason to complain of the tolls charged, and he did 
not for a moment anticipate that the present rates of 
tolls would be reduced. 

Mr. C. R. Dykes, the general manager of the Rochdale 
Canal Company, stated that the main canal extends from 
Manchester to Sowerby Bridge, a distance of thirty- 
three miles, with two short branches, bringing the total 
length of navigation to thirty-five miles. It crosses the 
Pennine Range at an altitude of 600ft., and contains no less 
than ninety-two locks. The canal forms the summit link 
in the navigation between the rivers Mersey and Humber. 
The smallest lock is 76ft. Tin. in length by 14ft. 8in. wide, 
with a depth over cill of 4ft. 6in. The witness considered 
that a general standard 250-ton lock, as suggested by Mr. 
Saner, is impracticable for this country owing to the lack 
of water supply. The 100-ton boat scheme, he thought, 
would meet the commercial needs of the country fully, and 
there would be sufficient water supply forlocks large enough 
to take barges of this size. The difficulties in the way of 
obtaining additional water supplies are increasing year by 
year. ‘ There is rarely a year passes,” said the witness, 
“unless there is some scheme for poaching, as we call it, 
on our preserves by the wants of populations in towns 
which are growing up all about, and my opinion is that 
this is not likely to cease.” 

Lifts, such as that at Anderton, economised water 
locally, but if water had to be passed down from the 
level above the lift to lock barges on a lower level, as 
frequently happened, there could be no saving of water 
by the use of such means. 

Mr. Dykes suggested a system of collecting at one 
operation all the tolls payable for a passage upon a 
through route, and demonstrated the need for a canal 
clearing-house on the lines of the Railway Clearing-house. 

Mr. W. H. Wheeler, M. Inst. C.E., engineer for a num- 
ber of inland waterways, considered that it would serve 
no useful purpose to attempt to restore any of the minor 





canals, or very few of them, but he did think there would 
be advantages in improving the main canal lines connect- 
ing the seaports with the centre of England by standard- 
ising gauges and enlargement of locks and waterways. 
The route from Birmingham to the Severn he considered 
most worthy of attention, and next the connections 
between Birmingham and the Mersey and Humber. 
The improvement of the canal lines he indicated 
would, Mr. Wheeler stated, require the expendi- 
ture of a very large amount of capital, and he did not 
think such improvements could be financially successful, 
even if restricted to provision for 100-ton barges. He 
considered Mr. Saner’s estimate of £30,000 per mile, for 
improvements calculated to accommodate 250-ton boats, a 
fair one. Mr. Wheeler’s evidence in reference to water 
supply agreed generally with that given by the previous 
witness, in that he saw great difficulty in obtaining in- 
creased supplies, especially on the higher levels. Every 
day increases the difficulty, owing to the growing needs 
of urban populations. 

In common with most of the other witnesses before 
the Commission, the witness advocated amalgamation 
of undertakings, and unity of control, as a means of 
increased efficiency in management. The best manag- 
ing body for canal undertakings would be one com- 
posed of canal carriers. On the question of estimates, 
Mr. Davison elicited an admission from the witness that 
the only barge canal recently constructed, a junction 
with the Aire and Calder, had cost over £60,000 per mile. 
This canal is similar to those which Mr. Saner would 
construct for 200-ton and 300-ton barges. 

Mr. A. C. Briggs, a Yorkshire colliery owner, referred 
to delays and interruptions caused by lack of water in 
canals used by his company, and voiced the almost 
universal demand for amalgamation. He is, however, in 
favour of private enterprise in management in preference 
to control by local trusts or public bodies. Rather than 
control by representative bodies he would have State 
control. He spoke favourably of the compartment boat 
system of coal transport in use on the Aire and Calder 
Canal, and suggested its adaptation to smaller canals, 
where 10-ton compartments might be used. To enable 
canal haulage to be of the same advantage to coalowners 
as railways it is necessary to have a system whereby the 
coal can be put direct into the compartments at the 
collieries and taken direct to the market or alongside ship 
for tipping. If the compartment had to be taken out of 
the water at the collieries and trucked to the pit screens, 
difficulties often arose in passing them through bridge 
openings. Canal transport for coal is generally unsatis- 
factory owing to the additional deterioration caused by 
extra handling. 

Mr. S. W. Royce, of the firm of Messrs. S$. W. Royce 
and Co., of Manchester, chemical, mineral, and metal 
merchants, gave evidence on behalf of the Associated 
Chambers of Commerce and the Manchester Chamber. 
He considered that any complete or comprehensive 
scheme of improvement could not be carried out with aid 
from local authorities, but should be executed by the 
Government, or by a national public trust aided by 
Government guarantee. This proposal emanated from 
the’ Manchester Chamber of Commerce, and has been 
adopted by the Associated Chambers. He considered 
that the Government representatives on any public trust 
formed to administer the canals should have a controlling 
voice so far as expenditure on capital account is con- 
cerned. 

Mr. W. B. Needham, agricultural merchant, of Wor- 
cester, differed from most of the witnesses who preceded 
him, in thinking that canals might be made useful to the 
agricultural interest if properly organised and unified. He 
also proposed one control for all canal undertakings 
with district trusts under the central authority. He 
admitted that landowners and farmers at present used 
canals to a very limited extent, and thought that the 
existing waterways are sufficiently large for all practical 
purposes at present. For agricultural purposes small 
boats are more suitable than large ones. 

Mr. W. P. Tyler, who for twenty-one years was actively 
engaged in the shipping business between Berlin and 
Hamburg, gave extensive evidence concerning German 
waterways and canals. In 1900 the actual length of 
navigable rivers, canalised rivers, and canals in the 
German Empire was 8798 miles, of which canals repre- 
sent only 1510 miles. Since the year 1900 these figures 
have been increased. Most of the statistics he furnished 
are given in the several Consular reports on Inland 
Waterways in Germany, 1903-5. The control of the 
canals and navigable waterways is in the hands of the 
Government, and there is no carrying by the controlling 
authority, as there is, for example, on some of the English 
canals. The Government charges its dues, but it only 
requires, according to Prussian law, so much in dues for 
canalised rivers as shall pay for fair upkeep of the canals. 
Barges of from 1000 to 2000 tons capacity are commonly 
used on many of the main canals and rivers in the 
Empire, and 600 tons capacity appears to be an ordinary 
standard size of boat. Canal rates in Germany are con- 
siderably below railway rates, sometimes as much as 
100 to 200 per cent., and very much lower than in this 
country. Apart from the Government tolls, the Railway 
Minister in Germany makes no attempt to regulate rates 
on the waterways or to influence them in any way. 

Mr. W. S. Barrett, manager of the Abram Coal Com- 
pany of Wigan and Vice-chairman of the Lancashire 
County Council, endorsed what had been said by Mr. de 
Salis as to improvements and extensions desirable, and is 
optimistic as to the future financial prosperity of canals 
in this country if such improvements are carried out. 
He advocated amalgamation, but is not in favour of con- 
trol by local elective bodies or trusts. As to coal traffic 
on canals, he considered a 120-ton barge most suitable, 
and if barges could load at the colliery and discharge in 
dock alongside ship, such means of conveyance would be 
quite suitable. 

Mr. A. W. Hutton, manager of the firm of John Russell 
and Co., Limited, of Walsall and Wednesbury, gave 





evidence on behalf of the South Staffordshire Ironmasters’ 
Association and the Walsall Chamber of Commerce, 
He stated that his company owned forty-four cana] 
barges, transporting about 100,000 to 120,000 tons of 
coal and iron per annum. The cost of horse haulage of 
the company’s boats for short journeys on the Birmingham 
Canal Navigation varied, in the examples given by the 
witness, from *71d. to ‘77d. per ton-mile. The total cost 
of transport in these cases, including tolls and boats, 
varied from 1°2d. for coal to 2°057d. for finished iron per 
ton-mile. The railway rates for the same distances varied 
from 2°35d. to 8°86d. per ton-mile. The Birmingham 
Canal is, on the whole, maintained in good condition, but 
difficulties are met with at times owing to shortness of 
water. Amalgamation and unification of canal control, 
and the establishment of a national trust on the lines of 
Sir John Brunner’s Bill of last session were all advocated 
by the witness. The amount of local or short-distance 
traffic on the Birmingham Canal is very large, and the 
difficulty in obtaining through rates when a railway. 
owned canal interposed accounted for the paucity of 
through traffic. A 60-ton barge would be very suitable 
for the traffic of the Birmingham Canal, and could be 
used if the canal were deepened without any widening of 
the waterway. 

Mr. J. T. Davidson, an Inspector of Estate Improve 
ments under the Board of Agriculture, and a director of 
the Highland and Agricultural Society of Scotland, gave 
evidence on behalf of the latter body with reference to 
Scotch canals. The use made of the Union and Forth 
and Clyde Canals by agriculturists is very limited, and is 
declining; railway facilities appear to be preferred by, 
and to be more suitable to the needs of, the average 
farmer. Agricultural produce generally Mr. Davidson 
considered as unsuitable for barge tratfic, and he could 
hold out no hope that increase of canal facilities would be 
likely to tempt farmers to avail themselves of this means 
of transport. As to the Crinan Canal, he considered that 
if that navigation was improved and rendered capable of 
taking larger boats, shippers of live stock would avail 
themselves of the shorter and sheltered passage from the 
West Coast to the Clyde in preference to the rough sea 
passage round the Mull of Cantyre. The Caledonian 
Canal already adequately serves the district in which it is 
situated. Generally the witness is of opinion that, so far 
as agricultural interests are concerned, they do not 
warrant canal development in Scotland. If the improve- 
ment of the Crinan Canal should cost £500,000, the 
expenditure would not be warranted by the agricultural 
benefits to be derived therefrom. 

Mr. Frank Rayner, the engineer and joint manager of 
the Trent Navigation Company,.described that under. 
taking, and referred to the Bill in the present session of 
Parliament by which the company seeks power to con- 
struct additional locks and weirs to give a standard depth 
of 6ft. throughout the navigation. The existing locks are 
80ft. to 90ft. in length, and 14ft. 6in. in width, accommo- 
dating boats carrying 70 to 80 tons when there is plenty 
of water in theriver. His Board proposes to improve the 
navigation so that boats carrying 300 tons can get up to 
Nottingham. The witness thought that the grouping of 
undertakings with reference to the natural watersheds 
a suitable basis for the formation of district trusts or 
controlling authorities. He is also of opinion that the 
controlling authorities, having jurisdiction over extensive 
systems, should also be carriers. He referred to the 
grave inconvenience occasioned by the frequent shortage 
of water in the railway-owned canals in the neighbour- 
hood of Nottingham, and the difficulty in arranging 
through tolls. Mr. Rayner considered a 350-ton boat too 
large for general traffic on the inland canals, and that 
barges of from 70 to 120 tons are most suitable. 








SETTING OUT OF TUBE RAILWAYS. 
By G. M. HALpEN, A.M. Inst. C.E. 
No. I. 

BEFORE proceeding to describe in detail the setting out 
and construction of a tube railway it is necessary to make 
some preliminary observations on street surveying, fixing 
survey points, measuring angles, &c., and also to say 
something. respecting the instruments, their use and 
adjustment. The streets in the parts of a city 
through which the proposed railway is to pass are care- 
fully surveyed, and the line marked out on a plan to a 
scale of about 20ft. to the inch. The progress of the 
work should be plotted daily, as by so doing any 
points that may have been neglected in making the 
traverse are immediately seen. 

In traversing the streets, it is best, in order to avoid 
the traffic, to work between midnight and five o’clock in 
the morning. As long distance lines as possible should 
be fixed, after seeing that no permanent obstruction 
comes in the way, such as refuges, lamp posts, &c. The 
quickest way to see whether a line is clear is to send for- 
ward the chain man with a hand lamp, and then guide him 
by signs from one’s own lamp until the most suitable place 
is fixed for measuring the main line. Make sure that a 
good line can be obtained in the reverse direction of the 
proposed route before starting to make the survey. 
When the streets are paved with granite setts, steel 
wedges can be driven in between the setts and a punch 
mark made on them. If paved with wood, screws can be 


inserted and crossed thus , the intersection being 


taken as the correct point. Each of these points is fixed 
very carefully and tied to buildings, lamp posts, or any 
sharp permanent point in the street. 

In sighting long distances, set up a tripod with a 
plumb bob not less than 7 lb. weight, suspended over the 
point, with a small piece of lead fixed on the line about 
4in. by }in., then put a screen made of tracing cloth 
held in a wooden frame, with lamp behind to diffuse the 
light. If the ground is very uneven a large tripod is 
required, but if fairly even and the distance not too great, 
the ordinary level legs will suffice. It is necessary to 
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have a chainman always near the tripod to prevent it, if 

ssible, from being moved a little by the wind. Having 
fixed the points C A B, set up over point A, and direct the 
instrument on to B and then start measuring towards B 
with a 100ft. steel band which has brass handles at both 
ends, care being taken that the band is exactly in line, 
being sighted in with the theodolite ; then proceed to tie 
in the various points in the ordinary way until B is 
reached. If the ground is on the slope, levels should be 
taken every 100ft. or at suitable distances, depending upon 
the dip of the ground. The lengths must then be reduced 
toa horizontal distance. 

Having set up the theodolite at A, measure the angle 
OAB, and repeat angles until 360deg. have been 
measured. This method of repetition distributes the 
errors all round the vernier, and has the effect of neutralis- 





Fig. 1—TRANSIT THEODOLITE 


ing them. When reading angles on the street, keep the 
hand lamps at the same inclination to the vernier, so 
that the readings are the same. Much time is often lost 
in reading the theodolite at night, owing to the lamp 
being moved from one hand to another when reading. 
After the preliminary survey has been completed and 
plotted, the curves can be arranged according to the 
proposed line of route. This is shown on the parlia- 
mentary plan prepared by the engineers. 

As regards the choice of theodolite for very accu- 
vate work, I would recommend as reliable Troughton 
and Simms’ Tin. transit instrument, with the three 
verniers, which read to 10sec. This theodolite is illus- 
trated in Fig. 1. On the top of the tripod legs a wall 
plate—Fig. 2—is fixed, which has two eccentric circles that 
carry the instrument in two directions, nearly at right 
angles to each other. This facilitates the work very con- 
siderably, as the engineer can get into line quickly, and 
thus save time. The wall plate is also detachable, and is 
largely used in tunnels, being placed on the top of a stage 
such as is shown in Fig. 3. 

The different kinds of reels—two wooden and two iron 
reels—and also one set of plumb bobs, one set of clamps 
for fixing on to rods for driving shields, and also one set 
of brackets for surveying the tunnels, are illustrated in 





Fig. 2—TRIPOD LEGS AND WALL PLATE 


the engraving—Fig. 4. The wooden reels are used for 
holding the wires; they can be fixed in any convenient 
place, according to circumstances. The iron reels are 
about 2ft. long, and threaded at either end, and there is 
also a cut mark in the centre. The threading should be 
long enough to allow plenty of play for shifting the bob 
line, otherwise the bracket or reel will require continual 
refixing, which is ifconvenient. Two butterfly nuts are 
fixed at one end, so that the wire can be adjusted exactly 
to coincide with the instrument, while the bobs are sus- 
pended in the buckets of water. Pianoforte wire is 
generally used for suspending the bobs, and the author 
found the best size for use was about yin. in diameter. 
This will hold or take a stress of 50]b. for a depth of 
300ft., according to R. Melhuish, Son and Co., of Holborn ; 
— of wire is the greatest length the author has ever 
use 


| pendicular to vertical axes, the author prefers to hang a 
40 lb. to 50 lb. The author has of late years | wire, with a heavy bob attached, say 50 |b.,in a bucket of 
used the bobs with the heavy side down thus :— | water: then setting the theodolite about 20ft. from the 
as the wires become steady more quickly. wire, to direct the instrument towards a point A on the 
The top piece is simply screwed into the iron, | wire, clamping the horizontal plates, and leaving the 
but the bob requires to be accurately tapped. The | vertical circle loose, then sight B—see Fig. 7. If the wire 
clamps are fixed on the rods used for driving the shields. | is perfectly steady and the instrument still on the wire at 
The rods are clamped or fixed at one end to flanges of | B, then the instrument is in adjustment; if it runs off the 
iron tunnel, as shown in Fig. 6. The brackets are used | wire at the top then correct half the deviation by the 


The plumb bobs should not weigh less than 
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Fig. 3-STAGE FOR USE OF THEODOLITE IN TUNNEL 


for surveying the haunches of the tunnels; they are fixed tangent screw of the horizontal circle, and the remainder 
at a certain height above rail level on either side. When by the adjusting screws x x of their supports. 
a sufficient number of brackets are fixed, cords are In making the adjustment for parallax the tube of the 
stretched between each, and measurements taken from eye-piece should be drawn out until 
the centre line of the tunnel to each bracket, the iron By the cross hairs appear to be clearly 
being then surveyed from the cord. If the tunnel is on ‘ detined. Direct the telescope of the 
the curve the brackets should not be too far apart, other- instrument on to some distant point, 
wise the versed sine will require to be taken into account, and if the image still remains fixed 
and this gives more work when plotting. \ when the eye is moved in a lateral 
Many young engineers take too long to adjust their position, then no parallax exists. 
levels and theodolites; ten minutes is quite sufficient for Always keep the eye in the centre 
the adjustment of collimation. Set up the level between of the eye-piece when sighting, as a 
any two points, say 300ft. apart—Fig. 5—and read the AVY, great many errors arise from not 
levelling staff at A and B; note the difference in the book. Q777~ doing so. 
Say A reads 3°10 and B 3:00, the difference being -10. Fig. 7 The following remarks regarding 
Set up at the extreme end opposite B, just near enough levelling are intended more for 
to focus the staff at B. Now, say that Breads 2°50, then young engineers who have not had much practice, 
A should read 2°60; if the latter reads 2°70, then bring | especially with the staff inverted. Below are given 
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Fig. 4—REELS, CLAMPS, AND BOB 


the whole error down by means of the adjusting screws. the two methods, one the ordinary way, the figures 
Again sight B, and if the diaphragm has been altered reading from the ground upwards, the other method 
through the level being so showing the figures with staff inverted. 

far out of adjustment, 300'0" s 


complete the adjustment 7 a Showing Levels with Staff Inverted. 

by looking back at A and "aaa = qe 
i § “] ° ack ter- Fore - 7 2e) : 

repeating the same ae Plan. ane Bove 8 sight. Rise. | Fall. — Remarks, 


cess. On the Forth 





























A sialon , Fig. 5 —---— 
aie “ae _— small wi eee t at| 188 119-78 | BeM. soffitring 2 
staves were fixed permanently, about 2 » apart, at) _ 5.7] 5-55 | 7-43 127-21 Opening 

| §-08 10-19 117-02 Flange of ring 14 
-12-11 17-19 134-21 | Soffit ring 50 
—12-00 ‘11 134-10 ‘s as 47 

11-90 -10 134-00 ‘3 a 44 

| - 11-80 -10 133-90 ee ss 4] 
-11-70 -10 133-80 ¥ a 40 

|-11-60 -10 133-70 a (ls 40 
-11-50 -10 133-60 os a 39 

11-70 +20 133-80 ati nad 39 
2-32 14-02; 119-78 | B.M. soffit ring (2) 
24-82 | 24-82; 00-00 


Totals:) 2 


The Ordinary Rise and Fall Method. 
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Fig. B—-RODS CLAMPED TO SEGMENTS 


exactly the same level, so that an engineer could set up at 

any place and read either staff, and, if his instrument was | = ——sSsts—“‘ia‘i—™S——S——TT 
in adjustment, the readings were the same. Thissaved| Bench marks should always be fixed on segments of 
much time. rings, and not on keys, as shown in Fig. 8. The keys 





To determine that horizontal axes are exactly per- after having been tightened up for the first time get 
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a little loose and require re-tightening. At least twenty 
rings ought to be built and saat before a reliable 
bench mark can be used as per- 
WN manent. When the shield is tra- 
zene velling every day -the engineer 
aS should level the leading fourteen 
rings daily, also the back of the 
— —_ shield. When fixing bench marks 
Fig. 8 in tunnels, it is necessary to be very 
careful that the levels at the top of the shaft are abso- 
lutely correct, before the steel band is let down to the 
bottom; and also when measuring down the shaft, the 
steel band requires to be perfectly plumb, so that no 
chance of error can urise. Have the bench marks put 
on the roof of brick heading as quickly as possible; and 
do not trust to brobs being put in timber, except for 
temporary purposes. After having established bench 
marks in roof of brickwork, repeat the same process later 
to see that no settlement has taken place. If the head- 
ings are of timber, it is necessary frequently to check the 
bench marks, until some rings of iron tunnel have been 
erected. 

When levelling in tunnels, it is sometimes rather diffi- 
cult for the staff-holder to see whether he is holding the 
staff plumb, owing to his being placed in very awkward 
positions. The engineer can guide him the one way but 
not the other. An easy method of getting over the 
difficulty is to attach a small round bubble on to the back 
of the staff, and then the assistant or staff-holder only 
requires to look at the babble to see if it is in the centre. 
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Heresies of Sea Power. By F. T. Jane. 
London. 1906. 


Longmans : 


you to generalise, for instance, as to the immunity of a 
fleet anchored in a protected bay? Nelson at Aboukir 
shattered those theories, yet once, at Algeciras, four 
French ships lying in a bay handsomely beat Sir James 
Saumarez with six, while at Navarino the bay secured the 
Turks no safety. Again, at Actium, heavier and more 
numerous galleys were annihilated by smaller and fewer 
ships; at Lepanto lighter vessels succumbed, in their turn, 
to the monster galleases of Venice. Does history then 
teach anything save that the impossible may occur? In 
asking that question Mr. Jane often loses sight, we think, 
of that distinction between principle and precedent upon 
which Captain Mahan has laid so just an emphasis. 

A precedent (he says) is different from, and less valuable than, 
a principle. The former may be originally faulty, or may cease to 
apply through change of circumstances ; the latter has its root in 
the essential nature of things, and, however various its application 
as conditions change, remains a standard to which action must 
conform to attain success. 

And again in illustration :— 

The particular tactical combination—at the Nile—depended 
upon a condition now passed away, which was the inability of the 
lee ships of a fleet at anchor to come to the help of the weather 
ones before the latter were destroyed ; but the principles which 
underlay the combination, namely, to choose that part of that 
enemy’s order which can least easily be helped, and to attack it 
with superior forces, has not passed away. 

If that truth and that illustration be kept in view, how 
shall we impugn the broad veracity of the general propo- 
sition that “the battles of the past succeeded or failed 
according as they were fought in conformity with the 
principles of war.” 

Let us turn, however, from the contemplation of Sea 
Power in action to the question of the determining influ- 
ence of Sea Power itself. The two questions, of course, 
| are closely intertwined; for if the principles governing the 
| control of the sea are as unstable, as Mr. Jane fears, the 
| possession of the strongest fleet in the world may well be 





Mr. Jane has saddled this sturdy blue quarto with a/| the most anxious of military assets. A third of his book 


title of a curiously questionable shape. 
Sea Power.” What, exactly, does it mean? Heresy is 
one thing—and a very elusive thing, too, since it can 
only be seen as such from one point of view, and dis- 
appears entirely when that standpoint is changed—and 
Sea Power is another; but, grammatically speaking, you 
can no more have a heresy of Sea Power than heresies of 
a torpedo, or of gravitation, or of the use of the globes. 
Heresies as to the influence of Sea Power, then, does 
Mr. Jane mean, or heresies regarding its principles? 
But who in this case is the heretic? Mr. Jane himself, 
or some of his predecessors in the field of naval history ? 
A glance at the preface to some extent loosens the tangle. 
“ Though it seems to be all that its title can imply,” we 
read, the book “has not been produced with a view of 


casting doubt upon the labours of great men who have | 


made a special study of naval history, but only in order 
to suggest the possibility of some great principle under- 
lying all naval history, as capable of reinforcing theories 
of Sea Power as of destroying them.” Mr. Jane, then, is 
the self-styled heretic, but only, it seems, a very mild 
one. After reading his introduction, you gather that a 
fully-expanded sub-title might read :—* Retlections —not 
quite orthodox—as to the relative magnitude of the 
influence of Sea Power, together with doubts—seemingly 
somewhat heretical—as to the permanent applicability of 
any accepted theories whatsoever, deduced from history 
in regard to it.” Two general conceptions, submits Mr. 
Jane, are accepted by the majority of people as dogmas. 
The first, to put it broadly, is to the effect that who rules 
the sea rules the land ; the second is that ‘“ the possession 
of a navy of tried skill, power, and general efficiency 
assures the certainty of victory.” That being so, the 
purpose of his book is to inquire whether there be not 
sufficient alloy in the metal of these propositions to 
make whole-hearted trust in them as eternal principles 
undesirable. 

Having thus cleared the ground, it is allowable to ask 
whether the above “dogmas” have ever really been so 
authoritatively and uncompromisingly set forth as to 


raise Mr. Jane’s proposed modification to the rank of a} 


heresy at all. According to the book before us, their 


initiation is attributable to Captain T. Mahan, and their | 


exaggeration to“ his imitators and disciples.” Since 
these latter are unnamed they may be disregarded here, 
but it may be well to re-examine the scope and intention 
of Captain Mahan’s now famous treatise upon “ The 
Influence of Sea Power upon History,” since Mr. Jane 
tends, we think, to misrepresent it. 

Is Sea Power, he says, a peculiar and predominant 
factor as, to a certain extent, it is claimed to be by 
Captain Mahan ? 

We have carefully re-read Captain Mahan’s preface 
and introduction, and we cannot anywhere find him fall- 
ing into the error of unduly magnifying the importance 
of his subject. His purpose was to raise to its proper 
dimensions a hitherto neglected side of military history, 
to reinforce the general proposition that the use and 
control of the sea has been a great factor in the history 
of the world by a detailed survey of operations by sea, 
big and little, during the sailing-ship period lying between 
1660-1783. He relied, in fact, upon a numerous collec- 
tion of illustrative special incidents, and in so doing 
filled up a big gap hitherto bridged by the vaguest of 
general observations. In such a book the sea is inevit- 
ably ever in the foreground, but the perspective is always 
admirably preserved, and the relation and interdepend- 
ence upon each other of sea and land operations is con- 
stantly emphasised without undue magnification of 
either of the two great branches of military history. 
But “as the study of the military history of the past is 
essential to correct ideas, so will the study of the sea 


history of the past be found instructive by its illustration | 


of the great principles of maritime war.” 


“Heresies of | is accordingly devoted to a consideration of “Seven 


Great Naval Wars,” in which “accepted theories of Sea 
| Power were either actually or apparently ignored by the 
victors.” In their order they are the Peloponnesian War, 
the First and Second Punic Wars, Actium, Lepanto, the 
Spanish Armada, and the Russo-Japanese War. We will, 
| however, first take the Second Punic War, since Captain 
| Mahan has definitely committed himself to the opinion 
| that the Roman control of the water forced Hannibal to 
| invade Italy by land, and remained throughout the 
| struggle a powerful item in the list of determining 
factors—not, it should be noticed, an exclusively deter- 
mining influence. With regard to Hannibal's march, 
Mr. Jane offers the quite reasonable suggestion that it 
was deliberate, not necessitudinous, and that Carthage 
definitely staked her fortunes upon a struggle by land. 
But if this be so, does not the spectacle of a great sea- 
faring nation athirst for revenge against a foe who had 
decisively defeated it upon its own element in a former 
war seeking that revenge on land, afford strong pre- 
sumptive evidence that Rome still retained the control 
of the seas which she had wrested from Carthage? Mr. 
Jane will not have it so. He holds that, if anything, 
Carthage was the stronger on the seas in the second 
Punic War, and that Scipio’s final invasion was successful 
in the teeth of sea strength which should have, according 
to accepted theories, finally overwhelmed him. But the 
truth is that the maritime history of the final stages of the 
war are shrouded in mystery, and he fails entirely to 
prove his pair of paradoxes to the effect that :—(1) In the 
first Punic War Rome, having Sea Power, invaded Africa 
and met disaster; (2) in the second she had probably not 
| got the Sea Power. She invaded and succeeded com- 
pletely. 

The first of these “salient facts’ seems to us, frankly, 
|absurd. The disaster to Regulus had nothing to do with 
the sea—was even, indeed, to quote Mr. Jane, “a matter 
of the purest luck.” The influence of the sea appears in 
his previous defeat of the enemy’s fleet, which rendered 
that invasion possible, and the whole struggle teems with 
similar instances. The lesson of the warlies, of course, in 
the fact that ingenuity, energy, and grim determination 
finally prevailed against accomplished seamanship, but 
in that daring capture of sea predominance there was 
nothing running counter to the general bulk of received 
theory as to its influence. Mr. Jane’s treatment of the 
Peloponnesian War is indeed of more value to his thesis, 
as showing how unexpectedly a people’s control of the sea 








may pass from them without such overwhelming assets 
in the enemy’s hands as those which enabled Rome to 
crush Carthage. But even here no paradoxes emerge 
from a careful study of Athenian sea fights. The loss of 
the fine Athenian fleets in the fatal harbour of Syracuse 
was really the always possible climax to the Athenian 
desertion of a sound for an unsound policy, and even then 
the single victory at Cyzicus, three years later, gave 
Alcibiades a foolishly neglected opportunity to make peace 
upon honourable terms. 

On the whole, by the time that the unbiassed reader 
has digested the iast of Mr. Jane’s “ paradoxes” he is 
not unlikely to come to the conclusion that in keeping 
his eye upon the list of victors who have ignored accepte 
theories he has forgotten to notice that the vanquished 
have ignored them far more frequently. If you suffer a 
fine fleet to be hermetically sealed in a harbour—as the 
Athenians did at Syracuse—you are courting most 
unorthodox disaster. You should not, again, be caught 
napping, as Russia was in the war with Japan, or as 
Carthage was at the beginning of her duel with Rome. 
If you are, and your enemy secures an advantage, it is 
sheer throwing of stones from glass houses to accuse him 








of breaking rules. 
But it is high time to examine that potent underlying 
principle in which Mr. Jane finds the eternal verity, the 


Now, if Mr. Jane is anywhere “heretical” it is with | sole secret of success in the struggle to control the seas. 


regard to these general principles. 


He finds general | It is no less a thing than “ Fitness to Win ”—“ Fitness to 


principles, set adrift upon the unstable medium of the | Win.” We have no desire whatever to linger over the 


sea, as independable as the colour of a chameleon, as 
elusive as an active rabbit near his burrow. How are 


platitude involved. This fitness is defined as “neither 
ships nor skill at handling them, neither great leaders nor 








ee 
willing obedience, but the sum of the sentiment of each 
individual combatant ”’—sentiment being here interpreted 
as a very keen desire to kill the enemy in the day of 
battle.” The definition, at least, contains a truth, It 
embraces all that is implied in Nelson’s working formula 
to “ hate a Frenchman like the Devil;” or in Hanniba)’s 
deadly oath to loathe and ruin Rome; all the intengit 
of the slaughterous Japanese attack, all the self-sacrifice 
and endurance which help a country, big or little, in the 
day of its need. No one will deny that time and again jn 
sea history the potential energy of the victors has been 
such that they would probably have won had they 
accepted the ships and the tactical dispositions of their 
enemy. But to recognise this is by no means to admit 
that “waste paper is made thereby of all strategy anq 
tactics that have led to victory in the past.” Fitness to 
win, or potential energy, or whatever one likes to call it 
is a powerful coefficient of many factors that make 
for victory, but to disdain those factors as “ mere] 
embroidery” is to diminish the value of a really usefy! 
and interesting book. Stripped of its exaggeration, this 
so-called ‘‘heresy”’ is little more than a supplementary 
rider; or, perhaps, it might be re-labelled on the naya] 
shelf as “ Mr. Jane’s Amendment.” 


The Tiory of Determinants in the Historical Order of Develop. 
ment. By Tuomas Murr, M.A., LL.D., F.R.S. London: 
Macmillan. 1906. Pages xi., 491. Price 17s. 

Tue history of this subject has been brought down here 

to the date 1841, and shows the gradual growth of this 

notation. For the subject is hardly more than a con. 

venient notation for expressing in a condensed form a 

heavy algebraical operation, such as is involved in the 

solution of a number of simultaneous linear equations, or 
in the formation of invariants of an algebraical form. 

It is possible that an electrician might find use for the 
general theory in a problem of a network of conductors, 
but it is enough for an engineer to know a determinant by 
sight and to be able to calculate one up to the third order, 
and so much theory he will find in any elementary 
algebra. 

The author has enjoyed himself thoroughly in com- 
piling this bibliography, which is useful and interesting 
to those who are very fond of pure analysis. 


SHORT NOTICES. 

Ammonia and its Compounds. By J. Grossmann. London: 
Harper Bros., 45, Albemarle-street, W. Price 2s. 6d.—This 
is the first of a new series of hand-books on chemical tech- 
nology, which is intended to embrace all the more important 
operations in manufacturing chemistry in such a manner 
that each volume, while forming part of a connected series, 
may be obtained separately, and that it shall, as nearly as 
may be possible, cover the subject treated in a reasonably 
complete manner, while avoiding unnecessary detail. This 
result seems to have been attained by the author, who gives, 
in a severely condensed form, the leading facts concerned in 
the production of ammonia and its compounds on the 
practical scale, commencing with the consideration of gas 
liquor, and passing through concentrated liquor to pure and 
anhydrous ammonia and its more important salts. Each 
subject is treated independently, the information being 
classified as theoretical, practical, and analytical parts; the 
first giving the chemical and physical constants and other 
details incidental to the systematic description of the sub- 
stance; the second, the methods adopted or proposed for its 
production in practice, including notices of processes that 
have not proved to be useful on the working scale, and the 
third, the analytical determinations required for the technical 
valuation of the product. By this arrangement a very large 
amount of information is condensed into a small space, giving 
a book that will be found to cover most of the requirements 
of ordinary practice, while references to the larger works on 
the subject are given, for those requiring more detailed 
information. 

The Indicator Handbook. Parts I. and II. By C. N. 
Pickworth. Price 3s. net each volume. London: Emmott 
and Co., Limited, 118, Chancery-lane. Whittaker and Co., 
2, White Hart-street, E.C.—We have just received the thirl 
edition of both parts of this book. The two books together 
give a complete practical work on the indicator and its 
application. In the first part the author describes the con- 
struction of indicators. He then deals in the following order 
with errors of the indicator, its practical application, errors 
of indicator connections, indicator reducing gear, errors of 
indicating reducing gear, and the use and care of the 
indicator index. In this edition the author has added 
descriptions of the different types of continuous indicators 
now in use. The second part deals exclusively with the 
diagrams. Diagrams taken from all types of engines are 
given and carefully analysed. In the new edition, a table of 
the properties of saturated steam has been included. The 
author has dealt exhaustively with the subject, and the books 
will be found to be of considerable value to those interested in 
this class of work. 


A Manual of Hydraulics. By R. Busquet. Translated by 
A. H. Peake, M.A. London: Edward Arnold, 41 and 43, 
Maddox-street, Bond-street, W. Price 7s. 6d. net.—To use 
the words of the author, this book is not purely a descriptive 
work designed merely for popular use, nor is it an abstruse 
treatise suitable for engineers versed in higher mathematics. 
It is a text-book of applied hydraulics in which technical 
theories and useful calculations for the erection of hydraulic 
plants are presented. There are five chapters. In the first, 
the author discusses the fundamental laws which govern this 
science. In the second, the flow of liquids in pipes is dealt 
with, and the theory of the flow of liquids in open canals 
is given. In the fourth chapter the author considers 
the application of hydraulic power to machinery, and in this 
part are included descriptions of water-wheels and turbines. 
In the last chapter the construction of a waterfall is 
described. The mathematics used in the book are only 
elementary, and the deductions are clear. But the value 
of the book would have been enhanced had it been a little 
more practical. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tye opening sessional meeting of the Institution of 
Mechanical Engineers was held last Friday evening, at 
the Institution's building in Storey’s Gate. In the 
absence of the President, Mr. T. Hurry Riches, Vice- 
resident, occupied the chair. The attendance, although 
arger than usual, was not so large as is generally the 

5 t 
fo ts completed, and the Secretary had read the 
minutes of the Cardiff meeting, Mr. Riches announced 
that Mr. W. H. Allen, of Bedford, had been elected to 


he opening evening. After the usual formalities | 


fill the vacancy on the Council caused by the death of | 


Mr. Henry H. West. The adjourned discussion on the 
paper entitled “ Railway Motor Car Traffic "—by Mr. T. 
Hurry Riches and Mr. Sidney B. Haslam—which was 
read at the Cardiff meeting, was then resumed. The 
paper is given on page 432. 

The first speaker, Mr. Henry Lea, observed that the 
authors had given much that was interesting. He himself 
had travelled on these vehicles, and was struck with their 
obvious value. They were, of course, only meant for 
short journeys, and the fact that they could be driven 
from either end, thus avoiding the necessity of having to 
turn the coach round after each trip, meant a saving both 
in fuel and time. He asked for further particulars with 
regard to the gradients that these vehicles had to encounter. 
Inthe paper information on this point had only been given 
in two cases, those of the Taff Vale and the Port Talbot 
Railways. In these instances the gradients were 1 in 40. 
Without an absolute knowledge of all conditions it was 
difficult to make comparisons or to discuss the principle on 
which the cars had been designed. There appeared to 











be due to the gradients on the different systems, 
but this could not be deduced from the paper, as the data 
were insufficient. Referring to the table, it was pointed 
out that the figures given there for the Taff Vale Railway 
were only 53 per cent. of those given for the Canadian 
Pacific. Also, the London and South-Western Railway 
Company’s latest car had only 56 per cent. of the heating 
surface per 1000 cubic feet of piston displacement in 35 


| miles that the London, Brighton, and South Coast and the 


North Staffordshire Railway Companies’ cars had. The 
second column of the table gave the heating surface per 
passenger, and here again it was pointed out that there 
was a considerable variation between the different cars. 
For instance, the Taff Vale car of the old type had only 
53 per cent. of the heating surface per passenger that the 
Great Central Railway Company’s car had. There might 
have been good reasons for these large differences, but it 
was impossible for him to criticise without being in 
possession of the full facts. 

Continuing, Mr. Lea dealt with the acceleration given 
by the authors. They had stated that a speed of 30 
miles per hour was attained in 32 seconds. This worked 
out at 1°44ft. per second per second. However, the rate of 
acceleration would fall off as the speed increased. He 
observed that it would be interesting to know what the 
acceleration was in the first quarter of a mile. 

The authors had stated that a distinct feature of the 
Taff Vale car was the ease with which the engine could 
be taken from the coach body, twenty minutes being 
ample time for this work, while it could be put under in 
the same time. This Mr. Lea considered to be of great 


value, as interchangeability was a distinct advantage. 
\t the request of the Chairman, Mr. Hughes, locomo- 
tive superintendent of the Lancashire and Yorkshire 








years ago since he took up the question of getting engi- 
neers to construct a combined engine and coach. In 
1855, when he—Mr. Maw—served his time on the Old 
Eastern Counties Line, the time was then just ripe for 
the introduction of these cars. One of his first jobs was 
to prepare such a car, which had been abandoned from 
the ordinary service two years previously, for the directors’ 
use. This car had cylinders Sin. in diameter, and the 
stroke was 12in. It was called the Old Enfield, and it 
was put on the line in 1849. It had a low platform, 18in. 
to 20in. above the rails, and the whole of the motion was 
above the platform. It hada passenger compartment 
which held 84 persons. It hauled a trailer 40ft. long by 
9ft. wide, which carried 116 passengers. [A similar 
engine was illustrated and described in THe ENGINEER 
of May 8th, 1903, and we reproduce the engraving below. | 
After this there was a gap of thirty years, when Mr. Rowan 
introduced such coaches as these. About this time a 
Belgian engineer also brought out a combined engine and 
| carriage, which was shown at the Vienna Exhibition in 
1873. The weight of this combined engine and carriage 
was 15 tons 7 cwt. In those days the cars were used for 
light traffic, and had to be turned round at the end of 
each journey, which probably caused much trouble, and 
hence their abandonment. 

Mr. L. Pendred asked the authors or locomotive super- 
intendents who might speak subsequently to give the cost 
of running the cars per ton or per passenger mile. 

Mr. Burnett remarked that there appeared to be no com- 
mon ground on which the design of the cars wasbased. The 
advantages of the self-contained car, he remarked, had 
already been put forward by Mr. Hughes. One of these 
was that the car could be driven from either end. This 
was excellent, but so soon as you put on a trailer the 
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be no standard. He had prepared a table showing the 
heating surface per 1000 cubic feet of piston displacement 
in thirty-five minutes, and it struck him that the figures 
did not agree so closely as might have been expected. 
The speed of these cars on the Taff Vale Railway was 
given as 35 miles per hour, and he had, therefore, taken 
this as his basis. 
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1 Great Western Railway 10-7 10-8 
2 Taff Vale, old type 7-8 6-5 
3 , A | ee ear 9-8 8-2 
4 Great Northern Railway of Scotland 10-4 10-9 
» | Great Central Railway... ...0 ... 0... 9-3 12-2 
6 | London and North-Western Railway 8-2 6-6 
/ | South-Eastern and Chatham Railway ...| 8-5 6-8 
8 Great Southern and Western of Ireland...) 10-3 6-8 
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13 | Great Northern Railway ... ... ... «| 8-1 7-2 
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15 | Glasgow and South-Western Railway ...| — = 
16 | London, Brighton and South Coast Railway, 12-4 7-7 
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18 | North Staffordshire Railway 12-4 8-0 
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BRIDGES ADAMS STEAM COACH, 1849 


Railway, supplemented a letter which he had sent to the 
Secretary by a few remarks. He stated that his company 
first purchased two cars designed by Mr. Hurry Riches 
and built by Kerr, Stuart and Co. These gave such 
excellent results that six more were built. The latter 
were similar to those used by Mr. Riches on the Taff Vale 
with the exception that incandescent gas had been installed 
for lighting the car instead of electricity. In the 
very latest Lancashire and Yorkshire cars the handle 
which operates the collapsible steps has been put in series 
with a bell in the engine, which was used to give signals 
to the driver. They had also adopted another safety device. 
This method gave double insurance against accidents, and 
practically prevented the car being started when the steps 
were down. Another interesting feature of these cars 
was that the boiler flange plates were made standard 
with a class of boiler of which the company had 250 
engines in use. The boiler fittings were also standard. 
The car was built on the cantilever principle. The com- 
mercial results had induced the company to sanction the 
construction of six more, which were now being built. 
They are to be fitted with the Walschaert gear. The 


cylinders are large, and the maximum cut-off obtainable | 


is 60 percent. The cars arerunning on 1 in 40 gradients. 
In one instance, a car, with two trailers behind, started 
on a gradient of 1 in 60, and accelerated to 40 miles per 
hour in 80 seconds. Mr. Hughes remarked that such cars 
worked well between ordinary trains. They were also 
most useful for opening up new country. His experience 
showed that the public would travel more if it had a 
rapid, cheap, and frequent service. The commercial 
success of these vehicles depended to a great extent on 
fulfilling these conditions. 

Mr. Maw remarked that no discussion on the subject 


Directing etiention to this table he asked, What | would be complete without a reference to his old friend 


was the wide variation due to? 


He thought it might | Mr. Bridges Adams. 


It was now more than sixty 


advantage was gone. He did not think that the Board 
of Trade would sanction a combination which involved 
the front car being pushed. The advantage of the 
| system of running in between the ordinary trains and 
| picking up passengers, and also creating a traffic in 
| outlying districts, had been emphasised. Therefore, 
|if the engine was designed for light railway work, 
|the weight on the driving wheel should be kept 
‘as low as possible. The question of adhesion on the 
| single driving wheel brought up the question as to whether 
| two or four coupled wheels would give a sufficient adhesion 
| Mr. Burnett also referred to the design of the boilers, and 

| asked why they varied so much from the ordinary loco- 

| motive type. He drew particular attention to the boiler 
| of the London, Brighton and South Coast Company’s car, 
| pointing out the fact that the weight was on one axle. 
| This, he thought, was the correct plan, because then there 
would be good adhesion. He considered that in 
| most cases there would be sufficient adhesion on a 
single pair of wheels. He entirely failed to see the 
| necessity for coupling rods, and wished to know why 
| they had been introduced. 

Mr. Burrows, on behalf of Mr. Churchward, gave some 

interesting information concerning the cars in use on the 

| Great Western system. The first two cars were built in 

| October, 1903, and were put to work on the Stroud 
Valley section. Since then the company had continued 

to build these cars, and at the present time there are 
eighteen running. The first cars were open from end to 
end. The later cars have been constructed much more | 
elaborately, and are divided into compartments for first 
and third-class passengers. The steepest gradients that 
have to be negotiated are 1 in 35 and 1 in 42, The 
trailers used in conjunction with the cars are so arranged 

that the driver can control the engine from the front end 
of the trailer, and this dispenses with the necessity of 
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having to turn the car round, or to shunt the trailer. The 
average run of each car per day was given as 200 miles, 
and the acceleration 1°47ft. per second, or 40 miles per 
hour within 30 seconds. 

Similarly to the Lancashire and Yorkshire Railway, this 
company was said to have adopted a maximum cut-off of 
75 per cent. the length of the stroke. One of the greatest 
troubles experienced by the Great Western had been due 
to the water used. But since the introduction of water- 
softening plants this evil had been quite overcome. The 
cars were similar to those used on the Great Northern 
Railway of Ireland. It had, however, been found that 
the stifferners worked loose in the frame near the cylinder 
ends, but this defect had now been remedied. The latest 
cars, instead of having the smaller wheels, were now fitted 
with 4ft. 6in. wheels, and were able to run faster without 
excessive piston speed. Repairs could be carried out 
expeditiously. The boiler was simply lifted through the 
roof, after which the engine could be easily detached. 
Recent developments in this type of vehicle had been the 
construction of independent engines and trailers. The 
train consisted of four coaches, the engine being in the 
centre. The driver controlled the train from either end, 
and a fireman was incharge of the engine. Dealing with 
the quantity of coal used, Mr. Burrows gave the average 
consumption as 20 lb. per mile. The maximum was about 
25 lb. and the minimum 13 Ib. per mile. 

Mr. A. Douglas Mackenzie asked for reliable data re- 
garding the cost of running motor coaches. Table I. con 
tained some information regarding costs, but there was 
nothing given which would enable a comparison to be made 
between the cost per mile of the combined coach, the sepa- 
rate engine car, and the petrol vehicle now used, he believed, 
on the Great Northern Railway. In the paper the cost 
of running the combined car was given as 7°47d. per 
ear mile; whereas he thought that for a small train 
the figure worked out at 23d. Thus, in these two 
cases there was a considerable difference. He failed to 
see the difference between a small train and the five-coach 
motor train described by the previous speaker. The cost 
of running such a combination, and its advantage over 
the small train, he thought would be interesting 
information. 

Mr. Lawrence wished for further information about the 
Great Western’s latest combination referred to by Mr. 
Burrows. He had been looking after the light traffic 
in the Manchester district of the Midland Railway Com- 
pany, and had found that the greatest difficulty 
experienced was that of shunting the trains. It appeared 
to him that this difficulty would be overcome by the 
Great Western train. 

Mr. E. J. C. Manico, of the North London Railway, re- 
marked that he had little tosay on the subject. He had tried 
the Great Western motor coach in the Stroud Valley, 
at the invitation of Mr. Churchward. The car ran quite 
steadily, notwithstanding the height of the boiler. One 
would rather have been led to expect rolling, but it was 
not experienced at all. They attained a speed of 40 miles 
an hour in that run, and the vehicle was steadier then 
than at a moderate speed. 

Mr. Stone noticed that three types of boilers were 
used in the design of motor coaches, and he thought 
it would be interesting if the authors would give 
the coal consumption of each type. The question of the 
advantage of coupling the driving wheels had been raised, 
and he believed that this would be emphasised when the 
cars were run in dirty weather. The discussion on this 
paper then concluded. 

On behalf of the authors, Mr. Haslam __brietly 
replied to some of the questions. At Cardiff Mr. 
Aspinall, in the course of his remarks upon the 
paper, had advocated regenerative control. This, 
however, he did not think was feasible under the 
conditions met with by rail motor coaches, as the 
gradients were not sufticient for this method of braking. 
Regarding the absence of costs in the paper, these had 
not been included, because in all cases the information 
asked for had not been given, and in consequence it had 
been deemed the wiser plan to leave thei out of the 
paper altogether. He thought that from 5d. to 6d. per 
train-mile, not including first cost, was an accurate 
estimate. Mr. Lea had raised the question of the un- 
similarity in design of the cars used on the various railway 
systems. Mr. Haslam did not think that any particular 
rule could be Jaid down. Each design was based upon 
local considerations, and, to a large extent, upon the 
locomotive superintendent. He had little to say regard- 
ing trailers, as when these were used it ought to be only 
in “rush” hours, otherwise rail motor coaches were in 
reality only small trains. Mr. Maw then proposed a vote 
of thanks to the authors for their interesting paper, 
which was received with acclamation. 

A paper on “Some Notes on the Mechanical Equip- 
ment of Collieries,’” by Mr. E. M. Hann, was then read 
by the Secretary. This paper we intend to deal with in 
a subsequent issue. Before the discussion Mr. Hann 
made a few remarks on the question of electrical versus 
steam winding. He thought that the best figures that 
could be obtained from makers of both classes of 
machinery were so nearly the same that it could not 
possibly pay to convert from steam to electricity. He 
had carried out a crude test at the Bargoed Colliery in 
order to get some data on this point. The engines were 
run separately, and trials lasted for twenty-four hours, 
and the output was 2027 tons. The coal consumption 
for the boilers during the day time, when most of the 
work was being done, was 3 tons 5 ewt. 
night time the coal consumed was only 2 tons 14 ewt., 
making, in all, a total of 5 tons 19 cwt. Under ordinary 
circumstances the engines would not have been separated, 
so that in reality the experiment was adverse to steam 
winding. Calculating from figures given to him by elec- 
trical engineers, he estimated that to raise 1 ton of coal 
required 1} units of electricity. It was found that the 
consumption of coal for working the engines for electric 
winding would be 5} tons in 24 hours. 

After the usual vote of thanks had been passed to 


During the | 





the author, Mr. Patchell opened the discussion. He 
remarked that he was in agreement with the authors 
of the previous paper, who stated that they did not 
agree with those electrical engineers who thought 
that electricity was the only panacea for everytaing. 
The author had stated that a very large proportion 
of mining engineers have disputed the superiority of 
the compound engine for winding owing to its short runs 
and frequent stoppages, and the large proportion of its 
power taken up in accelerating its load. He (Mr. Patchell) 
had visited Ewald, near Wanne, in Germany, and had seen 
a compound condensing winding engine which had been 
running well since 1880. Referring to the conical drum 
mentioned by the author, it had been stated that this was 
no heavier than the one replaced. According to the 
general construction of conical drums, it must be heavier 
unless it was abnormal. 

Again, dealing with compound engines, Mr. Patchell 
stated that it could be taken that they saved 25 per cent., 
and he had known cases where the saving was as high as 
30 per cent. When Mr. Hann changed to simple engine 
working it took 100 tons of coal a week more, #.e., 1 per 
cent. of the output. That 1 per cent. meant 5000 tons a 
year. His compound engine would have used 20,000 
tons a year. This at 41b. B.T.U. would generate 
11,200,000 B.T.U. of electricity, which would have gone 
a long way to do all Mr. Hann’s winding. 

At the Charing Cross Company’s Bow Works 12,000,000 
units were generated last year for 19,700 tons of coal, 
on a 13 per cent. load factor, which was lower than 
Mr. Hann would get at a colliery. From this data 
apparently only half a million tons of coal were being 
raised a year, which would only give Mr. Hann about 3°6 
hours full work for the winder each day on 300 days a 
year. Mr. Patchell asked for an appendix giving load 
factors of colliery plant, as this would be valuable infor- 
mation to electricians. 

Mr. Tannett Walker observed that he was interested 
in the remarks on winding. Electricians forgot that 
steam had to be raised in most cases for generating the 
current. If electricity could be obtained for nothing he 
certainly would recommend electric winding. He was, 
however, convinced that the most economical appliances 
were compound winding engines. He quoted an instance 
of such an engine which had a piston speed of 1200ft. per 
ninute, and it was found that it used exactly 30 per cent. 
less steam than a simple engine. In another case a 
Bessemer blowing engine, with 45in. air cylinders, pres- 
sure 80 lb., the size of high-pressure cylinder 42in., was 
started to blow with six boilers. It was found, however, 
that the compound engine required only four boilers 9ft. 
by 30ft., whereas a simple engine wanted six boilers for 
the work. 

With regard to coal consumption, he had found that 
simple engines used exactly 30 per cent. more steam than 
compound engines. The late Sir Frederick Bramwell had 
maintained that the etticiency of compound engines was 
due to some extent to the fact that the expansion of the 
steam is put beyond the contro] of the workman. 

Mr. Emerson Bainbridge remarked upon the great 
difference of coal mining now and forty years ago. 
According to the paper, Mr. Hann used coal worth 5s. a 
ton for the boilers, whereas in the Midlands they had to 
put down plant to burn coal worth little or nothing, 
as it would hardly burn at all. He thought it was 
less necessary to economise fuel than labour. It 
was now customary to introduce machinery as much 
as possible, and make it of such a character that 
boys could look after it. In the collieries under his con- 
trol they dealt with 4000 tons of coal a day, and all the 
movements were so contrived that no men were necessary 
—only boys. He was startled to see a reference to raising 
tubs by means of a chain. He thought that there was 
no chance of this being used owing to the immense weight 
of the chain itself in deep shafts. He was in agreement 
with Mr. Hann with regard to electric winding. So long 
as the present method was so inexpensive, he did not 
think that it would pay to convert steam to electric wind- 
ing. Finally, he asked for information regarding mechani- 
cal stokers, and whether Mr. Hann had tried any such 
devices. 

Mr. Parker said that he was interested in conveyors, 
and asked for data or further particulars regarding them. 
He also asked for a plan of the arrangement of the shaft 
to be given, as this would be most interesting. Mr. 
Sugden asked Mr. Hann to explain how the great advan- 
tages referred to were obtained with the winding drum 
he used. He considered the author’s arrangement to 
prevent overwinding was most ingenious, and he would 
like to have more particulars of the system. He was of 
opinion that a steam brake to act automatically was the 
best principle to adopt. 

The discussion then closed. In reply to Mr. Patchell 
Mr. Hann stated that the saving he put forward was 
not representative of the best machines. The figures 
were simply taose that he had obtained from the engines 
he had available. He quite agreed with Mr. Tannett 
Walker with regard to his remarks on the compound 
winding engine. He did not feel so pessimistic as Mr. 
Bainbridge on continuous winding. The only difliculty 
would be to keep the ropes in proper parallelism. There 
would be no difficulty due to the weight of the chain. Of 
course, the speed would have to be slow. With regard to 
overwinding, the methods described were quite old, and 
had been in use for some time, especially in North 
France, but had been improved upon. 

A vote of thanks having been accorded Mr. Hann for 
his paper, the meeting then terminated. 








On Monday next, October 29th, before the Society of 
Motor Omnibus Engineers, the opening paper of the session will be 
read by Mr. Douglas Mackenzie, on ‘* The Conditions affecting 
Motor Omnibus Control in London, with particular reference to 
the Proposed New Regulations.” The chair will be taken by the 
honorary president, Lord Montagu of Beaulieu, at eight o'clock. 





BEARING ALLOYS.* 
By ALFRED Suacate, A.M. Inst. C.E. 
THERE is a voluminous amount of literature on alloys fror 

: . Abang: : YS Trom 
the chemist, experimentalist, and scientist’s point of view but 
comparatively speaking, none at all from the practical 
engineer’s standpoint. True, he can consult tables giving 
the proportion by weight of every known alloy, and after 
making a selection for his particular case, the chances are 
that the chosen alloy will fail to give satisfaction. 1p this 
paper the author will endeavour to describe some of the 
leading conditions that must be complied with to make the 
selected alloy a success, and although the matter here treated 
of is principally with reference to white metal, it will be wel] 
to classify the leading alloys at the beginning of this article 

(1) Copper and tin, bronze; trade name, gun-metal. ' 

(2) Copper and zine, brass; trade name, brass. 

(3) Copper, tin, and zinc; trade name, Babbitt mixtures 

(4) Aluminium, phosphor, and manganese, brasses and 
bronzes ; also Sterro and Delta metal, known in the trade by 
their respective names. i 

(5) Copper and tin, with antimony or lead; trade name 
white metal, or anti-friction alloys. The softer mixtures used 
as lining metals. 

(6) Anti-friction alloys; trade name, lining metals. 

In the selection of an alloy for a particular purpose, it 
often happens that considerations other than its adapta- 
bility determines the selection ; as, for instance, a railway 
may be in close proximity to mines and smelting furnaces, 
and the easy obtaining of their products might determine 
the selection of an inferior lining alloy for the carriage 
axles, to the exclusion of a more suitable but dearer mixture, 

It may be taken for granted that if a journal of good 
proportions running in bronze bearings well lubricated, 
with its aligament maintained under working stress, gets 
hot, and abrasion of the bearings follows, no white metal 
lining substitute, whatever its composition, will prove satis. 
factory, because the unit pressure on the bearing is too much 
for the velocity of the journal. On the other hand, suppose 
the heating and abrasion to be the result of the bearing 
not maintaining its alignment under stress, then it jis 
possible that a lining of white metal will answer, because 
it may yield to the intensity of the journal pressure, on 
account of its plasticity, and thus distribute that pressure 
over a larger bearing surface, thereby reducing its unit 
amount, with the result of cooler running. Quite recently 
the chief locomotive engineer of one of the leading English 
railways decided to try bronze bearings in the large end of 
the connecting-rods in place of the white-metal lining hitherto 
in use. It was with difficulty they ran the engine for half 
the day, and upon examination the bronze bearings were 
found to be ground away to such an extent as to render them 
useless, and recourse again had to be made to the white-metal 
lining. Here we have the engine running over lines of oppo- 
site curvature, thus alternating the alignment to each side of 
the bearing, and there being no give or yield in the bronze, 
abrasion ensued, and when that had commenced the metal 
rapidly wore away. 

These considerations lead to the inquiry : What is the unit 
intensity allowable to ensure cookrunning and an average 
life for a bearing? And in endeavouring to answer this ques- 
tion some notice must be taken of the material of which the 
journal is made. In good average practice it is usual to make 
the journal and bearing of different materials, also the bear- 
ing is of a softer nature than the material of which the 
journal is made, but if as hard, or even harder, its physical 
properties should be quite distinct from those of the journal, 
otherwise heating and seizing will instantly occur in the 
absence of efficient lubrication. For instance, wrought iron 
journals have worked satisfactorily for long periods in cast 
iron bearings made of No. 1 cast iron. Here we have in 
opposition the toughness of the wrought iron, as against 
its complete absence in the cast iron. This practice cannot 
be recommended, as in the event of deficient lubrication 
heating will oecur, with abrasion to follow. The using of 
cast iron for bearings in supporting journals is confined to 
the commoner class of machinery, their use in the better 
class being limited to half top bearings for shafting having no 
upward or lifting stresses. 

Cast iron upon cast iron is found to wear well, if, coupled 
with efficient lubrication, the velocity and unit pressure is 
kept very low, as in the case of motion blocks and slide bars 
of engines ; but should the metallic surfaces get dry through 
failure of the lubricating arrangements the friction may 
engender so much heat as to induce a kind of union between 
the two surfaces technically known as ‘‘seizing,’’ with the 
result of stopping the moving parts or breakage ofsame. But 
when one of the surfaces is of gun-metal the want of lubrica- 
tion has the effect of wearing away the softer metal with 
great rapidity, but no ‘‘ seizing ’’ action takes place, for it is 
most important that if any part is to suffer it should be the 
bearing and not the shaft. So long as the surfaces are 
separated by a film of oil there can be no metallic attrition, 
and they would last for an unlimited time, if it were not for 
the chemical corrosion of the surfaces. Now, most of the 
best lubricants corrode metals, especially when brought into 
rubbing contact under pressure, as in a bearing. The 
passage of the oil removes the oxide or soap directly it is 
formed, thereby exposing the bright metal to further action. 
The order of the metals most sensitive to this corrosive action 
are as follows :-— 

Zinc is the metal most readily corroded. 

Lead not so easily corroded as zinc. 

Copper and iror toa less extent than lead. 

Tin and antimony not corroded at all. 

It is convenient here to call attention to the correct posi- 
tion of the oil cups, and also the oil scores. The author has 
seen well-proportioned bearings for large diameter journals, 
with ample lubricating arrangements, heat to such an extent 
that the water played upon them from the fire hose fizzes off the 
bearing as it would from a red-hot plate, to the surprise of 
the foreman and puzzlement of the designer, the whole difti- 
culty arising from the incorrect position of the oiling passage 
and scores. All oiling arrangements must discharge the oil 
on the off side, or that side of the bearing which is opposite 
to the resultant pressure of the journal upon the bearing, and 
the oil scores must be cut upon the same principle— for 
instance, in line shafting, with the driving straps leading 
downwards, it is correct to oil through the top bearing, 
but if the straps lead upwards, so that the resultant pressure 
is vertical and is of greater amount than the weight of the 
shaft, the oil should be admitted through the bottom bearing, 
or if, for convenience, it is admitted through the top half, 
then an ample oil channel must be cut circumferentially 
" * This paper was read to the Manchester Students, Institution of Civil 
Engineers, at the opening of session 1904-5, but has not been hithertg 
printed. 
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completely round the top and bottom half, making connec- 
tion with smaller oil scores, cut lengthwise, of the bearing in 
the bottom half of the same. i 
However appropriate the selected alloy may be for a special 
purpose, it is likely to prove a failure on incorrectly propor- 
tioned journals, hence it is well to remember that the dia- 
meter of a journal should be determined by the stifiness 
required, while its length is proportional to the journal’s 
velocity and unit-bearing pressure combined. Common 
experience shows that for journals running at high speeds a 
creater length is necessary than for the same running at low 
speeds. Journals running at 150 revolutions per minute, and 
with a comparative low unit-bearing pressure, often have 
their brasses one diameter long, while lightly-stressed shafts, 
as, for instance, fan shafts, running at 1500 revolutions per 
minute, have bearings six to eight diameters long. _ 
Professor Rankine gives a formula for allowable unit-bear- 
ing pressure at varying journal speeds. The curve A in the 
Chart No. 1 is constructed by means of this formula, and its 
intersection with the vertical and horizontal lines enables the 
correct unit-bearing pressure to be known when the velocity 
of the journal is given. It is to be noted that this curve gives 
the average every-day practice when the resultant pressure 
never varies in direction and but little in amount. A some- 
what higher unit pressure, indicated by curve B, is allowable 
in journals running under similar conditions, but subjected to 
considerable vibrations or shocks, which contributes 
materially in ensuring successful lubrication, as, for instance, 
the axles of railway rolling stock, while in the case of 
journals in which the resultant pressure alternates from side 





to side of the bearing every revolution, and at the same time | 
yaries in amount from nothing to a maximum, and then | 


back again to nothing, every half of its revolution, as in the 


~ case of an engine crank and crosshead pin, the unit pressure 


for velocity is given by the curve D. All other journals 
would run under conditions that could be met by some curve 


| every care is taken to keep away the dust, may, if unit pres- 


sure is kept low, have with advantage bearings of a softer 
nature than rolling mill engines running in open sheds, or 
coal-elevating and cutting machinery. 

In the following table the left-hand column gives 
the metals chiefly in use for bearing alloys, and the head 
lines at top of the remaining columns indicates the meaning 
of their respective numbers. As is usual in matters of which 
little is known, much diversity of opinion exists in the trade 
regarding the selection of the metals, and also their relative 
amount in percentage of the whole compound, to form the 
best alloy; yet, nevertheless, certain salient points are suffi- 
ciently prominent to guide us in our selection, both in kind 
and quantity, enabling us to produce the best alloy for the 
particular purpose in view, bearing in mind that the word 
‘* best,’’ as applied to an alloy, means that its composition is 
the best compromise to meet the many conditions under 
which it must support the journal, as it is an utter impossi- 
bility with our present knowledge to devise an alloy to reach 
the pinnacle of perfection in all requirements, 


TABLE. 
Relative 


Atomic volumes Combining values hard 
for 


Atomic ness, 
Metals. - Atomic weights d 

weights. = Specific gravity’ tabular numbers. —- 
Copper .. 63-5 .. CC. SEO | 
Tin .. A ee ee | 
Zine 65-2 a eee ee ee 
Lead .. 207-0 Te AO ee 
Antimony 120-0 17-88 14-0 — 


It is of the first importance that the metals be the best of 
their respective kinds ; if not, however careful our after mani- 
pulation may be, the resulting compound will prove disap- 
pointing. Noconsideration of saving money should tempt us to 
use up scrap, or junk, the composition of which, and its pre- 
vious method of fusion and treatment, being unknown. Ten 
per cent. of ill-conditioned junk will completely neutralise 


A _ for pressure constant in one direction as in line shatting & Flywheel end of crank shaft 

B ~ forpressure constant in one direction with journal subjected to shocks & vibrations as in axles of railway rolling stock 
C . Forpressures part constant inone direction & part alternating as in bearings between cranks in vertical marine engine 

D . Forpressures varying from 0 toa maximum & alternating opposite sides of the journal each revolution as in connecting rad bearings 
Nore./nno case ts the unit pressure onbearing to exceed 1200 Ibs per square inch, 
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intermediate between B and D, as shown at C, that indicates a , 


journal running under a pressure, part of which alternates every 
revolution, while the remaining part is constant in one fixed 
direction. The journals between the cranks of a triple-expan- 
sion engine answers to thiscondition, for the pull and thrust on 
the cranks due to the connecting-rods supply the first, while 
the weight of the cranks and attachments supply the second 
condition. Higher unit intensity of pressure are found in 


high-speed engines, but this is met, as ‘a rule, by forced | 


lubrication, and it must be remembered that the total driving 
force of the piston, divided by the product of the length of 
the crank pin, into its diameter, do not give a correct result 
of the actual unit pressure for the influence of rapidly 
reciprocating parts, tend to reduce the unit-bearing pressure 
to much below the amount found by the above incomplete 
calculation. 

The more or less freedom of the air from grit and dust is 
another consideration of importance in deciding upon the 
alloy to be used. If the machine is intended to work in a 
place where the air is charged with fine carbon, iron or silicate 
dust, the alloy must not be of too soft a nature, otherwise 
the grit that work. its way into the journal will become 
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the good qualities of a compound, having its constituents 
selected from the purest metals. Some makers make use of 
the five metals named in the table in varying proportions, 
adding sometimes a small amount of iron, thus making six 
elements in the compound, while others claim equally good 
results from a compound consisting of only two metals. 
Now, considering that some experience and care is required 
to make a successful binary compound, how much more is 
required for an alloy having three or four constituents. 
There is a method of successfully doing it, by melting the 
different metals in groups of threes and twos, and casting 
into ingots, then re-melting and combining the ingots. But 
this requires skilled measuring and handling of the various 
metals, or else the more fusible ones will get unduly oxidised 
and wasted in amount, so as to be out of their proportion 
with the others ; besides, the extra cost involved is altogether 
out of proportion with the additional advantage, if any, 
claimed for the resulting alloy. If four metals are selected 


| for the alloy the best method of procedure is to combine the 


embedded in the bearings or white-metal linings, causing | 


the latter to lap away the journal at a rapid rate, with an 
Inappreciable wear of the bearings; but with harder alloys, 
these grit particles are worked out without any danger of 
becoming embedded. Ih a locomotive engine the white- 
metal linings of the glands, motion or guide blocks, and 


excentric straps, may with advantage be of a harder nature | 


than the bearing metals of the axles and coupling-rods, «c., 


because the alignment in the former case is maintained | 


fairly constant, and the harder alloy will prevent the scouring | 
of the surfaces from the dust, which is inseparable from the | 


engine at high speeds, while in the latter case the want of 
alignment in the bearings compels a softer alloy to be 
adopted, and running the risk of wear of journal from any 
lapping action due to grit embedded in the bearings. Factory 
and marine engines working in well-ventilated rooms, where 


three least fusible metals and cast into ingots, re-melting and 
adding the fourth more fusible metal prior to casting the 
bearing. 

Charpy, in his admirable treatise on alloys, writes that the 
best antifriction metals are formed from ternary groups, and 
are preferable to more complicated mixtures of four or five 
metals, and with this conclusion the author fully agrees. 
Charpy cites the following as likely groups :— 


Ist a an et SS oe .. Antimony 
Te «2 es «s ‘ Tin .. .. Antimony 
Srd .. .. .- Copper .. .. Lead Antimony 
Se oc xe es | ee Antimony 
Cae sc oe CO. OU Lead 


The lining metals most in favour with the large engineering 
firms for engine work are those with a small proportion of 
copper in their composition. Of these alloys, Babbitt’s 
mixture, or some modification of it, undoubtedly heads the 
list ; yet Babbitt’s metal-is..a ternary compound. Some 





users prefer to purchase the genuine Babbitt, as it is termed, 
using it as bought for heavy work, and mixing with it a 
small quantity of lead for light work. This answers fairly 
well if the lead is added in correct proportion. ‘‘ Magnolia’’ 
metal is largely advertised, and, from independent tests made 
by various engineers, apparently stands far ahead of the 
ordinary bearing alloys. Here, again, ‘‘ Magnolia’’ from 
analysis is a ternary compound. 

Lead added to an alloy tends to soften and render it plastic, 
lengthens the life of the bearing by diminishing its wear; in 
fact, it is the best wear-resisting metal known. At the same 
time, it slightly increases the friction of the journal. It will 
not readily combine with copper, except the mixture be 
brought up to a white heat, unless the copper has previously 
been melted with tin. The larger the amount of tin the more 
perfect the combination of the copper with the lead. This 
high temperature precludes the making of copper-lead alioy, 
except in factories equipped with a special furnace for melt- 
ing same. The patent alloy known in the trade as plastic 
bronze has some 1 per cent. of nickel added to the copper to 
lower the temperature at which it solidifies, so that it may 
not squeeze out any part of free lead, or lead that may not 
have combined with the copper when the latter contracts in 
the act of solidifying. 

Tin added to an alloy imparts to it rigidity and hardness, 
without increasing brittleness, and can produce alloys of 
sufficient compressive strength for nearly all purposes ; at 
the same time, it tends to diminish the life of a bearing by 
increasing its rate of wear. 

Antimony is a very poor wear-resisting metal, and is added 
to alloys mainly to harden them. Too much antimony in an 
alloy makes it brittle, and of a crystalline nature. The alloy 
known as antimonial lead is mainly used for lining the 
bearings of truck axles when a cheap and inferior metal is 
preferred. 

Zinc, being less expensive than tin, frequently takes its 
place for alloying with copper, but the resulting compound 
is not as tough as when tin is used. It should never exceed 
33 per cent. by weight in the alloy with copper for bearings, 
otherwise they will be too brittle for use. Professor Goodman 
has shown that metals of low atomic volume, i.e., 
atomic weight 


: -, increase friction, whilst those of high atomic 
specific gravity 


volume decrease it, see the Table. Also that the addition of 
bismuth up to 0°25 per cent. by weight in alloys reduces 
friction—vide his paper, Institute of Mechanical Engineers. 

In general, when mixing, always melt the metal having the 
highest fusion point first, then add the rest in the descending 
order of their respective melting points, reserving the more 
easily melted metal as the last to be added. Keep the 
surface of the molten metal covered with powdered charcoal, 
din. thick or more, and mix thoroughly the melted 
ingredients by well stirring with a rod before adding a fresh 
metal. When completely melted and well mixed, remove 
the crucible or pot from the furnace, and while steadying it 
with the tongs add 0-25 per cent. by weight of bismuth, well 
stirring all the time of adding the bismuth, and then pour 
into the bearing mould. When making an alloy of four 
ingredients, melt three of them as above described, leaving 
out the bismuth, and pour into ingot moulds and store. 
When required, re-melt the ingots, add the remaining metal 
and also the bismuth, as above explained, and pour into the 
bearing moulds at once. Note, never cook the alloy by 
letting it remain in the pot in a melted state over the fire. 
Bismuth is very fusible and causes other metals to become 
fusible. It expands in cooling. 


(To be continued.) 








Tue Otympia Motor SHow.—Preparations are now in progress 
in the big building, Olympia, Kensington, for the fifth Interna- 
tional Motor Exhibition of the Society of Motor Manufacturers 
and Trader-, which is to take place next month. This year a 
distinct departure will, we are informed, be made in that the 
forthcoming show will ne entirely given up to pleasure cars, a 
second show in the spring of next year being reserved for com- 
mercial vehicles and motor boats. This arrangement will permit 
of a much more comprehensive collection of motor cars of every 
nationality, and it is anticipated that as many as 150 distinct 
makes will be exhibited. The Exhibition will open on Novem- 
ber 15th, and close on November 24th. 


Giascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY.—The open- 
ing meeting of the fifteenth session of the Glasgow Technical 
College Scientific Society was held in the Grosvenor Restaurant on 
the evening of 20th inst. Mr. R. D. Munro, M.J. Mech E., 
occupied the chair, and formally introduced his successor in the 
presidentship, Mr. W. W. Lackie, chief electrical engineer of 
Glasgow Corporation. Referring to recent developments in applied 
science, Mr. Lackie said that in the engine-room the latest innova- 
tion was the steam turbine. In connection with ocean-going 
steamers, we had to-day turbines of 10,000 horse-power, and in 
the electricity works of Glasgow there were now three turbines of 
4600 horse-power each. The electricity generating stations of 
Glasgow had, he said, plant and mainscapable of delivering 20.000 
amperes at 250 volts, and 3000 amperes at 6500 volts, representing 
a total of over 40,000 horse-power. In the supply of energy to 
the Glasgow tramway system it had been found that while each 
car was equipped with two 35 horse-power motors, and frequently 
took this power, and the aggregate horse-power of motors on all 
the cars amounted approximately to 45,000 horse-power, this 
possible demand was met by 8000 horse-power, or 17 per cent of 
the whole. In the electricity supply to private consumers, while 
the total horse-power of motors applied for amounted to 12,000, 
the proportion of plant called upon to supply this did not exceed 
4000 horse-power, or 33 per cent. In the supply of electrical 
energy for lighting purposes the proportion was very different ; 
while the horse-power required to supply the equivalent in 
8 candle-power lamps applied for would be 40,000 horse-power, it 
took 26,000 horse-power, or 66 per cent. of the total, to meet the 
possible demand. This factor explained why energy for power 
purposes could be supplied at a much lower rate than energy for 
lighting. The rate per unit was a very unreliable criterion as to 
whether the supply was cheap or dear. Strange to say, it was the 
consumer who was paying 34d. per unit for lighting who complained 
that he was being overcharged to make up the deficit caused by 
the consumer, who was only paying ?d. per unit for motive power. 
It was the reverse that was the truth. The first meeting of the 
Students’ Section of the Institution for the present session took 
place on the 19th inst. in the Technical College, when the chair- 
man, Professor Magnus Maclean, gave his opening address, in 
which he di el tary considerations regarding high 
frequency currents, the méthods of producing the electric mag- 
netic waves used in wireless telegraphy, and some of the apparatus - 





| available for detecting these electric waves, for measuring their 


wave lengths and their frequencies. He showed in action a 
cymometer, or wave-measurer, and wave lengths up to 6000ft. were 
got from the indications of the instrument. The lecturer explained 
fully how the cymometer could be used as a laboratory instrument 
for determining inductances and capacities, 
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ITALIAN INDUSTRIES. 
(By our Special Representative.) 
No, XIII*.—PAPER. 

THE paper industry in Italy is one of the very few 
whose origin can be traced back to a remote date, the 
first mills having been founded about 1200 a.p. in the 
province of the Marche at Fabriano, which place is, 
curiously enough, one of the principal centres of the 
trade at the present day. In the fourteenth century 
others were to be found in Liguria, and shortly after- 
wards more sprang up in Piedmont, Lombardy, and in the 
southern provinces. 

Throughout the Middle Ages the national supply was 
enough for the national demand. The former was costly 


weavers sent their produce to Lyons to be returned to | 
Milan and sold there, with the French mark as French | 
silks, so did Italian paper makers embellish the boxes of | 
their letter paper with English arms, designs, and titles, | 
copied exactly from those of English houses. By this | 
simple means their paper found a market with the un- 
suspecting public in the shops of Florence and Rome. | 
It is only, in fact, in the last few years that some, | 
and as yet only a few, of the more courageous of the Italian | 
firms dare to put their writing paper on the market as an 
Italian product. Other houses still continue the abuse of | 
the English language on their boxes, a language which, | 
in this case, acts as a talisman; and the public buy and | 
are satisfied. 
But the mystification would be uselessif it were not for 





company has two factories which supply them with about 
400,000 tons a year. The latest applications of the newest 
inventions are to be found in these works ; Verny cutting 
machines, Brissard ruling machines, envelope-making 
machines with a daily output of half a million, and God: 
chaux machines for the Boscary system of printing 
school copy books, which latter patent has been acquired 
by the company. One department is given over to the 
making of ordinary copy-books, of which it turns out 


| 200,000 a day ; another is dedicated to the lithographer’s 


art, and has all the apparatus necessary for the making 
of bank-notes and bonds. 

The motive power which animates the works is of 
4500 horse-power, of which 1000 horse-power is supplied 
by steam and the rest by water. The number of hands 
employed is about 1800, who, in addition to their fixeq 
salaries, receive a graduated percentage on the financial] 
profits of the year, and are entitled to make use of the 


| company’s co-operative stores, kitchen, infant school, 
| orphanage, and homes for those who are too old, or unfit 
| to work. 


The Cartiera Italiana is one of the few paper factories 
in this country which are entirely dependent on themselves 
for the production of the wood or rag pulp—production 
which is considered here as a separate industry, and fer 
which there are several manufactories, notably that of 
“La Cellulosa,” of Mantua. 

The company’s output of the finished article has shown 


| a continual increase year by year, and has now attained 
| the important figure of 14,000 tons for the value of 


| 10,000,000f., against 8000 tons produced in 1884, 


It 
supplies the Government with the stamped paper used 


| for legal transactions, with telegraph forms, with paper 


on which postage stamps are printed, and with part 
of that which is used for the wrappers of cigarettes, 
[In the list of its clients it numbers several other Govern- 


| ments, among which is the Egyptian, which it furnishes 


with a great part of its water-marked paper, having been 


| declared victorious in the competition in which it was 
| pitted against the best known paper manufacturers of 


Fig. i—-CARTIERE MERIDIONALI—-PAPER MILL AT FIBRENO 


and the latter infinitesimal, but that the quality was | 


excellent is proved by a glance at the leaves of an 
Aldine volume or of any of the valuable Venetian 


editions of the “quattrocentisti” published in the six- | 


teentu and seventeenth centuries. 

But a new order of things had dawned upon the world 
in the first half of the last century. A wider spread 
commerce and a more complete system of education, 
combined with the ever-increasing diffusion of news- 
papers, necessitated an amount of material undreamed of 
in past ages, of material to be produced with the utmost 
economy, and sold at popular prices. 

And here for a time the Italian paper makers found 
their career arrested. For the expensive hand-made 
paper, for which they had been so famous, there was a 
small and ever-diminishing demand, which, on the other 


Fig. 2—WERNY CUTTING MACHINE 


hand, shot up by leaps and bounds in the case of the 
cheap article. This latter the Italian manufacturers were 
slow in placing on the market. The price was relatively 
high, the quality was infamous. The truth of this asser- 
tion is to be seen in a moment by comparing the paper of 
Italian sixteenth century editions with that of English 
editions of the same date, and by then comparing the 
leaves of an edition of Manzoni or Leopardi printed 
during the lives of the authors with those of the first 
editions of Walter Scott. In the first case the Italians 
are the masters; in the second they give the impression 
of mere beginners. 

And so it was that diffidence grew up, and trade 
passed away to the shores of England, where the 
manufacture of cheap, but excellent, paper was carried 
to a fine art. This was especially the case with writing 
paper, a department in which the dog had, with reason, 
been given a bad name, and he was as good as hanged. 
To get over the effects of the bad name, the Italian 
manufacturers had first to improve the quality of their 
article, but even this was not enough. The tyrant 
“Fashion” had decreed that English writing-paper, and 
only English writing-paper, was good, as it had also 
decreed that only French silks were worth buying. A 
subterfuge had to be resorted to, and, as Como silk 


* No. XII. appeared October 12th. 


the fact that the quality of the article sold is as good 
as the quality of the article which it pretends to be, 
and this betterment is due the new awakening of the 
Italian paper industry about 1870, and tothe extraordinary 
progress which it has made since then, especially in the 
last few years. This awakening is the result of the 
efforts of several large firms, among which emerges first 
the “Cartiera Italiana” of Serravalle, in Piedmont, 
which, for its importance and for the perfection of its 
plant and products, is a worthy rival to any of the 
principal paper manufactories of Europe. 

The origin of the Cartiera Italiana, whose great works 
now occupy 80,000 square metres was a little hand- 
weaving paper mill founded in 1780. After a quarter 
of a century it passed into the possession of an en- 
terprising family, who from yearto year kept on amplifying 





it, and endowing it with the best machinery known at the | 
time, and with such success that, in 1873, they were able 
to convert it into a powerful limited liability company 
with the well-known title which it now bears. 

The first thing to be done in order to render possible 
the aspirations of the society to become a real power in 
the European market was to obtain the concession for 
the almost limitless source of motor power which was to | 
be found in the quick flowing river Sesia. This achieved, 
a canal, nearly three miles long, was built to convey the | 
water to the factory, a canal which passes through a | 
half-mile tunnel cut out of the solid rock, and traverses | 
a high aqueduct over the Sessera torrent. This augmen- 
tation of power enabled the company to increase their 
machinery and production at will, and they have since | 
progressed from year to year, gaining an ever firmer hold 
on the national market and insinuating themselves into 
other countries. 

A visit to Serravalle cannot fail to impress the most obtuse 
mind with an idea of the importance of the business. 


| No less than ten continuous paper machines are to be 


seen in work there, together with four of the great en- 
gines for making machine-made hand-wove paper. And 
these machines are naturally backed up by a whole 
phalanx of subservient ones, and by those for the pre- | 
paration of the pulp, for the production of which the 


| obliged it to write down its capital by 25 per cent. 


Europe. 
Another of the principal seats of this industry is in the 


| province of Caserta, where, in the Isola del Liri, is to be 


found the important “Societa delle Cartiere Meridionali” 
—see Fig. 1. 

This’ company, formed in 1873 for the purchase of the 
previously small paper factory of Liri, passed through ten 
years of adversity, in which continued annual losses 
Then 
the tide turned, and to-day the Societa delle Cartiera 
Meridionali is the second in importance in the land, 
produces its own pulp, employs 1300 hands and eight 
great paper-making machines, and turns out about 35 tons 
of paper every day. x“ 

The works, which occupy an area of rearly 90,000 1m. 
square, derive their power of 1700 horses from water, 
and the production comprises every description of 
paper, especially of that used for the wrappers of 








Fig. 3—RULING AND PACKING-UP DEPARTMENT 


cigarettes, of which branch the company has made a 


| speciality, and has a large export trade to the East. 


Another of the articles in which it excels is the thick 
opaque hand-wove paper known in the trade by the 
name of “India,” paper which resembles that used in 


| the sixteenth century, and which may be seen in the 


beautiful edition of Carducci’s works lately published by 
Zanichelli, of Bologna. The machinery used in the 
works is of the most modern type—see Figs. 2, 3, 4, 5, 6, 7. 

The company is also known for the wide radius and 
perfect organisation of the many charitable institutions 
founded for its workmen, among which is to be noted the 


| private bank for the lending of money at a minimum rate 


of interest to those who can prove that they have real 
need of temporary financial assistance. This institution 
keeps the men out of the hands of the professional money- 
lender, and the small interest derived from the loans is 
put to the credit of their provident fund. So complete, 
in fact, is the charitable self-help system of this company 
that it has already been adjudged on two occasions a gold 
medal by the Government as a sign of approval, and 
has, besides, received a diploma and gold medal for the 
perfection of the various sorts of safety guards which 
protect the moving parts of its complicated machinery. 
The ancient seat of the paper-making industry of this 
country, the province of the “Marche,” is, as I have 
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Fig. 6—-RAG PICKING AND CUTTING-UP DEPARTMENT 


already said, still to the fore, and at Fabriano is to 
be found the firm of Pietro Miliani, lately turned into a 
limited liability company, the oldest firm in Italy, and 
one which follows faithfully the traditions of the thirteenth 
century. No complicated machinery and rotary machines 
are to be seen here, but merely the tubs for hand-dipping, 
wooden tubs of the self-same model as those which were 
used for the production of the paper on which were 
printed the stories of Boccaccio. The firm confines itself 
entirely to this speciality, and its white paper resembles, 
in perfection of texture and watermark, that of the paper 
used for the notes of the Bank of England. This grade 
of perfection is acquired partly by the experience of 
centuries handed down from father to son, and partly by 
the special qualities of the water at Fabriano. 

More than half of the production of the firm of Pietro 
Miliani is for export trade, and its principal foreign clients 
for paper, to be used for bonds and bank notes, are the 
United States and the Argentine Republic. In Italy 
it supplies the paper for the Government bank notes, 
and for those of the Banca d'Italia, of the Banco di 
Napoli, and of the Banco di Sicilia. Its letter paper is 
equal to the best made in any paper factory of Europe. 

Andin this branch also Italy shows continued progress, 
as will be seen from the latest statistics furnished to me 
through the kindness of Signor Miliani, the present head 
of the firm of specialists—I may almost call them mono- 
polists—of whom I am speaking :— 

Hands, Hand-dipping tubs, 
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The other important paper-making companies are 
situated mostly in Piedmont and Lombardy, where are 
to be found Vonwiller, of Romagnano-Sesia ; Daelli e 
Sesana, of Omegna; Cobianchi, of Posaccio—merged a 
month ago into the Cartiere Meridionali—Molina and 
Co., of Varese; Pirola and Co., of Milan; and Signor 
Binda, of the same town. The Societd B. Nodari, of 
Lugo; Sig. Fedrigoni and Co., of Verona; and Sig. G. 
Miliani, of Pioraco, art also worthy of mention. 

As a national industry paper-making has now assumed 
proportions of national importance. The country, a few 
short years ago, was not even able to supply its then 
very insignificant*home consumption, and the quality of 
the article produced was by no means conducive of faith 
in home industries. And yet the year 1906 sees quantity 
and quality increased and perfected up to the point at 
which Italy is able not only to cope with her enormously 
increased home demand, but also, with her output of 
00,000 tons and the high quality of the article produced, 
1s raised to a position in which she is able to export for a 
large and ever-increasing sum: 








PAPER MILL AT FIBRENO, SOCIETA DELLE CARTIERE MERIDIONALI 














ACCIDENTS :TO RAILWAY SERVANTS({IN _ 
GREAT BRITAIN. 
In our issue for September 28th we gave a brief abstract 
of the Report of the Railway Accidents on British Rail- 
ways in 1905, as far as it referred to passengers. We 
now give a few figures and facts about the casualties to 
railway servants in the same year. 

Under the heading of railway accidents other than 
accidents to moving trains there were 393 servants killed 
and 3688 injured. The shunting accidents are those of 
principal interest, as the use of automatic couplings turns 
a good deal on them. We give, therefore, the following 
particulars of killed and injured :— 

Killed. Injured. 
Whilst coupling or uncoupling vehicles during 
SMI, co, esas aca, vce ada oa, aa see; DE oe 
By coming in contact, whilst riding on vehicles 
during shunting operations, with other 


vehicles on adjacent lines... ... ... «2 4... 22 
Whilst passing over, under, or standing on 

buffers Et tins! mage eae eas tise e “Alcea Be 
When getting on or off or falling off engines, 

wagons, &c., during shunting... 5 ... 185 


Whilst braking, spragging, or chocking wheels 6... 419 
Whilst attending to ground points... ... ... a: 
Whilst moving vehicles by capstans, turn- 


tables, props, levers, &c. Sei theh ate iccat ~ Ria Oe 
By other accidents in shunting not included in 
the foregoing... ose ae Se 


Taking the number of servants that are exposed to 
danger to be the same as in 1904—325,868—thbe average 
for all accidents is 1 killed in every 855 and 1 in every 89 
injured. 

These figures of 393 killed and 3688 injured compare 
with an avarage of 460 killed for the previous twenty-five 
years, and of 3964 injured—the latter figures being for 
the last nine years, as previously explained. This is the 
lowest record of fatal casualties for the twenty-five years, 
except that of 877 in the year 1888. It is also the lowest 
record of non-fatal injuries in the ten years, except that 
of 8613 in 1903. These figures are better still when it is 
remembered that the number of men has increased. 
Since 1889 there is an increase of 50 per cent. 

Of the eight grades more exposed to danger than others, 
the following is the average of casualties according to the 
number of men employed, also the average for the 
previous nine years : — 


One casualty Avera 
tank, casualty Average for 


in every nine years. 
Goods guards and brakesmen , Se 
Permanent waymen ... ... ... 309 1... ... 235 
Engine drivers ee (ise he, GR ee aes 
oy ene mer mer ee mere | 
GUNN Sco nee Cidya, kok case xed, Sees gee) 
PUNO ac. ica: Sas ek, Rew ee ime oem, 
Pum@igee ouside... 0 cc a, ce ew, 
Leabourers.;. ... ::. .. cs oie 88] 4. us. QD 





Fig..7—-WOOD_PULPING MACHINE 





This is a satisfactory improvement ali round, but the 
record of the casualties amongst the permanent way men 
is most gratifying, as it is not only an improvement over 
the average, but 1905 is 57 better than 1904. Accidents 
to men whilst using the coupling pole is a peculiar feature, 
and one that isincreasing. There were 15 such casualties 
in 1904 and 21 in 1905. 

Of the total of 4081 mishaps to servants, 717 cases, or 
17°5 per cent., were inquired into by the two assistant 
inspecting officers of the Board of Trade or by the three 
sub-inspectors. 

Analysis of the whole of the casualties for 1905 shows 
that out of every hundred 57 were due to misadventure, 
32 to want of caution or misconduct on the part of the 
injured person, and five to want of caution or misconduct 
on the part of other servants, leaving only six attribut- 
able to preventable causes. It follows that unless men 
can be induced to take the reasonable precautions which 
the conditions of their occupations among moving 
vehicles call for, there is little room for any substantial 
reduction in the number of these lamentable accidents. 
In addition to these 717 cases inquired into there were 
also 72 cases of mishaps to railway servants that were 
engaged in other work than the movement of trains. Of 
the total of 789 cases there were recommendations made 
to the railway in 825 cases. These were adopted in 241 
cases, were not adopted in 55, and 29 were still under 
consideration. Sothat in only 41 per cent. of those cases 
the Board of Trade considered it necessary to inquire into 
did they deem there was ground for action, and these 
form only 8 per cent. of the 4081 total casualties. 

The following list gives an idea of the class of accident 
in which recommendations are made to the companies :— 
Tow-roping and propping; want of suflicient light; 
obstruction by signal wires and point rods; want of 
brake vans or other suitable vehicles; insufficient protec- 
tion of permanent way men working in comparatively 
dangerous places; insufficient protection of engine 
cleaners at work and of men working at standing 
vehicles; want of a safe path to and from locomotive 
sheds ; engine-men leaving the footplates of engines in 
motion; use of coupling poles as brake sticks; men 
riding on buffers; want of brake levers on either sides of 
wagons or horse-boxes. 

The Board of Trade in their annual report, in com- 
menting on these accidents to servants, say that of the 
nineteen accidents which occurred in exchanging tablets 
or staffs, a large proportion were caused by unduly high 
speed of trains. Mechanical appliances by which the 
risk of exchanging by hand is avoided are already in use, 
and their extended employment, coupled with a limit of 
speed at places where exchange by hand is continued, 


| will be pressed upon, the companies, Of the 190 
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casualties to permanent-way men, of‘which a large pro- 
portion were fatal, many were due to‘want of care on the 
part of the men themselves, but some resulted from 
failure on the part of the ganger to provide a sufficient 
look-out—attributable either to indifference, failure to 
appreciate responsibility under Rule 9 of the Prevention 
of Accidents Rules, 1892, or insufficiency of staff. 

As considerable attention is being paid to the question 
of either side brakes and automatic couplings, an interest- 
ing portion of this part of the annual report is a study of 
the accidents that apply to those subjects. Eighteen 
accidents occurred through the absence of brake levers 
which could be applied from either side of wagons or 
horse boxes, and two occurred through the absence of 
brake levers which could be released from either side of 
wagons. There were, unfortunately, 535 accidents due 
to coupling or uncoupling vehicles. These are classified 
as follows :— 


Killed. Injured. 
15 pac OS 


8 


101 
160 
me 2 

Miscellaneous poke Resin ect | pact as a 12 

It is only natural that some comment should be made 
in the report on these figures. It says :—*The large 
number of accidents which occurred in coupling with the 
pole, as compared with the number which occurred in 
coupling by hand, is accounted for by the fact that the 
bulk of coupling operations is now performed with 
the pole. The proportion of accidents which occur in 
coupling with the pole are caused by attempting to couple 
while vehicles are in motion. One railway company has 
already issued instructions that coupling by pole should 
be avoided until wagons have come together and are 
practically at rest, and if such a rule were adopted 
generally the number of accidents under this head would 
be materially reduced.” 

Whilst it is to be regretted that the year 1905 was a bad 
one so far as accidents to passenger trains is concerned, 
the analysis of the whole of the casualties connected with 
the working of our railways which we have now presented 
musi strengthen the conclusion that they are excellently 
managed, whilst the decreased number of accidents to 
the staff should make a very favourable impression, 
especially when it is observed that the greater number of 
these could be avoided by reasonable care on the part of 
the men themselves. 


Coupling or uncoupling with pole... ... 

= without pole Ben Ae 
Be screw-coupled vehicles ... 4 
% with automatic couplings — 
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SHEFFIELD STEEL WORKS. 


On Friday last, the Master Cutler, Mr. Wm. Fawcett 
Osborn, of the firm of Samuel Osborn and Co., Limited, 
Sheffield, entertained a large number of visitors, including 
Baron Komura, the Japanese Ambassador, and Lord Tweed- 
mouth, the First Lord of the Admiralty, at luncheon at the 
Clyde Steel Works. The guests assembled at the Cutlers’ 
Hall, whence a large number of conveyances carried them to 
the Brookhill Works, in which the late Mr. Samuel Osborn com- 
menced file making in 1852, and is still devoted exclusively to 
the manufacture of these articles. Here the complete pro- 
duction of files was followed, including the processes of shear- 
ing, forging, annealing, grinding, cutting, hardening, sand 
cleaning and testing. The forging shop contains eighteen 
power-driven hammers of various sizes. In these machines 
the tup is held by a leather band, the blow being delivered 
through a spring. A furnace is placed between each pair of 
hammers, within easy reach of the operators. After being 
forged the blanks are taken to the annealing shop, which has 
two large coal-fired furnaces. In these the blanks remain 
for about 24 hours, and are heated up to a temperature of 
700 deg. Fah. After this treatment the blanks are taken to 
the grinding shop, where on water grinding machines they 
are brought up to the required standard before going into the 
cutting shops. The grinding machines are belt driven, the 
stones being 5ft. in diameter and 12in. wide. A row of files 
is reciprocated under each stone, the tangs being secured by 
an iron bar, and the other end rests on arubber strip. To 
prevent grooving a cam motion is used to give a lateral 
motion to the stone. The files are placed in a water bath. 

The cutting shops are three in number, containing 
altogether nearly eighty file-cutting machines, many of 
which are operated by girls. Many of these tools of the 
‘‘ Weed’’ type are made by Messrs. Osborn. The driving of 
each machine is from a cam shaft, which gives two chisel 
strokes to each revolution. Barrel-shaped india-rubber is 
used for the spring of the machine, the pressure being 
regulated through a hand wheel and screw, which compresses 
or releases the spring. The ‘‘Weed’’ machine is manufac- 
tured in a range of eight sizes to deliver from 720 to 1280 
blows per minute. After receiving their cutting surfaces the 
files are sent to the hardening shop. In order to give them 
the correct degree of hardness the files are dipped in molten 
lead baths. After due immersion they are removed by 
tongs, and dipped in a solution of common salt, and consider- 
able experience is required on the part of the operatives in 
judging the critical moments and temperatures. The files 
had been previously covered with a carbon composition to 
prevent the lead getting into the teeth. Then from the 
hardening process they are taken to a sand-blast apparatus, 
where a jet of compressed air applies a fine stream of sand 
for cleansing them. After the sand-blasting the tang is tem- 
pered and finished in another lead bath and the file is oiled 
over. This work is undertaken by women, and after it has 
been done the file is ready for the warehouse. There are 
over one hundred hands employed in the Brookhill Works, 
and the output averages over 40 tons per month. 

The visitors were next conducted over the steel foundry 
known as the Rutland Works, which find employment for 
nearly 300 men. Here the chief attractions were the acid 
open-hearth furnaces, and the process of making steel castings 
was shown. There are three furnaces, two of 10 tons capacity 
and one of 6 tons, the latter being worked from Duff pro- 
ducers. Hydraulic moulding, core-making, and gear-mould- 
ing machines are used. The foundry is served by three over- 
head steam cranes, of 30 tons, 25 tons, and 10 tons capacity 
respectively, and one 12-ton locomotive jib crane. A com- 
pound air compressor of vertical type by Tilghman’s Patent 
Sand Blast Company supplies compressed air of 80 lb. pres- 
sure for the working of pneumatic sand riddles, rammers, 
chippers, and other purposes. In the dressing shop is an 





electrically-driven 25-ton overhead crane, and up-to-date 
sand-blast fettling plant. 

At the Clyde Steel Works the visitors were conducted first 
through the steel foundry in which Mushet, Titanic, and 
high-grade cast steels are produced. The manufacture of 
springs for railway and tramway vehicles, twist drills, and 
milling cutters is here carried out on an extensive scale. 
There are between 500 and 600 hands employed, and power is 
supplied by producer gas engines, and dynamos of about 
400 horse-power. The producers are of the Crossley type, 
and the gas engines by Tangyes, Limited. Various testing 
machines are in use, and the visitors were shown tests of 
Mushet steel used both as a turning tool and a high-speed drill. 
For the former purpose a powerful high-speed lathe was 
shown operating on mild steel of 30 tons tensile at a cutting 
speed of 52ft. per minute, the depth of cut was ,,in., feed per 
revolution fin., and size of tool 1}in. square. The drill test 
was conducted on cast iron on a machine with a Mushet 
steel drill 3in. diameter, the number of revolutions being 
526 per minute, and the feed per minute 17in. An extensive 
collection of machine tools was at work on the manufacture 
of twist drills, reamers, and milling cutters. Twist drills are 
made from ,*,in. up to 4in. diameter, all of Mushet high-speed 
steel. For the production of these drills special machines are 
employed. The steel bars are first cut by a hack saw from 
annealed stock ; they are then centred and countersunk in a 
centering machine, turned in lathes, and pointed. The 
fluting is done with formed milling cutters, both grooves 
being produced simultaneously with one cut. The backing 
off is done by milling, a special machine being also used for 
relief-pointing the large drills. Next, the tangs are milled, 
two cutters operating on each drill at once, tae drill being 
then dressed off and marked for the name of the firm by 
being rolled ina machine. The blanks are turned at speeds 
varying from 80ft. to 160ft. per minute, a traverse of 90 to 
the inch leaving a sufticiently smooth surface. For milling 
the flutes the cutters revolve so that the edges make about 
80ft. a minute. 

After being hospitably entertained at luncheon in the steel 
warehouse at the Wicker Works, where brief congratulatory 
speeches were made by Baron Komura and Lord Tweed- 
mouth, the visitors had an opportunity of acquainting them- 
selves with another of Sheftield’s staple industries, namely, 
the working of silver and electro-plate into articles for 
domestic service. This interesting visit was the result of an 
invitation from Messrs. Walker and Hall, whose immense 
factory of ten floors was thrown open for the occasion. 








A 98-FEET FERRO-CONCRETE ARCH. 


BvuiLt more than a century ago, the old cast iron bridge at 
Stanford in Worcestershire, crossing the river Teme by a 
single arch of 98ft. 6in. span, was certainly worth preserving 
as a memento of the days when modern engineering was 
literally in its infancy. In point of age the bridge was some 
eighteen years the junior of the famous structure over the 
Severn around which the town of Ironbridge has grown, but 
in respect of design it was far superior; and, in fact, the 
general idea was not essentially different from that embodied 
in the bridge by which it has now been replaced. 

The arch consisted of three segmental ribs built up of box- 
shaped voussoirs of cast iron, upon which were built on each 
side of the crown nine transverse hollow cylinders of brick, 
ranging from 6ft. diameter at the haunches to about Ift. 
diameter at the crown, and upon these the roadway was 
supported. On each side of the bridge was the inscription :— 
‘To Sir Edward Winnington, Bart., this bridge, the first 
under the patent, and cast at Coalbrookdale, is inscribed by 
his friend, the inventor and patentee, John Nash. Finished 
September, 1797.’’ 

Although in perfectly sound and serviceable condition, the 
bridge was not of sufficient strength to carry without undue 
strain the heavy traffic represented by steam rollers and 
traction engines, and the Worcestershire County Council 
decided to demolish it and build in its place an arch in 
ferro-concrete under the Hennebique system. The engineers 
responsible for the design and construction of the new bridge 
were Mr. J. H. Garrett, the county surveyor; Mr. W. Hugh 
Woodcock, consulting engineer; and Mr. L. G. Mouchel, 
acting on behalf of the patentee. It was built by Messrs. 
Hobrough and Co., of Gloucester and Birmingham, and 
comprises three parallel arch ribs connected transversely by 
bracing, and above them are four transverse walls on either 
side of the crown supporting the roadway and forming four 
openings. Thus, the new bridge is much akin to that which 
it has displaced in structural design, a fact which says much 
for the prescience of that early engineer, John Nash. 

That the County Council were right in making provision 
for heavy modern road traffic cannot for a moment be 
questioned, but why they should have thought it necessary 
to destroy an interesting ancient, though still serviceable, 
landmark it is hard to imagine. It would have been 
perfectly easy to have built the new bridge on another site 
without incurring a very serious additional expenditure. If 
this course had been adopted there would now be two 
cross-river communications instead of one, and two instruc- 
tive examples side by side—one representing the early dawn 
of iron bridge design, and the other the dawn of a system 
that is being largely employed in place of steel-work in 
bridge construction. 








PETROL MOTOR LIGHT RAILWAY CARRIAGES. 


A LIGHT railway of 20 miles in length near Kansas City, 
U.S.A., and a line of the class now commonly operated on 
the overhead electric system, is to be operated by petrol- 
electric motor carriages, thus saving the cost of a generating 
station and the outdoor wiring. The carriages are 53ft. long 
over all, and 9ft.6in. wide. The front end is elliptical, and 
forms the front of the engine-room, which is 14ft. 8in. long. 
Next to this is the smoking compartment, and then the main 
passenger compartment, while at the rear is the enclosed 
platform with side entrances. The carriage has seats for 
forty-four passengers. The engine is of the four-cycle type, 
and has six cylinders, 8in. by 10in. To secure a short crank 
shaft and reduce vibration to a minimum the cylinders are 
inclined and on opposite sides of the shaft, forming a V. 
Petrol—or gasoline—is commonly used as fuel, but kerosene, 
crude oil, or alcohol may be used by a slight adjustment of 
the vaporiser. The ignition is of the high-tension or ‘‘ jump- 
spark’’ type, with coils of special design, one coil for each 
cylinder, and all operated from one interrupter. The com- 
mutator is driven from the end of the cam shaft. Lubricat- 





ing oil is pumped from a reservoir to the bearings, and js 
then collected, passed through a filter, and returned to the 
reservoir. A centrifugal pump driven by a belt from the 
engine fly-wheel draws water from a tank and forces it 
through the cylinder jackets, and thence to radiator or 
cooling pipes on the roof. In cold weather the car is 
heated by the warm water from the cylinder jackets. The 
petrol or other fuel is stored in a tank under the floor, and is 
pumped to an overflow cup at the side of the vaporiser. 
the excess being returned by another pipe to the tank. 

The engine shaft is directly connected to a 50-kilowatt 
250-volt direct-current generator, both engine and generator 
running at about 400 revolutions per minute. On the front 
bogie are two 50 horse-power series-wound motors of the 
ordinary tramway type. Beneath the car is a storage 
battery of 112 cells, having 200 ampére-hours capacity ; by 
the use of the 250 volts instead of the ordinary voltage of 
500, the number of cells is reduced, and a more reliable 
insulation is secured. For running on level line under 
ordinary conditions of service, the current goes directly from 
the generator to the motors; but when running by 
momentum down gradients, slackening speed or standing 
still, the surplus current is taken up by the battery and 
furnishes the extra power necessary for accelerating and for 
ascending steep gradients. By the use of a series parallel 
controller an effective speed changing and reversing apparatus 
is secured without additional gears, clutches, or other 
mechanical appliances. There is a controller at each end of 
the carriage. 

The battery acts as a balance or equaliser, and the engine 
takes care of the normal load. There is no liability of over- 
charging the battery when the engine is running on a light 
load, but the engine is provided with automatic governing 
devices, dependent entirely upon the condition of the batteries 
and the consumption of current. The switchboard in the 
engine-room includes voltmeter, ammeter, starting rheostat, 
and spark control. Beside the controller at the rear of the 
car is a combination voltmeter and ammeter. 

The maximum speed is about 50 miles an hour, but the 
carriages are not intended to be run at very high speeds, 
although the railway is built on its own land—except 
through towns—and not on the country roads. The average 
fuel consumption is about 0°45 gallons of gasoline per car- 
mile, so that the 100-gallon storage tank will be sufficient 
for a run of over 200 miles. The carriages are run to their 
destination from the builders’ shops under their own power 
and on their own wheels, travelling over about 1500 miles of 
railway. 








FORTHCOMING MEETINGS. 


AN interesting programme of lectures has been arranged for 
the members of the Royal United Service Institution. The 
first lecture has already been given, and the next will take 
place on November Ist, at three o'clock. It will be on 
‘* Military Defence Works by Civil Ehgineers,’’ the author 
being Mr. G. Lacy Good, M.Inst.C.E. On the following 
Thursday, November 8th, Captain H. T. Cantan, of the Duke 
of Cornwall's Light Infantry, and Superintendent of Gym 
nasia, Curragh Camp, will give a lecture on ‘‘ Physical 
Training and its Advantages.’’ The subject chosen by 
Major-General Sir A. B. Tulloch, K.C.B., C.M.G., for his 
lecture for the 13th of November is ‘* The Argentine Republic 
and its Neighbours.’’ For the lecture on the 15th of Novem- 
ber, Colonel J. D. Fullerton, R.E. (retired), has chosen the 
most interesting subject—‘‘ Recent Progress in Aérial 
Navigation.’’ No more lectures have yet been arranged to 
be delivered during November. The first, to be given in 
December, will be on Thursday, the 6th, and will be on 
‘‘The Standard of Naval Strength,’’ by Lieut. Carlyon 
Bellairs, R.N. (retired). Another lecture is to be given before 
Christmas. It will be on the ‘‘Swiss Militia System,’’ by 
Major R. A. Johnson. At the present time the date of this 
lecture has not been definitely fixed. 

The Manchester Association of Engineers has an excellent 
programme for this session. Eight meetings have been 
arranged at which papers will be read. The presidential address 
will be given by Mr. Hunter on October 27th, on which occa- 
sion the Constantine Medal will be presented. A paper is to be 
given on November 10th by Mr. M. Ingram, of Manchester, on 
‘* Engineering Developments in a Social and Industrial 
Evolution.’’ Mr. E. H. Johnson, of London, will give a 
paper dealing with certain problems in connection with the 
dynamo. And the last paper this year will be delivered by 
Mr. William G. Gass, of Bolton, on ‘‘ The Construction of 
Centrifugal Pumps.’’ The meetings will be resumed on 
January 12th, when Mr. G. James Wells, of Blackburn, will 
discuss ‘‘ The Speed Regulation of Heat Engines.’’ Mr. A. 
Vennel Coster, of Manchester, has chosen the subject of 
‘* Marine Gas Propulsion in relation to Imperial Commerce 
and Defence ’’ for his paper, to be delivered on January 26th. 
On February 8th the annual dinner will take place. On the 
23rd of the month a paper will be given by Mr. H. N. Allott, 
of Manchester, on ‘‘ Reinforced Concrete.’’ The last paper 
mentioned in che syllabus will be read on March 9th by Mr. 
Joseph Crawford, of Manchester, on ‘‘ Mechanical Draught 
and Boiler Flue Gas Analysis.’’ In the afternoon of 
March 23rd the members will pay a visit to the Manchester 
hydraulic power station, and in the evening the annual general 
meeting will be held. 








OBITUARY. 


CARL RODERIQUE BONN. 

THE death is announced, as having taken place with start- 
ling suddenness, of Mr. Carl Roderique Louis Menni Bonn, 
of the firm of Messrs. Babtie and Bonn, civil engineers, 
Glasgow. The firm are engineers for the new waterworks in 
course of construction for the district of Old Kilpatrick, and 
Mr. Bonn, along with some gentlemen of the district, was on 
a visit of inspection. While conversing together, Mr. Bonn 
was seen to stumble and fall, and, finding that he was in an 
unconscious condition, one of the gentlemen motored for 
medical assistance, but when this arrived life was found to 
be extinct. Mr. Bonn, who was forty-seven years of age, was 
a man well known, and distinguished in his profession. A 
German by birth, he was employed before going to Glasgow 
as resident engineer on the Barry Docks, and since he began 
business in Glasgow he had been engaged in connection with 
the carrying out of a number of important works. He was 
responsible for the constructional ironwork of the mechanical 
section of last Glasgow Exhibition, and he designed the whole 
of the bridges on the Lanarkshire and Dumbartonshire 
Railway. 
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RAILWAY MATTERS. 


steel rails from Belgium in the first 


» exports of 
THE expo In the corre- 


: ths of this year amounted to 108,044 tons, 
cigmiling period of 1905 they were 82,622 tons. 


4 half past twelve on Thursday morning a light 

wine ran into the middle of a es train near Peterborough. 
the wreck fouled the up lines an 
delayed several hours. 

Ara meeting of railway men in Dublin this week, Mr, 
Richard Bell stated that a demand was to be sent to the railway 
-ompanies for a general ten hours’ day, with an eight hours’ day 
re men in risky occupations. 

Tur locomotive-testing plant which the Pennsylvania 
Railroad had in operation at the Louisiana Purchase Exhibition 
has been moved to Altoona, Pa., and set up in the shops of the 
railroad at that point. 
in August 8tb. 

[ixpeRIMENTS have recently been made by the Bengal- 
Nagpur Y 
North-Western Railway. ) 
that the 43in, diameter wheel has a decided advantage over the 
szin. inasmuch that less tractive power is required for the former 
than for the latter. 

Goon progress is being made with the railway project 
to connect Queenstown, the East Ferry, Cloyne, and Ballycotton, 
The line will be an extension of the Queenstown branch of the 
Great Southern and Western Railway, which was described by Sir 
Wm. Goulding, chairman of the Great Southern an‘. Western 
Railway, as being the gold mine of the company. 


Tur Jiji Shimpo,a Tokyo newspaper, has arranged, 
after consultations with the railroad bureau, the Nippon Railway 
and the Gyanyetsu Railway pry r- to run an exhibition train, 
in which the merchandise of leading stores in Tokyo will be 
exhibited for sale. The train will consist of three large passenger 
carriages. t p s 
The train is to cover a distance of about 1500 miles in forty days. 


Tur Cape of Good Hope Government Gazette publishes | 


the texts of two Acts promulgated by Cape Colony, South Africa, 
one providing for the construction, equipment, maintenance, Xc., 
of certain lines of railroad to have a total length of 499 miles at a 
cost of £1,972,164, and the other authorising the raising of a loan 


for the purpose of new and additional railroad works, including 


the doubling of a portion of line at £55,476—locomotive work- 
shops, £22,331. 


TuE announcement that the Chicago and North-Western 


is to build a new passenger station in Chicago and entirely sepa-ate | 


its passenger from its freight terminals means, says the Railroad 
(iacette, the beginning of a much-needed change in the badly 
tangled tracks and stations which has long been endured, and 
which the twenty-two railroads centering there have only aggra- 


vated by piecemeal improvements, having little relation to the 


problem as a whole. 


Tuk, third-rail electric service of the Long Island | 


Railroad includes both local and express trains, consisting of two 
to six cars, supplied with 600-volt direct current. Both permanent 
and portable sub-stations are used, the latter being noteworthy 
as an innovation in electrical distribution systems. Another 


special feature is the use of an adjustable third-rail shoe for the | 
alaptation of the Brooklyn rapid-transit cars to the third-rail of | 


the Long Island Railroad. 


In Canada there are between 5000 and 6000 miles of | 
new railroad now in course of construction, including the Grand | 


Trunk Pacific, which will require the expenditure of approximately 
£20,000,000. The main divisions of the work are as follows: 

Canadian Pacific, 1270 miles ; Canadian Northern, 1567 niles ; 
Grand Trunk Pacific, 1900 miles ; Hill roads, 1000 miles. 
tion to these, the Minister of Railways has had no less than forty- 


three resolutions in respect to subsidies which were voted during | 


the last session of Parliament. 


THE exceptional feature in railroad construction in | 


the Pike’s Peak district, is the Manitou and Pike’s Peak 
Railway, familiarly recognised as the ‘* cog-wheel route,” which 
ascends the mountain from the mouth of Engleman’s Glen in 
Manitou, elevation 6650ft. above sea level, to the summit of the 
peak, 14,147ft. above the sea. This elevation of 7500ft. is over- 
come in a distance of less than nine miles, the road being standard 


gauge with a double steel rack placed in the centre of the track, | 


the teeth meshing into wheels on the locomotive. 


Tur Santa Fe Railroad has begun planting trees on its 
land in San Diego County, Southern California. 
acres in extent, and is known as the Rancho San Diegito. It is 
near Del Mar. It will be converted into a eucalyptus grove. 
About 700 acres a year will be planted for anumber of years. The 
wood wi'l be used for tiesand piles. The red gum will be planted, 
as this, as well as the sugar and iron bark varieties of eucalyptus, 
has been shown by experiments in Australia to last more than 
twenty-five years underground, while the blue gum will not last 
more than three years underground. 


Tar branch line of the Bavarian State Railways 
Weiden-Neukirchen, 32 miles long, was the first in Bavaria to be 
worked with motor steam engines. Three trains travelled on that 
line since February Ist, 1906, consisting each of one motor engine, 
weighing 25 tons; three railway carriages, weighing about;8 tons 
each, and one van. The engines, made in Munich, are of li ht 
construction, have double coupled wheels, and require 230 ga lons 
of water. Their tractive capacity is 60 tons. Only one man is 
needed to tend the engine, which is automatically fed with coal. 
The speed of the train, composed as stated above, is about 28 miles 
per hour, 


THE Master Car Builders’ Association of America has 
adopted by letter ballot the two recommendations of its Committee 


on Cast Iron Wheels, which increase the thickness of the flange | 


din. and change the taper of the tread from 1 in 25 to 1 in 20, says 
the Jron Age. The expectation is that these changes will increase 
measurably the strength of the flange, the addition of din. of metal 
to the back adding to the effective area of reistance by about 
15 per cent. It is stated that in a perfect wheel the shearing 
strength would increase by more than 30 per cent., assuming 
uniform strength throughout the section. In recommending the 


change in the taper of the tread, the Committee says that experi- | 
ments recently made indicated less flange wear and a longer life to | 


the wheel by reason of this change in the coning of the tread. 


Coronet Yorke has reported to the Board of Trade | 


the result of his inquiry into the derailment which occurred on the 
Caledonian Railway on-June 22nd. In this case, as a passenger 
train from Aberdeen was approaching Tannochside Junction, three 
four-wheeled fish-vans in the middle of a train of ten vehicles 
became derailed, and, #fter travelling about 800 yards off the rails, 
one of them came into contact with the abutment of a bridge, with 


the result that the side of the vehicle was torn away and hurled | 


against the end of a passenger carriage, causing the death of one 
passenger and slight injuries to two others. The inspector says 
the evidence seems to point to a wholesale disregard to the speed 
restrictions laid down for the safety of the traffic. Colonel Yorke 
remarks that light four-wheeled vans, with a wheel base of only 9ft., 
six of which were in the train, cannot be regarded as suitable to 
run in express passenger trains. The company has now discon- 
tinued the running of these cars on fast passenger trains, 


all trains to London were | 


The first locomotive trial was made on it | 


Railway with a dynamometer car received from the | 
1 The result of the experiment shows | 


One or two cars will also be attached as storehouses. | 


In addi- | 


The tract is 8650 | 


NOTES AND MEMORANDA. 


| Tue Atlantic coast is sinking, says an American official 

| report. Those who keep watch of the tide ganges along the 

| shore from Boston to Key West estimate this rate of settling 
at a foot in a 100 years, 


In a small power plant in central New York, using 
vertical shaft outward flow hydraulic turbines, operating under a 
| head of 265ft., five-eighths of the weight of the revolving parts, 
| according to Power, is carried by the upward reaction of the 

water. 


| THE manufacture of tantalum, one of the hardest 
| metals known, into sheets and bars is now, it is said, being prac- 
tised in Germany by the squirting process, the material in its 
original powdered form being mixed with water and gum traga- 
eanth, and then successfully forced into rods and shape: as 
desired. 


| A SIMPLE proceeding to cope with the smoke nuisance, 

which has been invented by a Munich mechanic, consists of a series of 
| small tanks, filled with water, over which the smoke escapes. It is 
claimed that by this arrangement smoke and soot are absorbed by 
the water, the remaining gases escaping in the form of a small 
translucent cloud of white steam. 


FRANCE is becoming an important centre for the output 
of tale, in block or ia powder. Good white tale is used largely for 
burners of acetylene gas jets, and a contract with an American 
firm has lately been closed for 1000 tons at £8 per ton for this and 
similar purposes. France may now be considered the first European 
country for the output of tale, having overtaken Italy. 


Bavaria claims to possess the twelve highest telegraph 
and telephone stations in Germany, the highest of which is 
| that on the Zugspitze, at an altitude of 9711ft. Since 1904 some 
| of these Alpine telegraph and telephone stations are open through- 
| out the whole year, others only during the summer. They were 
| erected not only for the convenience of tourists, but also for the 
| transmission of valuable meteorological observations. 


Wir petrol at a hitherto unheard of price, and 
still rising, motor car users might do well to try naphtha 
as a fuel. A well-known motor car engineer reports having 
used it with great success with an ordinary carburetter. No bad 
smell was given off at the exhaust pipe, sparking plugs are not 
fouled, and the engines are said to startas well whén cold as with 
| petrol. The price should not be much more than half that of 
petrol. 


As deep diving in the Fleet has led to several accidents, 
the Admiralty have appointed a Committee to investigate the 
question. Pending the final report of the Committee, and until 
complete instructions are issued, no diving, unless absolutely 
| necessary, is to take place where the depth is over 20 fathoms, 
and the time limit for remaining on the bottom at different depths 
is not to exceed one hour at 15 fathoms and half an hour at 
20 fathoms. 


AccorpinG to the Electrical World, Capt. Amundsen, 
| who recently made the North-West Passage, is believed to have 
located the north magnetic pole. He has proceeded to the 
magnetic observatory at Sitka, and declares that until the results 
of his observations have been fully worked out, he cannot say posi- 
| tively what has been accomplished. He believes that he has 
found the north magnetic pole, but he cannot say as yet whether 
it is a shifting point or extends over a large area. 


AN engine bed weighing 105 tons was recently cast at 
| West Allis, Milwaukee. It will comprise a portion of a 4000 horse- 
power tandem rolling-mill engine. The pattern for this casting 
measures 32ft. in length, 11ft. in width, and 10ft. in height. The 
bed was poured from nine ladles, 108 tons of metal going into the 
rough casting. The /ron Age states that fifteen days were allowed 
for the casting to cool before cleaning, and even after twenty days 
the heat still given off could be felt for a distance of several feet. 





t 
| 
| 


EXTENSIVE alterations in the batteries of the United 
States cruisers Olympia and Brooklyn are being considered by the 
Navy Department. It is the intention to change the batteries on 
those two vessels along the same lines as the batteries on the New 
York, which were recently completely remodelled. The vessels 
will be given new turret guns and mounts, new balanced turrets, 
and new 5in. guns of greater power. If the Navy Department 
approves the plans for this new battery arrangement it will involve 
an expenditure of £100,000 on each vessel. 


GRAPHITE dynamo and moter brushes should be used 
with a pressure of not less than 3lb. per square inch and not more 
| than 6 ib. The commutator must be perfectly true and smooth in 
the beginning, and if the machine is at all normal in design, the 
vrushes will keep the commutator tread glossy and smooth without 
the application of any other Jubricant—in fact, says Power, the use 
of any lubricant or commutator compound is disadvantageous 
when graphite brushes are used. As graphite is softer than 
carbon, it is important that the pressure per square inch be the 
same for all brushes. 


Tue United Kingdom is dependent upon foreign sources 
for its supplies of petrol, there being no distillation of the spirit 
here worth taking into account. The imports in 1903 amounted 
to 9,902,545 gallons, in 1904 to 11,972,459 gallons, and in 1905 to 
18,658,391 gallons, while for the past nine months of the present 
year they have reached 21,552,985 gallons. The average price of 
| petrol imported in 1903 was 54d. per gallon, in 1904 6d., in 1905 
| 5‘7d., and for nine months of 1906 it was 6d. The importers seem 
to be making handsome profits, for the wholesale price of petrol is 
now from ls, to 1s. 1d. per gallon. 


Ir is a noteworthy fact, in view of the progress made 
by the German iron industry, that the number of the workmen 
has not risen in prop -rtion to the increase of the production. In 
1895 the production amounted to 5,500,000 tons, and the workmen 
numbered 24,059 ; in 1904 the production had risen to 10,000,000 
tons, and the number of workmen only to 35,284. In 1895 the 
juantity produced per head of workmen employed amounted to 
227 tons, in 1904 it had risen to 283 tons; that is to say, the 
| number of workmen increased during the decade by 47 per cent., 
but the quantity produced increased by 84 per cent. 


Statistics have again been obtained with reference to 
the use of coal-cutting machines in the United Kinedom. There 
| were 295 collieries where coal-cutting machines were at work. 
he total number of machines employed was 946, as against 755 in 
1904, of which 446 were worked by electricity and 500 by com- 
pressed air ; the total quantity of coal obtained in 1905 by the aid 
of these machines was 8,102,197 tons, this is an increase of 
| 2,358,153 tons compared with 1904, and 2,856,619 tons compared 
with 1903. The Yorkshire and Lincolnshire district takes the lead 
| as regards the number of machines employed, next comes the East 
Scotland district. 

TueEReE are in London no less than sixty-two electricity 
supply works, the average capacity of each being under 4000 
electrical horse-power. None of these were erected with the 
| object of distributing power. Though incidentally they have 
come to distribute a large amount, they were really put up to 
supply current for lighting, and, having been started on a com- 
paratively small scale, they all cost more per eg hme than 
what is now regarded as a proper figure. Taking all these works, 
| the cost, including buildings; averages out at £38 per electrical 
| horse-power installed, says Mr. W. B. Esson. Roughly, it may be 
| taken that the distribution system costs, on the average, another 
| £32 per electrical horse-power, making the total capital expendi- 
ture £70. 






MISCELLANEA. 


Ir is reported that three new cotton spinning mills are 
about to be built near Rochdale. A company has been registered 
to — land on which to erect the factories, the capital being 
£50,000. 





Ir has been decided by the directors of the Channel 
Tunnel Cope at once to deposit plans and sections of the pro- 
posed tunnel between England and France, with a view to the 
promotion next session of a private Bill authorising the project. 


THE income of the Metropolitan Water Board last year 
exceeded the expenditure by £11,000. An average of 32-31 gallons 
a head of the population in its area per day was supplied by the 

joard throughout the year, the total consumption being 
79,572,500,000 gallons in the twelve months. 


Tue harbour extension works at the Swedish port of 
Trelleborg, and the deepening of the entrance to the harbour, 
wh:ch have been in progress for several years, are now completed, 
and have been taken over by the authorities. The State con- 
tributed 120,000 kronor towards the expenses, 


Last week the first sod was cut at Shaffalong, near 
Leek, North Staffordshire, of two shafts which are to tap the 
great new coalfield discovered at Darlaston Manor. This is an 
entirely new field. Sinking operations began on Monday, and the 
colliery is expected to be working in twelve months. 


Tue board of directors of Kynoch, Limited, have 
determined to introduce the metric system of weights and 
measures, A small committee have been appornted to consider the 
necessary details and to provide the instruments required. For 
money calculations the pound sterling will be the unit, and that 
will be worked down to four places of decimals. 


A DRIVER in the employ of the Bath Electric Tram- 
ways Company was summoned on September 27th for driving a 
motor omnibus without exhibiting a white light in front, in accord- 
ance with the Local Government Regulations of 1904. The defence 
was that there was inside the omnibus a powerfui light that satis- 
fied the requirements of the Order, but the Bench took another 
view, and imposed a nominal penalty. 


THE antics of some of the motor omnibuses on the 
greasy road surfaces in London after rain would be amusing 
were it not for the danger to life involved. Although skiddiag 
can be avoided largely by skilful driving, there are occasions when 
this remark does not apply, and the need of some form of tire 
which gives a better hold on greasy surface than solid rubber is 
being sadly felt by omnibus proprietors. 


Last week the President of the Board of Trade 
received an influential deputation, consisting of representatives of 
the Association of Chambers of Commerce of the United Kingdom, 
with respect to patent law amendment. It is reported that the 
result of the interview was highly satisfactory. Mr. Lloyd 
George undertook to give the matter early consideration, and 
hopes to be able to propose legislation in the 1907 session of 
Parliament. 


SUNDERLAND Town Council has decided, with a view to 
finding work for the unemployed, to prepare for building a sea wall 
or promenade along the northern part of Roker. The scheme will 
cost some £7000. The council also decided to request its com- 
mittees to put in hand all possible work during the ensuing winter, 
in order to give employment to the 400 or 500 persons who are on 
the labour bureau’s books. The applications of ‘‘ out-of-works ’ 
were said to be daily increasing. 


Tue Belfast Harbour Commissioners and Messrs. 
Harland and Wolff have been at variance for some time as to the 
dredging of the river in front of the shipyard slips, previous to the 
launching of new vessels, A satisfactory arrangement is now said 
to have been arrived at. It provides for the dredging to a certain 
depth by the commissioners, and should the tonnage of the vessel 
to be launched require a still greater depth of water, the additional 
dredging will be carried out by Messrs. Harland and Wolff at their 
own expense, 


AN unusual ending to a police prosecution of a motorist 
occurred at Nantwich on Monday. A motorcar driver was accused 
of driving a car at 60 milesan hour. The summons, however, was 
withdrawn on Saturday. A solicitor applied for costs. The Chief 
Constable said that when the police found that the car was only 
10 horse-power, they realised that a mistake had been made. He, 
however, opposed the application for costs. The magistrates 
allowed £2 2s. costs, holding that earlier notice of withdrawal 
should have been given. 


THE people of Lincoln and the surrounding district 
have raised nearly £4000 towards the expenses of holding next 
year’s Royal Show in that city. Colonel J. S. Ruston, of Ruston, 
Proctor and Co, Limited, will be Mayor of Lincoln next year. 
The list of subscriptions includes the following items :—Mr. Alfred 
Shuttleworth, £600 ; Colonel Ruston, £500 ; Lincoln Corporation, 
£500 ; and 50 guineas each from Clayton and Shuttleworth, R. 
Hornsby and Sons, Marshall, Sons and Co., Robey and Co.. and 
Ruston, Proctor and Co. 


THe Highways Committee of the London County 
Council, at this week’s meeting, recommended that notice be 
given, by public advertisement, of the intention of the Council to 
consider, at its meeting to be held on November 6th, 1906, a pro- 
posal that it shall promote in the session of Parliament of 1907 
legislation relative to the supply by the Council of electrical energy 
in London and certain surrounding districts—including the acqui- 
sition of undertakings—and to defray out of the county fund the 
costs and expenses of promoting such legislation. 


A COMMITTEE of medical men using motor cars is 
agitating against the anticipated increase in the scale of licensing 
fees. It is contended, with justice, that motor cars used by mem- 
bers of the medical profession in their daily work should not be 
taxed as though they were the pleasure vehicles of the rich. It is 
contended that the medical man has neither time nor money to 
allow of such luxuries. His motor car has to be used strictly for 
professional purposes, and, in consideration of the enormous 
amount of gratuitous work that he does, ought to be exempt. 4- 


Tue Liverpool Corporation have recently replaced the 
petroleum-driven launch which has been in use on Lake Vyrnwy, 
whence the city water supply is obtained, for the last eleven years, 
by an electric launch. The new launch has been specially designed 
for the purpose of towing barges laden with stone and other 
materials, as well as for ordinary use in inspection and transporta- 
tion of workmen. It has an overall length of 31ft., an extreme 
beam of 6ft. 8in., with a draught of 2ft. 3in. There is seating accom- 
modation for twenty-five persons, and a large awning is provided. 
The propeller is driven by a two-pole motor, rated at 6 horse-power, 
situated amidships, and is supplied at 150 volts, 


THE annual reports on Peterhead Harbour have been 
issued as a parliamentary paper. The engineers, Messrs. Coode, 
Son and Matthews, state that during the year ending March 31st 
last the south breakwater was extended 150 lineal feet of widened 
section, the foundation course laid 374 lineal feet in advance of 
the superstructure, and a further length of 30ft. of breakwater 
brought up to 17ft. lin. below water level. The daily average 
number of men employed on the works was:—Free men, 234 ; con- 
victs, 164 ; warders and guards, 25. The director of works remarks 
| that it was originally contemplated that 500 convicts would be 
| available daily. The average number during the last ten years 
| had been 179, 
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REPLIES. 


J. R.—Send some account of your idea tous. We can probably tell you 
at once whether it is worth your while to pursue the subject. 

X. Y.—‘‘ Kinematics of Machinery,” by Reuleaux, translated by A. B. 
W. Kennedy, is published by Macmillan and Co., London. 

P. W. (Sutton Coldfield) —The best German general engineering paper 
is undoubtedly the Zeitschrift des Vereines Deutscher Ingenieure, Berlin. 

AvuLp Reekre.—Mr. F. 8S. Burton's and J. Slater Lewis's are the best 
books on the subject; see also a series which commenced in our 
columns on March 30th last, and concluded on August 10th. 

J. S.—Have you tried mixing a concentrated solution of sili:ate of soda 
with powdered glass to form a paste? This is a cement which is said 
to be acid proof, and, though adhesive, might possibly fulfil your 
requirements. 

J. E. R.—Many spark arresters of the kind you sketch are employed. 
The form varies a good deal, but the general idea is the same. You 
will see them particularly on agricultural engines. The efficiency of 
the draught of a l comotive depends on differences so small that it is 
bard to believe they can have any effect—the absolute verticality of 
the blast pipe, for instance—and locomotive engineers will not put 
obstructions uf any kind in their funnels. 








MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, October 29th, at 8 p.m., at 
58, Romford-road, Stratford, E. Lecture or Fuel Testing. 

CivIL AND MECHANICAL ENGINEERS’ Socrety.—Thursday, November 
Ist, at 8 p.m., at the Caxton Hall (late Westminster Town Hall), West- 
minster, 8S.W. Paper, ‘‘ Bridge Work Design,” by Mr. P. J. Waldram. 

Tuk Junior INSTITUTION oF ENGINEERS.—Friday, November 2nd, at 
8 p.m., at the Westminster Palace Hotel. Opening meeting. Presi- 
dential addres+ on ‘‘ Water Supply,” by Mr. William B. Bryan, M. Inst. 
C.E., Chief Engineer to the Metropolitan Water Board. 
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Mild Steel. 

Last week we wrote about Mr. Michael Long- 
ridge’s annual report. This week we direct attention 
to the “‘ Memorandum” of Mr. C. E Stromeyer, chief 
engineer to the Manchester Steam Users’ Society. 
Both these reports belong to a high order of 
technical literature, but they are very different, 
both in method and manner. Mr. Longridge is, in 
a sense, more practical than Mr. Stromeyer, who 
makes more use of his imagination. He seldom 
writes without-bringing some special physical fact 
forward for consideration ; and even old topics he 
contrives to put before us in a new way. In 
dealing with his report we shall follow the same 
plan that we used in writing about Mr. Longridge’s 
—that is to say, we shall select for consideration 
only certain portions of the report, notwithstanding 
that it all deserves careful perusal. 

After a preliminary statement concerning an 
investigation intended to ascertain the specific heat 
of steam now being carried out by the National 
Physical Laboratory ; a reference to the testing of 
pressure gauges, and another to explosions in steam 
pipes, Mr. Stromeyer proceeds to deal with mild 
steel, the treacherous nature of which is only too 
well known to engineers. He gives a brief history 
of the introduction of the material; and he has no 
difficulty in showing that from the first moment of 
its use until now it practically has been impossible 
to devise any preliminary testing which will be 
conclusive. No one really knows now why plates 
will comply with every conceivable mechanical test, 
and fail when in use. The point at issue, the 
curious feature, is that steel which is chemically all 
right and that which is chemically all wrong will 
alike stand severe tests, but they fail in use; only 
the steel which is chemically wrong is much more 
likely to fail than that which is chemically right. 
At one period Mr. Stromeyer believed that he had 
solved the whole problem, and discovered the reason 
why plates which complied with laboratory tests 
failed when worked up into boilers or ships. 
Referring to certain boiler failures recorded in THE 
ENGINEER vol. lx., page 447, by Mr. Maginnis, 
he goes on:—‘ When about the time of these 
failures I discovered that mild steel could be made 
permanently brittle by merely heating it to a tem- 
perature of melting lead and bending or hammering 
it, hopes were eutertained that similar failures could 
now beexplained ; but there are evidently other causes 
than working steel at a blue heat which will produce 
brittleness, and one which was very early recognised 
was the presence of phosphorus in the steel in 
excess of, say, 0°07 per cent.” The real mystery 
here is not that phosphorus made steel brittle, 





passed the laboratory tests. It appears to us that 
steel makers and testers and users and metal- 
lurgical chemists continually overlook altogether, or 
underrate the importance—we may say, the enor- 
mous importance—of the fact that testing gives in 
so many cases no indication whatever of the work- 
ing character of the metal. Take another example. 
One of a set of steel plates which had all satisfac- 
torily withstood the tensile, temper, and cold bending 
tests cracked in two places while being slowly bent 
to the curvature of the shell of which it was to 
form part. The test samples had been bent to a 
radius of, say, ltin. without fracture, but two weeks 
later the same material cracked when bent to a 
radius of about 20ft. to 30ft. An analysis showed 
that the phosphorus was rather high. Met on 
every side with inconsistencies and puzzles, Mr. 
Stromeyer is driven to conclude that a steel which 
contains phosphorus changes its nature with the 
lapse of time. Here is his argument in his own 
words :—“It is well known that elastic sulphur 
will after a time change into a brittle crystalline 
form, and in Sheffield the opinion is almost uni- 
versally held that their steel improves by years of 
keeping. Why should not other qualities change 
and perhaps deteriorate? At any rate, my subse- 
quent experiences have tended strongly to confirm 
this view.” 

It is not to be disputed that Mr. Stromeyer is 
able to adduce strong evidence in favour of his 
opinions. Thus he mentions the case of some 
large Lancashire boilers working in Russia. These 
were annually tested by hydraulic pressure in 
accordance with the law of the country. On the 
occasion of the sixth test one boiler burst. Next 
year the adjoining boiler burst. There is no 
evidence that the failure was due to grooving or 
corrosion. The steel was almost as ductile as lead. 
Its:mean tenacity was only 23 tons, while its 
elongation was 28 per cent. in 8in. At another 
time we shall probably have something more to say 
about other portions of this report; for the 
moment we prefer to confine our attention to the 
mild steel problem. Mr. Stromeyer in his capacity 
as chief engineer to a boiler insurance company 
has very large opportunities for getting hold of facts, 
and he has all the mental capacity necessary to 
enable him to attach just the right importance and 
no more to these facts. His theory that steel 
undergoes automatic deterioration, therefore, claims 
very serious and careful consideration. It goes far 
to explain certain fra¢tures and failures which, like 
Mr. Longridge’s air pump rod, referred to in our 
last impression, are at present inexplicable. If he 
is right then the work of the metallurgist lies, for 
the moment at least, in finding out what are the 
time changes produced in steel. The inquiry was 
taken up, we know, by Professor Arnold. How far 
he has pushed his researches he has not yet told 
the world. The idea that steel and iron alter their 
“nature” with age is very well known. The doctrine 
of “fatigue” is one aspect of it. But we are dis- 
posed to think that Mr. Stromeyer is among the first 
to formulate in a precise way the theory that soft steel 
plates, quite tough when first made, may in a few 
weeks become brittle, and that automatically, no 
work being done on the plates and the plates doing 
no work. As we understand Mr. Stromeyer, this- 
deterioration is quite different from that quasi- 
deterioration which is ostensibly due to the setting 
up of internal stresses in the plate. It has nothing 
to do with internal stresses, and is the effect pro- 
duced in time by the presence of phosphorus in the 
metal. Mr. Stromeyer will, perhaps, set us right if 
we have misread him. The whole effect of his 
report, however, is to establish the impression that 
he sees in phosphorus, the great foe to be fought 
and got rid of at any price if we want trustworthy 
steel. The bearing of this on the future of steel is 
unmistakable. We have all known for years that 
phosphorus makes iron and steel cold-short, but up 
to the present moment no one has said with any- 
thing like Mr. Stromeyer’s positiveness that while 
a phosphorus steel may stand all laboratory tests, 
it will probably become brittle in a period varying 
from days to years. That somewhat similar 
opinions have not been held by others we do not 
assert, because it is impossible to say what theories 
and views about steel and iron have not been held. 
But no matter with whom this theory of the maleficent 
influence of phosphorus during the life of a plate or 
bar may have originated, it seems to us that it 
just now demands very careful consideration. It 
is an old, common, and rational complaint of the 
steel maker that he is constantly called upon to 
comply with two incompatible conditions. He must 
make, that is to say, a steel of a certain chemical 
constitution which will. comply with certain 
mechanical tests, and he cannot do it. He can 
comply with either condition, not with both. If, 
now, the mechanical tests were done away with, at 





but how a metal made brittle by phosphorus 
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a definite chemical constitution alone specified, 
matters would be much simplified. Inspection of 
the processes of heating and rolling would suffice 
to maintain the quality and finish of the bars, rails, 
or plates, in other respects; and the result might be, 
we think, the ultimate getting rid of the cracks and 
failures and splitting, which are alike dangerous, 
costly, and vexatious in the extreme. It is for the 
chemist to tell us if the steel can be made “ clean ” 
enough at the price. It may be urged against 
Mr. Stromeyer’s contention that the analysis of 
steel is a tedious and difficult operation, but it 
must be remembered that it is almost invariably 
made in any case, and the only change suggested is 
that the engineer's specification should stipulate for 
the chemical qualities of the metal only, leaving the 
mechanical tests to take care of themselves. Not 
many years ag? a case occurred in which more than 
25,000 tons of steel rails, which all passed the 
usual mechanical tests, had to be taken up after 
very little use because of incessant breakage on the 
road. The mischief was all done by phosphorus. 
It is right to add that Mr. Stromeyer does not 
explicitly argue that the mechanical test should 
be abandoned, but all that he says on the 
subject leads to the belief that if he was only 
certain about the constituents of the metal, he 
would care little for mechanical tests. 


Shipbuildtng in Germany. 


Tr is becoming apparent that the development of 
the shipbuilding industry in Germany does not keep 
pace with the increasing requirements of the ship- 
ping companies in the matter of new vessels. It 
is probably true that, except when special circum- 
stances arise, the shipyards have now reached a 
stage which renders them able to meet the normal 
needs of the country, both for the Imperial navy 
and the mercantile marine; but the ordinary demand 
has frequently to give way to exceptional conditions, 
which compel some of the shipping companies to 
have recourse to British builders for new vessels, in 
order to secure rapid delivery at equitable prices to 
both parties concerned. Exceptional circumstances 
_ of the kind are not only afforded by the con- 
tinued expansion in the export trade of Germany, 
but also by the establishment of new shipping 
lines, either as an extension of the sphere 
of activity of existing companies, or as repre- 
senting entirely new undertakings. If it were 
possible for the shipping companies to wait until 
the competent native yards were read 7 to complete 
the work, there is no doubt that most of them 
would do so on the ground of national considera- 
tions, provided that there was no difference between 
the quotations of constructors in the two countries 
The question of sentiment has, however, to give 
place to commercial advantages, and the result is 
to be found in the occasional placing of orders in 
other countries. In addition to this, the vessels 
built on the North-East Coast and the Clyde by way 
of speculation have found a market at the North Sea 
or Baltic ports, especially when the starting of a new 
service by one German company is speedily followed 
by the establishment of a rival service by another 
company of the same nationality. In fact, Bremen 
always answers Hamburg, and one of the companies 
at the latter port also returns the compliment of 
Bremen. It is this national rivalry which assists 
in the disposal of some of the British ships which 
are regularly laid down without any definite pur- 
chaser in view. 

It is a significant fact that the speculative 
system which obtains in some British shipyards 
has already been adopted in one of the yards in the 
Baltic. As far as is known, the method has only 
been applied in regard to one vessel, and it was 
introduced for the same reason as that which has 
occasionally induced the shipbuilders in Germany 
to accept some contracts at prices which have 
failed to be profitable. The explanation lies in the 
comparative dearth of skilled workmen, a matter 
which causes the builders to make strenuous 
endeavours to retain their men, even when the 
commercial outlook is unsatisfactory owing to 
the depression in prices due to the severity of com- 
petition. Intheannual reports of several of the ship- 
building companies for 1905, or for the year 1905-6, 
reference is made to the unsatisfactory condition of 
the prices of new merchant vessels, although the 
tonnage turned out was considerably greater than 
in the preceding year. It is even stated by one 
company that the rates for warships, apparently 
required by other countries, were so depressed that 
the company declined to follow the course of prices. 
Nevertheless, the general situation of most of the 
shipyards was financially satisfactory for 1905 or 
1905-6, although several of them have auxiliary 
branches which are also included in the annual 
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invested capital is very favourable. The Stettin 
Vulcan Company, for instance, has declared a 
dividend at the rate of 14 per cent. for 1905, as 
compared with a similar rate in the preceding year, 
while the Bremen Vulcan Company has fully 
recovered from the unfortunate enterprise under- 
taken in Belgium a few years ago, inasmuch as the 
rate for 1905 is 10 per cent. as against 6 per cent. 
in 1904. The J. Tecklenborg Company also main- 
tains the dividend of 10 per cent., the Blohm and 
Voss Company the rate of 9 per cent., the Rickmers 
Company 7 per cent., and the Flensburg Company 
the rate of 4 per cent. in the two years respectively. 
On the other hand, the Neptun Company repre- 
sents a decline from 7} per cent. in 1904 to 5 per 
cent. in 1905, the Seebeck Company from 5 per 
cent. to 4 per cent., the Weser Company from 5 
per cent. to nil, and the Howaldt Works a fall from 
4 per cent. to no distribution whatever in the past 
financial year. It is impossible to give particulars 
in regard to certain other undertakings, such as the 
Germania shipyard, which is owned by the Krupp 
Company, and the Schichau Works. which are in 
private ownership. 

The figures already given show that the ship- 
building works in Germany, taken as a whole, had 
a prosperous course of business in 1905. An 
attempt was made to counterbalance the effects of 
low prizes by increasing the output, and by making 
extensions of departments and plant, the final result 
being an advance of 52,000 tons in the total pro- 
duction as contrasted with the preceding year. The 
aggregate output of 312,000 tons in 1905 is, how- 
ever, insignificant when compared with the British 
production of 1,805,000 tons in 1905. Indeed, the 
flexibility of the British yards is so great that the 
growth of the German shipbuilding capacity does 
not seem to make any material difference to the 
former, especially having regard to the increasing 
shipping requirements of the world year by year, 
and there is no reason for assuming that any change 
in this situation of affairs will take place within a 
period that is conceivable at the present time. 


The Loss of the Lutin. 


Untiz the ill-fated submarine Lutin is raised 
from the bottom of the Mediterranean, where it is 
lying at a depth of 120ft., there is obviously little 
to be gained from speculations on the causes of a 
disaster which has so striking a resemblance to 
the catastrophe which overtook the Farfadet a year 
ago. In the case of the Farfadet it is known that 
the accident arose through a delay in closing the 
cover of the manhole as the boat was descending, 
or it may be that there was a difficulty in fasten- 
ing it. The rush of water caused a displacement 
of air which ejected the commandant and his 
second through the opening, and the crew sought 
refuge behind the water-tight bulkhead, where they 
remained alive for many hours. Happily, this 
agony was spared to the crew of the Lutin, whose 
deaths must have been almost instantaneous. The 
Lutin is one of the four submarines of the same 
type built in 1902 to the plans of M. Mangas; she 
has a length of 41°30 metres, and a beam of 
2-90 metres, and draws 2:90 metres of water. Her 
displacement is 200 tons, and she was propelled by 
electric motors of 200 horse-power. Her crew 
consisted of two officers and twelve men, who 
all perished. She had been manceuvring about 
a mile from Bizerta, when those on the tug 
that accompanied her saw the fore part of the 
vessel rise out of the water. Only about twenty 
feet of her length was visible. Slowly she 
sank, and did not re-appear. The fear that 
het crew may have been imprisoned alive en- 
couraged superhuman efforts to raise the ill-fated 
vessel; but as in the case of the Farfadet, there 
was nothing available for such work, and despite 
the services rendered by the British ships from 
Malta, nothing could be done for the moment 
except to make an examination of the submarine. 
When this showed that not a man could have lived 
more than a very brief period after she sank, the 
necessity for raising the vessel did not appear so 
urgent. The divers have, nevertheless, been making 
a careful inspection of the boat, and the only 
abnormal thing they have noticed is that the cover 
of the fore manhole is partly open, with the com- 
mandant and another man behind, as if they had 
been struggling to get out. Apparently, the cover 
had been opened when the submarine was filling. 
The heavy keel which is dropped when the boat 
fails to rise was in its usual position. The Lutin 
had sunk stern foremost. She is lying a little on 
her side, with her stern partly buried in the sand. 
The French Marine naturally regards it as of the 
highest importance to raise the Lutin and ascer- 
tain exactly the cause of her foundering. There 
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while, the Minister of Marine has issued note 
dealing with the possible causes of the catastro h 

which he attributes to the flooding of the = 
marine aft. The cover of the forward look-out 
was opened subsequently when the commandant 
who was naturally in that part of the vessel, tried 
to escape. This hypothesis is suggested by the 
appearance of the submarine at the surface 
and its position when lying at the bottom of the 
sea. While admitting that any suggestions of this 
kind are necessarily vague, the Minister, neverthe. 
less, refers to three possible causes of leakage. The 
acids from the batteries of the accumulators ma: 
have eaten away the plates of the water ballagt- 
the plates on the flatter surfaces of the submaring 
may have been weakened and have given way under 
the pressure of the water ; or the stern of the boat 
may have struck the bottom and sprung a leak 
Nothing definite will be known until the Lutin js 
brought to the surface, and the only thing to be gaiq 
at present is that this deplorable accident may seryg 
to strengthen the impression which is gaining 
ground in France that it is advisable to replace the 
frail submarine by the larger and more robust 
submersible boat. 


Iron Ore Production. 


Ir has been our custom in the past briefly to 
discuss the published details as to the world’s 
production of iron ore, which make their appear. 
ance annually, at about this time, in the form of a 
White Paper. It is to be regretted that, even at 
this late period of the year, the complete figures for 
last year are not yet available in every instance. 
The best that our governmental statisticians can 
do is to give us “ provisional figures.” Now, from 
past experience, we can say that these “ provisional 
figures” are far from being accurate. For example, 
in last year’s White Book Germany was credited 
with producing, in 1904, 354,000 tons more than 
she apparently did, if we may take this year’s publica- 
tion as being accurate. Again, the United States 
were “ provisionally ” supposed to have produced 
29,367,000 tons of ore in 1904. We are told this 
year that the actual production was 27,644,000, or 
practically 1: million tons less. Under these 
circumstances it is particularly difficult to make 
accurate comparisons of the productive capacity of 
the various countries wherein iron ore is at present 
mined. However, there are certain points brought 
out by the White Paper which are worthy of com- 
ment. Taking the United Kingdom first, we find 
that the output of native iron ore in 1905 was 
14,591,000 tons. This is 817,000 tons more than in 
1904, and is actually the largest output since the 
compilation of the statistics was undertaken in 1890. 
This, in itself, is satisfactory, but it is as nothing when 
compared with the advance made by the United 
States, if we may take the “ provisional figures” 
as being even approximately accurate, though we 
find most striking discrepancies. To quote the 
actual wording used in the summary: “ The pre- 
liminary figures so far available for 1905 indicate 
an enormously increased output in the United 
States, the total being greater by over 16 million 
tons than in 1903, and by 84 million tons than in 
1901, which was previously the record year.” The 
figure given provisionally for 1905 is 44,050,000 tons; 
those—not provisional—for 1903 and 1901 are 
35,019,000 and 28,887,000 respectively. If our 
readers will take the trouble to make the subtrac- 
tions necessary, they will find that the difference 
between 1905 and 1903 is 9 millions odd, and not 
“over 16 millions”; and between 1905 and 1901 is 
15,163,000, and not “84 millions.” Furthermore, 
though 1901 was the record year up to its own 
time, the record year previous to 1905 was 102, 
when 35,554,000 tons were mined, which is actually 
less than the amount produced in 1905 by 5} 
millions. It might have been anticipated. that 
greater accuracy than this would have been evinced 
in a Board of Trade document laid before the 
House of Commons. However, these mistakes 
notwithstanding, there is but little doubt that the 
United States, after their temporary set back in 1904, 
went ahead very fast in 1905 as regards their iron 
ore mining output. Mention should be made of 
the facts that Germany apparently produced nearly 
1} million tons more in 1905 than in 1904; Spain 
advanced to nearly the same extent, while Sweden 
again had an increase, this time of nearly 300,000 
tons—a goodly percentage on a total of just over 
44 million tons. 


The Subsidised London Tramways. 


Tue London County Council have issued the 
return, to which reference was made in our last 
issue, showing the estimated or actual cost of all 
the street widenings and improvements in con- 
nection with tramways which have been carried out 
or authorised since the tramways were acquired by 
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the Council. The return is divided into two 
sections, the first of which refers to thirty-one 
works undertaken or proposed in connection with 
tramways, and the second to improvements which 
are declared to be for purposes of general traffic. 
In the former case two of the works may be left 
out of consideration, as they were carried out by 
the local authorities with a slight contribution by 
the County Council. The estimated expenditure on 
the remaining twenty-nine improvements amounts 
to £1,280,000 in round figures, but only in three 
instances has the tramways account been charged 
with the whole cost of the works, and the cost of the 
three together is represented by the insignificant 
sum of twenty-one thousand pounds. In the case 
of five improvements, which comprise an outlay of 
£170,000, not a single penny has been charged to 
the tramways account, the improvements account 
being burdened with the whole of the expenditure. 
All the other improvements have been, or will be, 
executed at the expense of the improvement 
account, the tramway account, and of the local 
authority, the proportion being generally one-third 
in each case; but when the borough councils 
refuse to contribute the outlay has to be borne by 
the two accounts of the County Council. As these 
twenty-one improvements represent a total cost of 
over £1,000,000, it will be seen that even if the 
tramways were charged with one-half of the expense 
they would be subsidised to the extent of £500,000 
out of the rates ; but as they have not been charged 
with any such proportion, the amount drawn from the 
rates must of necessity be still greater than half a 
million sterling. The second portion of the return 
is even more bewildering. It deals with forty-eight 
improvements which are to be undertaken or are 
proposed for the purpose of facilitating the general 
traffic of London, and the total expenditure is com- 
puted at £2,740,000. It is obvious that in a 
number of cases the larger portion of this expendi- 
ture should be apportioned to the tramways account, 
as it is improbablethat many of the works would have 
been suggested, except for the purpose of providing 
additional accommodation for the tramways. It 
is impossible to withhold the conclusion, from 
the figures contained in the return, that the 
London County Council tramways have already 
received an enormous subsidy from the rates 
by reason of the improvements account being 
charged for works carried out exclusively for 
the benefit of the tramways, whilst, at the same 
time, further contributions have been made out of 
the rates under pressure which has been exerted 
upon the borough councils. Indeed, the return 
presented a few months ago to the House of Lords 
Committee on the London County Council Tram- 
ways Bill showed that the tramways had been rate- 
aided to the extent of £692,000 out of a total ex- 
penditure of £1,056,000 actually incurred on road 
Improvements down to the date of that return. In 
the circumstances it is simply a farce to speak of 
tramway profits, as the only profits ever realised 
were those obtained when the tramways were 
worked by horse-traction, and even these have been 
wholly extinguished by the amounts drawn from 
the rates. If this is the position at the present 
time, what will the future be, having regard to the 
enormous expenditure on street improvements 
which have yet to be carried out in the north of 
London, and probably also in other cases on the 
south of the Thantes. There can, under the 
circumstances, be no question of genuine profits for 
years to come. 


The Platinum Position. 


Tar upward tendency in the metal markets is 
strongly exemplified in the case of platinum. It 
has become difficult to obtain a commercial quota- 





tion for this metal, the August prices for which 
attained to £4 per ounce for New York, and the 
same for Paris, and at the present time scrap has 
actually changed hands at £5 per ounce in this 
country. In two months, therefore, the price may 
be reckoned to have advanced some 30 per cent. 
Looking back over the past forty years, we find that 
the price did not set in for a steady rise until 1897, 
when it had attained £2 7s. the ounce. Ten years 
before—1887—we find it standing at 28s. It is 
therefore obvious that the increasing demands of 
the electrical and electro-chemical industries have 
gradually sent the. price up, until, at the present 
time, the demand so far exceeds the supply as to 
elevate a metal necessary to a great industry to the 
position of an ornamental luxury. It is not, how- 
ever, entirely to the absorption of the metal by the 
electrical and allied industries that we must attri- 
bute the present very stringent state of the market. 
A large proportion of the world’s production of 
platinum comes from the Volga and Ural districts 
of Russia. The present disturbed state of that 
country is antagonistic both to steady and system- 
atic working of the deposits and to safe. transport of 
the material. Hence there is every prospect of a 
lack of the metal until the political conditions 
become more favourable. The production has 
always been of a fluctuating character, influenced, 
probably, by the state of the demand, but had 
attained in 1901 to six tons—metric—from which it 
fell to five tons in 1904. Compared with this pro- 
duction, that of the rest of the world is trifling. 
We find that British Columbia produces a little— 
some 50 oz. per annum—but it is to be hoped that 
present prices will have a stimulating effect, as 
more metal is to be found there than is at present 
worked. New South Wales has a small deposit, 
which has not so far received full attention. The 
republic of Colombia probably has more than either, 
but the mountainous nature of the country renders 
it difficult of access. It is evident that any prospect 
of recovering the metal from heavy concentrates 
should have the full attention of the mining 
industry. 








A RAIL MOTOR COACH FOR IRELAND. 


Tue Dublin, Wicklow, and Wexford Railway Company has 
recently put into service two steam motor cars which are 





designed to work on sections of the line where traffic is | 


light, and where the work to be done can be more expeditiously 


and economically worked in this manner than with ordinary | 


locomotives and trains. The car, which we illustrate above, 
carries first and second:class passengers, the accommodation 
provided being for 16 firsts and 39 seconds—55 persons in all. 
There is also a luggage compartment. 

The first-class compartments are handsomely fitted up. 
They are panelled in sycamore with walnut mouldings, and 
the trimming consists of a rich dark red moquette. The 


second-class is finished in pitch pine, the seats and backs | 


being covered with rattan, which makes clean and comfort- 
able seats, and which has the advantage of being cool in 
summer time. The length of the coach body is 45ft. by 


9ft. Gin. wide, and the length of the vehicle over the buffers | 
The car is steam-heated throughout, and the tem- | 


is 63ft. 
perature in each compartment can be regulated independently 
of the others. 
engine is constructed. 
either side. 
incandescent oil gas lamps, which give a brilliant light. 


It is provided with three doors on 


The design of the car is such that all the compartments are | 


in communication with each other; the guard can therefore 
walk through and issue tickets and check them. 

The engine cylinders are 12in. by 16in., supplied with 
steam at 175 lb. pressure. The boiler is of the loco- 
motive type, with ample heating surface. The engine is 
powerful enough to pull two bogie carriages as trailers, if 
found necessary. The tanks carry 500 gallons of water and 


| one ton of coal, which will enable the car to run a con- 


siderable distance without the supply being replenished. 
The coach can be driven from either end, as it is not intended 
to be turned, and when going backwards the driver changes 
to the back end, from where he has perfect control of the 
machine, the fireman remaining on the engine end to look 
after the fire. The total weight of the vehicle is 42 tons, 


It rests on two bogies, on one of which the | 


Lighting is effected by means of a number of | 





and it is intended to run at about 30 miles per hour, although 
considerably higher speed can be attained if necessary. The 
motors have been built to the design of the company’s loco- 
motive engineer, Mr. R. Cronin, by Messrs. Manning, Wardle 
and Co., of Leeds. 








THE SUPPLY OF ELECTRICITY. 


A pornt of considerable interest to electrical undertakers 
and consumers of electricity was recently discussed and 
decided by one of the metropolitan police magistrates. As 
many of our readers are aware, companies and local authori- 
ties supplying electricity are bound to maintain the pressure 
of supply so that it shall not vary more than four volts from 
the normal. Sometimes, however, undertakers find it expe- 
dient to alter their method of supply—to substitute, say, a 
current at 240 volts for a current at 100, and thereby effect 
an economy. To such achange they must obtain the consent 
of the consumers in their district; and if any consumer 
refuses to consent, although the undertakers may be willing 
to bear the costs necessitated by the change, the Board of 
Trade may dispense with his—that is, the consumer’s— 
consent. After this stage is reached the consumer must 
either have electricity at the higher—or changed—pressure 
or else do without it. In the case under review, the St. 
Marylebone Borough Council changed their system from 100 
volts to 240. One of their consumers—the firm of Mappin 
and Webb—objected to this, being advised that the change 
would involve a serious increase in their lighting bill. The 
Board of Trade dispensed with their consent, but they still 
refused to take the current at the higher pressure. For the 
sake of peace, however, the Council apparently continued to 
supply them at the old pressure. We say ‘‘ continued to 
supply ’’ at the old pressure, but, as a matter of fact, there 
was such a falling off in the pressure that the Council was 
summoned and fined! The interesting question is whether 
the magistrate had power to fine them in the circumstances. 
Inasmuch as thers is to be a case stated for the opinion of the 
High Court, it may be better to postpone comment ; but it 
would seem that, in view of the fact that the Borough Council 
had obtained the sanction of the Board of Trade to the 
increased pressure, their grant of a supply to Mappin and 
Webb at 100 volts was a matter of private contract, and out- 
side the jurisdiction of the police-court. 








ARTICULATED LOCOMOTIVES. 


DovBLE-BOGIE, motor-bogie, articulated, or flexible wheel- 
base locomotives are associated in England, only, with the 
name of Fairlie; and his Hercules of 1868 and Little 
Wonder of 1869 for the 2ft. gauge Festiniog Railway. were 
known even to the general public. But such locomotives 
were employed before Robert Fairlie was heard of; that is, 
at least eleven years before his applications. In 1857, at the 
great historic trials in the Noric Alps on the Semmering 
line—a second Rainhill—nearly all the powerful com- 
peting locomotives were ‘‘ double-bogies,’’ or had, otherwise, 
a flexible driving-wheel base. The Seraing, built by John 
| Cockerill, was practically the same as the later Fairlie, 
| and the Wiener-Neustadt engine, by Gunther of Vienna, was 
of precisely the same arrangement as the modern Meyer 
engine at this day. 

The Maffei engine, with chain transmission, is the only 
arrangement that has not survived to this day. These 
double-bogie engine arrangements may have existed even 
before these trials. They have been invented by the dozen 
since that epoch. The Cockerill engine in the trials was said 
to be the conception of J. Naussmann, superintendent of the 
| Chemin de fer Bergue-Marches. It, like the Fairlie inven- 
tion consisted in the combination of a double-ended boiler, 
with one central fire-box, and two motor bogies. 

The double motor-bogie engine presents serious inconveni- 
ences in the various high-pressure and low-pressure flexible 
pipe connections when adapted for compound working. The 
Mallet system, which is comparatively new, was designed to 
reduce this trouble. It is, in principle, an ordinary engine 
| having in addition a motor bogie under the front end, and 
in this differs from other much older arrangements, for the 
only flexible pipe is that for the exhaust steam from the 
| high-pressure cylinders. 











THE production of petroleum in America last year 
amounted to 4,916,000,000 gallons, and other sources were 
estimated to produce about 2,500.000,000 gallons—including 

Russia 2,250,000,000, Roumania 90,000,000, and the Borneo group 
| 110.000,000 gallons—against a total world’s production of 
| 5,000.000,000 gallons in 1902. According to an article in the Times, 
| American petroleum is calculated to give an average of 11 gallons 
| of spirit to 100 gallons of oil, while the other oils yield an average 
| of 15 gallons of spirit to 100 gallons of oil, 
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A DOUBLE RUDDER. 
WE recently went for a trial trip in a 


small launch fitted 
with a patented double rudder, the invention of Mr. E. 
Smethurst, of 17, Carlisle-road, Manor Park, E. In Fig. 1 
the gear is shown as it is fitted to small launches. It con- 
sists of two rudders, so arranged that when they are closed 
they form, to all intents and purposes, an ordinary single 
rudder, and can be operated as such. But for manceuvring 
purposes—and it is here that the utility of this rudder is em- 
phasised—the double rudder can be opened out into the posi- 
tion shown at A in the engraving. When in this or any 
intermediate position the twin rudder can still be controlled 
in the ordinary manner by means of a tiller. 

The device consists of two rudder blades, one attached 
firmly to a tube, the other to an ordinary spindle, which 
passes through the tube. At the top of each of these two 
arms a@ and 6 are fixed, which in their turn are attached to a 
nut ¢ by two connecting links. This nut works on the 
threaded spindles, which-is actuated by the hand wheel w. The 
spindle and wheel form the tiller. The wheel is turned 
to open out or close the *blades. The desired amount of 
opening of the blades having been attained, the wheel is no 
longer turned, steering being éffected in the usual manner as 
with a tiller; in this case; as already mentioned, the 
spindle and wheel act as such; the*fixed point being at P. 

In boats of larger size it is‘itivariably necessary to steer 
from the forward end and not-dft..-In such cases a slightly 
different arrangement has to 'be*adopted, similar to that 
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the boat is stopped, and that by still further opening them 
the boat is reversed. 

In the trials, which we attended, the engines were not 
running at all satisfactorily, and the most we could get out 
of the launch was between 6 and 7 knots. The boat was of 
ordinary construction and was driven by a single propeller. 
The water was still, the trial taking place in the West India 
Docks, E. 

We commenced the trials by going full speed ahead, and, 
arriving ut a fixed point, the clutch was thrown out and the 
boat allowed to drift till it stopped. We then repeated this, 
but immediately after throwing out the clutch the blades 
were opened. The boat was then brought to a standstill in 
one-third the distance that it travelled in the previous case. 

Again setting the engine at full speed ahead, we tried to 
turn the launch with the rudder blades closed. This, how- 
ever, we were unable to do, owing to the space available being 
insufficient. It was, however, estimated that the circle 
required would have been from four to five times the length 
of the launch. With the engines still put at full speed ahead, 
and the blades opened out fully, weagain put the helm hard over. 
This time the launch practically swung round as on a pivot, 
the circle made at the stern being about 1ft. in diameter. It 
must, however, be remembered that although the engines 
were working full speed ahead, the hoat, owing to the rudder 
blades being open, was practically at a standstill at the com- 
mencement of this test. We were informed that the greater 
the power of the engine the more quickly would the boat turn. 
This is certainly true up to the limit where the force exerted 
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ARRANGEMENT OF GEAR FOR STEERING FROM THE FORWARD END 


already described in the principle, and differing only in the ; by the propeller is greater than the resistance of the rudder. 


It will be 


details. Such a gear is illustrated above. 


Several other evolutions were then tried, such as steering 


noticed that the two links between the screw c and the arms | when going astern, and rounding buoys, and in each instance 
a and b have been dispensed with, and pinions e substituted. the manceuvre was quite satisfactory. We did not try revers- 
These pinions are respectively in gear with two others F and | ing the boat by putting the blades in the position shown 
}at B, and, with this exception, we consider that under 


G, which in their turn are operated by the sprocket wheels, 
also shown in the diagram. The connecting ropes pass round 
the sides of the huil, being threaded through double sheaves 
to the steering wheel at the forward end. The two wheels, 
the one for steering, and the other for opening and closing 
the blades, are placed one in front of the other, as_shown in 
the diagram. 


If the rudder wheel is turned a double pulley turns | 


also and draws in or lets out, as the case may be, an end- 
less rope. This brings the two rudder blades together or 
vice versd. The ends of the rope are fastened to the bottom 
of a pendulum, the movement of which is regulated by the 
steering wheel. As the pendulum is moved the rope on one 
side is let out as much as it is drawn in on the other side, 
and this causes steering to be effected in the usual way. An 
indicator is placed near the wheel, which shows at a glance 
the exact amount of opening of the two rudder blades. 

The maker claims many advantages for his rudder, the 
most important being the ease with which a boat may be 
controlled by its use. It is also claimed that a boat may be 
turned round in its own length, and that putting the rudder 
hard over does not cause the boat to ‘‘ beam.’’ Further, it 
is claimed that by opening the rudders the speed of the boat 
may be gradually decreased until when they ara fully open 





the conditions of the trial the claims of the inventor were 
substantiated. 








NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 


JOHANNESBURG, September 24th. 

Tue gold output for the month of August, as had been 
anticipated, reached the coveted half-million ounces, and, 
according to the Chamber of Mines declaration, registered a 
total of 509,115 oz., of a value of £2,162,583. © This total 
exceeds that registered for the preceding month by 17,332 oz., 
or by a value of £73,579. Substantial increases have 
thus been successively recorded duriug the last four months, 
and the remarkable progress attained has been chiefly due to 
the increased number and the improved efficiency of the 
Chinese labourers, which has allowed of rock being mined in 
sufficient quantity to supply a larger number of stamps, The 
following table, compiled from the monthly statistics pub- 
lished by the Transvaal Mines Department. and relating to 
the gold mining industry only, shows the fluetuations that 


a 
| have occurred during the last four months in certain essenti 
| factors :— ial 
June. July, 7 press cay 
£ ie 
2,028,049 
8,001 
1,154,966 


1,966,886 


7,787 
1,151,481 


Value of gold output 
| Stamps at work.. 
| Tons milled.. .. an acai 
| Development work in produc- 
ing mines— 
Drives and cross-cuts 
Shaftsinking .. .. 
Other development .. 


£ " 
£ 
2 O80 Be 
2,089, 664 2,186,6 
oe 38,125 9 


1,218,399 | 1 251 4g 


34,285 
1,986 
15,0380 


83,504 
2,112 
14,502 
Total footage 51,301 50,118 
Development work in non- 
producing mines— 
Drives and cross-cuts 
Shaft sinkin, Rar, 16% 
Other development .. 


Total footage 
non-producing| 


7,289 
2,447 
1,426 


11,162 


1,359 | 
11,883 
Number of | 
mines developing .. .. .. 
Average number of rock drill- 
at work— | 
Producing mines 
Non-producing mines 


Totals 
Lahour on producing mines 
i ea Me 
Colound .. 
Chinese 


48 o4 


2,051 
158 

2,209 
15,472 
82,932 
48,176 


15,630 
61,6.3 
49,541 


146,844 


Totals ..| 146,580 aoe 
Labour, non-producing mines . 
Sea ae 


Coloured .. 
Chinese 


2,837 
9,644 
2,798 


2,820 
9,200 
2,811 


2,129 
3,436 
2,305 


Totals 15,279 14,349 13,240} 12,870 
It will be noticed that the value of the gold output for the 
month of August is returned by the Chamber of Mines ag 
£2,162,583, and by the Mines Department as £2,156,603, a 
difference of approximately £6000. This want of agreement, 
which frequently is of greater proportions than that just 
noticed, is of quite regular occurrence. It is due to a few 
minor causes, the chief of which lies in the fact that, while 
the value of gold in ‘‘concentrates’’ is included in the 
returns made by the companies to the Chamber of Mines, it 
is excluded from the returns rendered to the Mines Depart. 
ment, and in due course is subsequently declared as gold pro- 
duced at the private chemical and metallurgical works to 
which the concentrates were sent for treatment by the mines, 
It will also be seen from the above table that development, 
both in the producing and in the non-producing mines, has 
not up to the present suffered much owing to the restricted 
| labour supply. Another observable and important feature is 
that the number of white workers has not been very appreci- 
ably reduced. In connection with both these points the 
following comparison will probably prove interesting as weil 
| as demonstrative of the fact that the gold mines are being 
| now worked with careful regasd to the most economicil 
| employment of unskilled labour. 
| Shortly before the war—that is to say, about July, 1899 — 
| there were 6070 stamps at work in the whole Transvaal; 
| 856,233 tons of rock were milled during the month, and 
| 410,965 oz. of gold were won. The most reliable labour 
| statistics show that about 13,600 whites and 117,000 natives 
| were employed in producing this output, the ratio of white 
| persons to coloured being 1 to8°6. In July, 1904, there were 
| 4937 stamps at work, 682,973 tons were milled during the 
| month, and 306,0160z. of gold won. The labour employed 
| was 13,707 whites, 73,370 natives, and 1388 Chinese. In 
July, 1905—the record month, as far as labour is concerned 
| —there were employed 17,170 whites, 103,623 natives, and 
43,191 Chinese; 418,604 oz. of gold were obtained from 
999,859 tons of rock, milled with 7052 stamps. 
Tabulating the results quoted above, the following state- 
ment is obtained :— . 





Ounces of gold 
per month per 


Period. 


Whites per 
stamp. 
Chinese 

per stamp. 

Tons of rock 

milled per 

white. 

Tons of rock 


White. 


Coloured and 


July, 1899..' 2-24 


ee | Coloured. 


July, 1904.. 
July, 1905.. 


68-6 8-5 


July, 1906.. 


17-36 70°58 Re 


August, 1906 


The operations during the period intervening between the 
declaration of peace and, say, July, 1904, are of little service 
for statistical purposes, as all conditions were abnormal and 
the mining industry was endeavouring to get back into stroke 
again. During this period the ratio of white persons to 
coloured rose as highas 1: 5:3. Since that period the highest 
value of the ratio was 1 to 7°5, which figure was reached in 
January, 1905, and also in January, 1906. When construc- 
tion work is proceeding on a new mine—that is to say, when 
the erection of main hoisting plant, reduction and treatment 
plants, buildings, &c., is in full swing—this is a time when 
the ratio becomes high, and it is this class of work which is 
now not much in evidence, so that this is the real explanation 
of the slightly decreasing number of whites employed, and 
the fact that the ratio has fallen to 1:8-14. 

The last two columns of the preceding table are of the 
most importance, especially when it is remembered that year 
after year, slowly but surely, the rock has to be mined from 
deeper levels or from stopes more distant from the hoisting 
ways. Tf more tons of rock can to-day be milled per person 
employed than in past years, this points to more efficient 
working. The old-time method of comparison by bringing 
everything down to the one-stamp basis is now quite out of 
date, owing to the introduction of the tube mill. 

There has in reality been a very busy time for the past two 
years in new construction work, but now that the new plants 
for the East Rand, Kleinfontein, and other groups are practi- 
cally finished, there is a lull. There has occurred no serious 
case of suspension of large new erection operations, but the 
big jobs are becoming completed, and little new work of this 
nature will be taken in hand now. There is a spirit of rest- 
lessness in the air, schemes are planned and re-planned, and 
finally pigeonholed, for amalgamations are being considered, 
and the size and position of the plant may be for the nonce 
something that can only be guessed at. 





Regarding expenditure on plant, it is difficult from officially 
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ELECTRICALLY DRIVEN RADIAL DRILLING MACHINE 
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published statistics to disprove a statement that” has ben 
made to the effect that the expenditure on plant has been 
unusually low. Taking all mining into account, and not 
separating out gold mines, from the Mines Department 
reports it will be seen that the expenditure on new machinery, 
plant, and buildings, during the year July, 1903, to June, 1904, 
was £3,231,685, out of which £1,279,847 was expended for 
replacements in machinery and machine tools, electric light, 
and power fittings, &c. Corresponding figures for the next 
twelve months’ period, July, 1904—June, 1905, are £3,614,360 
and £1,020,650. The statistics for the twelve months ending 
June 30th, 1906, have not yet been published, but it is 
certain that the amounts just quoted will be far exceeded. 

Why, then, are there complaints about local business being 
bad? There can only be one answer—over-competition. It 
is stated that the number of machinery merchants in 
Johannesburg to-day is 50 per cent. greater than in 1899. 
The effect of this is accentuated owing to the fact that the 
capital of all merchants, whether invested in land property, 
house property, claims, or scrip, has depreciated so greatly ir 
value of recent years. The depreciation is, of course, due t« 
the Transvaal mining industry being now out of fashior, 
foreign capital has been withdrawn, and new capital no1 
being forthcoming. A period of political rest is the be:t 
remedy, but no person is vain enough to hope for it. 





10-FEET RADIAL DRILLING MACHINE. 


THe 10ft. high-speed electrically-driven radial drilling 
machine shown in the accompanying illustration has recently 
been made by Messrs. Wm. Asquith, Limited, High-road 
Wells, Halifax. 

An excellent idea of the proportions of this fine machine 
tool is given by a comparison between it and the man stand- 
ing beneath the radial arm. 

The arm is of the firm’s patented central thrust type, 
double webbed, of very deep section, with great length of 
bearing upon the sleeve. This form of arm cannot, it is 
claimed, be twisted sideways under any duty, as in other 
forms where the spindle is overhung. Its rigidity and resist- 
ance to end lift are efficient, there being no binding of the 
drill in deep holes. 

The spindle slide has long bearings—right-angular—upon 
the under sides of the arm. It can be easily and quickly 
traversed along the arm by hand motion, and securely locked 
many position, The slide carries double gear—the lever for 
stopping, starting, or reversing the spindle, the automatic 
trip motion, the gear feed box, and the motion for revolving | 
the arm. This latter is of simple form, being by means of a 
large hand wheel handity placed on the spindle slide, worm | 
and gears, as shown in the illustration. The arm can thus 
be finely and accurately adjusted radially by the operator 
without his leaving his working position. The motion can 
be thrown out of gear when desired for allowing the arm to be 
quickly swung around by hand. 

The arm is mounted upon a strong sectioned cylindrical 
Pillar or sleeve, which has top and bottom bearings of large 
diameter and great length. The sleeve is supported by a 








| is of larger diameter than stated above. 


| quicker speed than the tapping. 
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strong box-section pillar or standard, with a large base, firmly 
secured to the foundation plate. The strength and rigidity of 
this combination of sleeve and standard are obvious, and it 
is claimed that it, in combination with the firm’s improved 
arm, renders the machine particularly immune from undue 
spring or deflection. 

The arm has power raising and lowering motion, the maxi- 
mum height under the spindle when in the top position being 
Tft. 3in., with a vertical arm adjustment of 3ft.6in. The 
spindle is 34in. diameter, having 20in. hand and variable self- 
acting feed motion. There are eight changes of feed motion, 
instantly variable through gears, and, by means of friction 
gear, the feed to the spindle can be instantly applied or with- 
drawn when the spindle is ready for quick raising or lower- 
ing, the latter being balanced. Automatic trip motion is pro- 


and, by means of a shunt regulator, a large range of speeds 
can be obtained electrically, which, of course, the double gear 
multiplies. There is thus a very large number of spindle 
speeds, correctly graded, without undue jumps, and under 
easy control. The base-plate is 17ft. long by 6ft. wide. It 
is deep and strongly ribbed. The arm has a radial adjust- 
ment through 150 deg., 90 deg. to the front and 60deg. to the 
back. The sleeve upon which the arm swings rotates upon a 
large ball race, making this motion very easy to operate. 

The machine is one of two recently supplied to a large 
ordnance works. Its over-all height is 18ft. 6in., and the 
weight about 20 tons, finished, as in the illustration, without 
a work-table. 











BALANCING RECIPROCATING ENGINES. 
yi 


Tt BavancinG the revolving and part-reciprocating masses in 
locomotive engines by means of the opposing efforts of four 
sets of driving motions, instead of two, was practised before the 
areofcompounding. It hasbeen said recently—page 243—-that 
the first four-cylinder non-compound locomotive in America was 
lately built for the Michigan and Lake Shore Railroad. In 
reality, the first American engine of this kind of which there 
is record was built expressly to demonstrate the possibility of 
balancing engines by means of four cylinders at Hinckley’s 
Works in Boston in the year 1882, in accordance with the 
balancing system of H. F.Shaw. Fach pair of cylinders was 
placed outside the frames side by side all in one transverse 
line, and all motions were connected to the leading pair of 
drivers. This balanced arrangement was realised somewhat 
differently by Haswell, of the Staats Bahn, Vienna, in the year 
1861—twenty-one years previously—by outside cylinders, two 
on each side, but superposed, and converging towards the 
centre of the driving-wheel axle. This engine ‘‘ Duplex ’’ was 
exhibited in 1862 in London. There was, of necessity, an 
outside driving crank besides the usual driving pin in the 
crank boss. 

Much earlier endeavours at balancing and securing a more 
uniform turning movement were proposed and patented by 
Stephenson’s in 1848. In this case three cylinders, all in one 
transverse line, were designed for a single-driver express loco- 
motive. In 1852 the same firm actually built an express engine 
for the Newcastle and Berwick line, with three cylinders all 
in one transverse line below the smoke-box, but with one 
large cylinder, with short piston stroke placed between the 
frames. History thus shows that engines with three and four 
cylinders, working non-compound, are vieux jeu. 








A SELF-PROPELLING SEARCH-LIGHT. 





A motor vehicle of an exceptional type has been built by the 
firm of J. W. Brooke and Co., Limited, Lowestoft. It con- 
sists of a wagon, propelled by a four-cylinder 18 horse-power 
petrol motor, and carrying a four-cylinder 35 horse-power 
motor, which drives a dynamo. The latter is driven 
directly, and has an output of 200 ampéres at 80 volts, the 
current being furnished to a search-light projector carried at 
the rear of the vehicle. The vehicle was built to the order of 
the Tyne Division (Volunteer) Royal Engineers, and has 
been severely tested during the naval manceuvres, when it 
was used at Portsmouth and Stokes Bay, during the military 
manceuvres at Salisbury, and at Aldershot. It is now 
stationed at Clifford’s Fort, North Shields, the headquarters 
of the Volunteer regiment above mentioned. The chassis is 
composed of steel channels, with the necessary cross- 
members. The wheels are 34in. diameter, having a gauge of 
4ft. Sin. and a base of 12ft. The propelling engine has low- 
tension magneto and high-tension electric ignition, and 
drives through a leather-lined cone clutch to a three-speed 
gear- box, giving 12 miles per hour on the top speed. The 
dynamo engine has also duplicate ignition, and is cooled by 
an independent honeycomb radiator, with large fan. The 
petrol supply is carried in two large circular tanks, one at 
each side of the car, arranged in duplicate, so that the engine 
which drives the dynamo need never be stopped for want of 




















BROOKES MOTOR SEARCH LIGHT 


vided for repetition drilling of equal depths, with a dial index 
reading up to 20in., and a safety stop to prevent over- 
traverse. 

The spindle is carried in a sleeve, which supports it when 
out at full traverse. The portion of the spindle in the sleeve 
Ball bearings are 
provided to take the thrust when drilling, and the end of the 
spindle is bored Morse’s standard taper No. 6, for receiving 
drills, sockets, and boring bars. The spindle has reversing 
motion, under immediate control, for tapping and inserting 
studs, and the reversing can be accomplished at a much 
Double gear can be thrown 
in or out by a lever, under immediate control, on the slide. 

Driving is effected by means of a motor, mounted on the 
top of thestandard, The motor is of the variable speed type, 





fuel. The accumulators for the high-tension ignition system 
are also in duplicate, as are also the details of the fuel feeding 
system. While the vehicle is moving from place to place, 
adjustments to the generating engine may be effected, and 
vice versi. The projector itself is of the hand-fed type, 36in. 
diameter—the largest size used—and a spare lens, as will be 
noticed, is carried in a frame between the dynamo and pro- 
jector. We are informed that, in future, outfits of this type are 
to be modified. The projector will be carried on a trailer, 
that can be detached and moved into otherwise inaccessible 
positions, a centre-core cable drum being carried on the motor 
vehicle, and, in addition, a distributing board is being 
arranged, in order that two or three 1Sin. projectors may be 
used instead of the one 36in. instrument. The driving wheels 
are shod with twin 5in. solid rubber tires. 
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ELECTRIC ARC LAMP FOR SUBMARINE WORK. | 


Errorts to produce an electric arc lamp thoroughly 
efficient and safe for use in under-water operations, or 
of work in dangerous atmospheres, have hitherto not been 
rewarded with conspicuous success. On this page we illustrate 
an arc lamp designed to meet all the difficulties which we | 
indicate, and which are we'l known to readers who are specially | 
connected with salvage work, dock repairs, &c. This lamp | 

| 
| 


FAA 


_— 
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the arc lamp in question was, so we understand, ample and 
satisfactory in every respect. It was found that not only 
could a thorough examination of the dock gates, and the 
proposed alterations, be made by the aid of the lamp, but 
ordinary print could be read at a distance of 18in. from the 
lamp, in muddy water, and where no light of any kind was 
available from the surface. The lamp itself is a double 
enclosed are lamp, rated as being capable of giving from 1500 
to 2000 candle-power, and every precaution has been taken to 
obtain absolute safety when under water. As a matter of 
fact, the glass globes are made to stand a pressure of over 
100 1b. per square inch, while the metal parts and all joints 
will stand over 2001b., which is much in excess of any 
diving requirements. The globe is protected by a stout wire 
guard, sufficiently strong to enable the lamp to be laid down 
on its side without any risk of damage. 

Fig. 2 illustrates the lamp and its connections, as well as 
the method adopted for preventing the ingress of water to the 
lamp itself. The source of supply, which may be either the 
ship’s dynamo or the local supply when the lamp is used for 
dock purposes, is brought up to the fuse box, shown on 
the right-hand side; from thence it passes through an 
armoured cable to the rheostat, then through another 


| thoroughly insulated waterproof cable, to the lamp itself. 


| The connections on the rheostat are such that the insertion 
| of two plugs connects up the lamp on the one hand, and the 


| source of supply on the other. 


These plugs are so arranged 


| that they cannot be interchanged, mistakes being thus 








| gasket are tightened up. 
| carbons is perfectly simple ; so much so, that there is practi- 


impossible even in the hands of the most careless operator. 


| The cable terminates in a stuffing-box on the top of the lamp 
| casing, the end of the wire being taken to the lamp-feeding 


mechanism. The upper casing is joined on to the lamp 


| frame by means of bolts passing through a flange, which is 
| jointed with a rubber gasket. 


The lower side of this frame 
takes the outer globe, which is held in position by the wire 


| guard through the swing bolts, which are shown, screwing 
| up the bolts. 


Simultaneously the outer globe and the rubber 
The mechanism which feeds the 


cally no chance of anything going wrong. The electrical 


| connections are all made inside the lamp, and so arranged 


that it can be used by anyone having no electrical knowledge 
whatever. 

Such lamps as these can be used not only for the inspection 
of dock gates and harbour work generally, but also for the 


| examination of ships’ bottoms and the carrying out of repairs 
| afloat, which, although small, frequently necessitate the 





docking of the ship. With the illumination from the arc lamp 
described, such repairs could frequently be effected while the 
ship was unloading and loading her cargo, and consequently 
not only the cost of docking, but the time necessary to accom- 
plish this would be saved. The lamp under notice has been 
used in the British and United States Navy, as well as by 
several European naval authorities and salvage companies. 








A TESTING PLANT FOR AUTOMOBILES. 


Ar Purdue University, which is noted for its test- 
ing plant for locomotives, a testing plant on the same general 
principles has been built for experimental work with auto- 
mobiles. The principle according to which it is designed is 
that the carriage running along the road exerts a tractive 
power the amount of which depends upon the power exerted 
by the driving wheels at the ground. In the test the auto- 
mobile remains stationary, while the power delivered at the 


| wheels, which would ordinarily drive the machine forward, 


| is absorbed by a brake. 


This brake is aitached to a shaft 


| having two pulleys, upon which the driving wheels of the 


SUBMARINE AKC LAMP 


| wheels. 


has been put to practical use in connection with repairs 
to dock gates at Aberdeen, and did no small service in 
connection with the attempts at salving H.M.S. Montagu. 


So far no very satisfactory high candle-power lamp, meeting | 


all the conditions of under-water and dangerous atmospheric | 
operations, has been brought forward. The invention of the 
enclosed arc lamp having dispensed with the necessity for 
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Anti- kink 


Spring ref 


Stuffing Box 


' carriage axle. 


automobile rest, so that the shaft is driven directly by these 
The brake is of the Prony type, and consists of a 
cast iron wheel having a wide flanged rim. Two iron straps 
fitted with bearing blocks of wood form the friction band, 


| which is tightened or loosened upon the wheel by a screw 


clamp. 

The dynamometer consists of a spring balance in a casting 
bolted to the bed-plate and adjustable to the height of the 
The draw-bar is fastened to the driving axle 
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CONNECTIONS OF SUbN.ARiINE ARC LAMP 


a sensitive carbon-feeding mechanism greatly simplified the 
problem, and the Consolidated Pneumatic Tool Company, 
Limited, of Westminster, and of Fraserburgh, N.B., is now 
supplying a Jamp which, in respect of practical results in 
connection with the operations above referred to, has, it is 
claimed, met all needs. The lamp in question, as used in the 
diving operations, proved in every way satisfactory. While the 
water in the dock was muddy in the extreme, and there was 
no means of getting a satisfactory light from incandescent 
lamps or other means of illumination, the light afforded by | 


by means of leather traps. Au oil dashpot is provided 
between the draw-bar and the spring balance to prevent 
vibration of the registering dial. In order that the tractive 
pull may be registered correctly, it is necessary that the centres 
of the driving wheels be vertically above those of the support- 
ing wheels, and when the former have been properly adjusted 
they are maintained in position by keeping the dashpot end 
of the draw-bar in a constant position by taking up the give 
of the spring balance by means of a hand wheel and nut on 
the threaded end of the draw-bar. 














Concerning the theory of action of the testing plant. it ; 
apparent that if the supporting wheels on which ‘thee - 
wheels of the automobile rest were blocked so that _ 
could not turn, the automobile would, if started, tend to they 
forward as on firm ground, with its full tractive power Move 
to the extent of slipping its wheels on the surface a 
supporting wheels. The tendency to move forward - the 
case will be registered as a pull on the dynamometer at rw 
rear. If, on the other hand, the supporting wheels the 
frictionless, then the turning of the wheels of the autem oe 
through the action of the machinery will not result ay ile 
pull on the dynamometer, for, if frictionless, the sup a 
wheels can offer no reaction for such a pull. Porting 

The supporting wheels are, in fact, neither blocked nor 















































frictionless, but turn against a resistance the value of which 
may be varied at any time. The arrangement is such that 
whatever this resistance may be it appears as a stress on the 
draw-bar. The resistance is regulated by means of the 
friction brake applied to the axle of the supporting wheels, 
By its adjustment the automobile may be made to pull little 
or much upon the dynamometer ; that is, it may run under 
a light or heavy load as may be desired, the friction brake 
taking the place of the load. 

In all cases the energy delivered by the automobile is the 
product of the pull exerted at the draw-bar into the distance 
passed over by the tread of the driving wheel. Thus the 
horse-power developed by the automobile is equal to the pull 
upon the dynamometer in pounds, multiplied by the space 
—in feet—passed over in one minute by the driving wheel 
divided by 33,000—foot-pounds per minute. 








A VERTICAL TAPPING MACHINE. 


A MACHINE which has been specially designed for tapping 
electric conduit fittings, although useful wherever general 
tapping has to be done, has been introduced by Messrs, 
Charles Winn and Co., of St. Thomas Works, Granville-street, 
Birmingham. The machine, of which we give an illustration, 
can tap fin. gas or lin. Whitworth threads. The tapping 
spindle is counterbalanced by a weight inside the column, 
which is raised or lowered by a bow lever fitted with gun- 
metal slippers. A case-hardened mild steel clutch is used for 
reversing the rotation of the tap at a high speed. The lever 
for operating this clutch is also provided with gun-metal 
slippers. 

The driving gear is machine cut throughout. The pinions 
and bevel wheels are made of mild steel. The gear for rais- 
ing and lowering the table is also made of mild steel and 
wrought iron, and consists of a rack and pinion driven 
through a worm and worm wheel by a hand wheel placed in 
front of the machine. When the table is swung out of the 
way, the spindle will tap to the centre of large work 2ft. 6in. 











Tye hyeigee —~ 


TAPPING MACHINE 


diameter and admit 4ft. in height from the base. The counter- 

shaft is self-contained with the base of the machine, and is 

provided with striking gear with foot motion. The machine 

.s substantially built, is small, and only takes up a small 
mount of floor space, 
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LETTERS TO THE EDITOR. 


rot hold ourselves responsible for the opinions of our 
correspondents, ) 


(We do 7 


WINDING ENGINES, 


sin,— Referring to the article on the above, by ‘‘ A Correspon- 
at,” in your issue of October 12th, I wish to draw attention to 
dest, three points in connection with the subject. 
Lag a ypose your correspondent does not want your readers to 
: Sy an paragraph one that the only quick working winding 
ees are those with Corliss valves. It is a fact that there are 
— ‘with slide, Cornish, and piston valves working quite as 
engi ily and in many known cases with a less maintenance expense 
iat “tores, kc.—and repairs than the Corliss type of engines and 
aA we The speed of the engine is not dependent at all upon the 
pe of valves. It ma be pointed out also that the Corliss valve 
often very much loa ed by steam pressure, and it consequently 
ri kes a good deal of power from the engine to work it. mye 
With regard to paragraph three, ‘‘ A Correspondent ” evidently 
does not know much about valves and expansion gears, or he would 
t have written about “‘ setting the governor ” to cut off at 20 per 
nat or 40 per cent. of the stroke, And as to the Corliss type of 
yas 1 gear having an ‘inherent peculiarity ” over slide or piston— 
the piston is a slide—valve gears, in respect of an available late cut- 
off—say, 95 per cent.—for starting purposes—well, this is not at 
all an accurate statement. There are modern winding engines 
working with valves of all the types above mentioned, in which the 
cut-off valves or gear does not interfere in the least with the start- 
ing of the engines and load by the main valves alone, and the 
admission and exhaust of the steam is entirely controlled by them 
alone at starting, as when the governor is down the cut-off gear is 
automatically drawn out of action. : 
There are, of course, cut-off gears and cut-off gears. Some are 
put into action at the p'easure of the wiader, say, by an extended 
movement of the reversing handle. This may be voluntarily 
neglected. Some are fitted with a governor which is no governor 
a common type being a quick speed, light weight construction, 
whieh flies to the top of its movement about three revolutions from 
the commencement of the wind, and which usually checks the 
speed through a too sudden ‘taking off” of the steam. Another 
type of cut-off gear is stuck on the outside of the valve chest, or 
on the steam supply pipe, which increases th+ c!earance space con- 
siderably, and though a cut-off gear in that position is better than 
none at all, it is not the best practice, and is often noisy in work- 


"Se the other hand, there are reliable cut-off gears applied to 
slide and piston valves which cut off steam in the box—sometimes 
in the main valve itself, a very short distance from the main valve 
face. And these are not expensive ‘“‘trip” gears, with their 
hardened steel disconnecting edges, dashpots, springs, &c.; they 
are ‘‘ positive” in action, and, consequently, one item of uncer- 
tainty in working and risk of breakage is eliminated. The range 
of cut-off is a Jong one—say, from 3 per cent., or even wero, if 
required, to 90 per ceut. of the stroke ; and a little reflection will 
show that this is no disadvantage, and often a necessity. 

In the case of building new engines with ample margin of power 
for accelerating and lifting the load, a short or half-range gear is 
sufficient, and is, moreover, cheaper in construction. If properly 
desigued, it would come into action at, say, 45 per cent. cut-off, 
about the third or fourth revolution of the wind—dependent on 
the speed and adjustment of the governor—and would bring the 
point of cut-off earlier each revolution until the maximum speed 
of the engines is attained. The governor is then as high as it can 
go at that particular speed of the engines, which depends for the 
time being on the load lifted and the pressure of steam at the 
moment. And a properly constructed and adjusted gevernor, 
being automatic, will only rise in pro,ortion to the increase of 
speed of the engines. 

There are many cases in my knowledge where the half-range 
gear, after being applied, has been discarded and disconnected 
because of the great check on the speed when it came into action ; 
and a further danger is that the ropes may not run as steadily as 
they otherwise would when steam is so suddenly ‘‘ taken off”’ the 
engines. Every case has to be considered on its merits, and gear 
applied accordingly. It is rather erroneous to say as a genera 
thing that the long-range gear wastes ‘“‘much more” steam than 
the short range—it depends on the margin of power in the engine 
it-elf. If ample, a long-range gear is not necessary. If there is 
no margin of power, then a long-range gear must be applied which 
would come into action at the same time as the short range, but 
at a cut-off of, say, 85 or 90 per cent. The point of cut-off, how- 
ever, would be moved by a greater distance or amount each 
revolution than in the case of the half-range gear. 

The gear may not arrive atits finest cut-off quite as soon as would 
a half range, but the speed is kept up better, as the steam is cut- 
off from the very end of the stroke gradually. The properly- 
designed governor and gear, whether for short or long range, is 
not restrained in its action by being mechanically ‘‘ set“ to give a 
normal cut-off of, say, 40 to 45 per cent., or of any other per cent. 
It causes the gear to cut off the steam automatically at the right 
point of each revolution, and does not need attention or prompt- 
ing in its operation, except the usual lubrication. 

It would seem from the last paragraph but one, where the calcu- 
lation for steam consumption is made, that the first 3-4 revolutions 
are done with full steam, and the next 24 revolutions with a 
25 per cent. cut-off. If this is so—and no doubt your corre- 
spondent has had the engines indicated—then I infer that a 
governor is not needed on this engine at all. A fixed cut-off of 
25 per cent. can be obtained by better and cheaper means than 
driving a governor which has no range of action, but simply fixes 
acam to give one definite point of cut-off. a, 

It is not very clear as to what is the exact shape of the winding 
drum. It would seem that the small diameter is 12ft., and that 
during a period of 3-4 revolutions the rope climbs up to a 16ft. 
diameter, upon which it works for the rest of the wind. Now, 
taking a balance rope of the same weight as the winding rope, and 
working out the load forces on the drum, we have a diagram 
somewhat as follows, all the figures—pounds of net load—being 
referred to a diameter of 12ft.:— 


Fig l 
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It will be seen that within 3-4 revolutions the net load increases 
twelve times, and, consequently, the engines have to be of larger 
size than if the drum was shaped so as to take the first two revo- 
lutions on 12ft. parallel, and then climbing up to 16ft. during the 
next three. In this case the,diagram would be as follows :— 


' 5 Fig 2. 
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and a high-pressure cylinder 2S8in. diameter would have been 
amply large enough, 








There is evidently some mistake in the receiver capac 
put down at 46 cubic feet. The contents of the be 
cylinder alone amount to 85 cubic feet. 
Trusting { have not taken up too much of your valuable space. 
October 24th. Aut. Ex. GEAR, 


ty being 
-pressure 


Sik,—Will you kindly allow me some little space in your 
esteemed journal to deal with the article on this subject contri- 
buted by a correspondent in your issue of the 12th inst. 

To avoid cross references, it will Le convenient to repeat the data 
given in the article referred to. 


Feet. Weight in Ib. 





Depth of wind.. .. .. .s «s ico .« JOO - 8,960 
Rope to head gear and spare coils .. .. 310 1,620 
Weight of one rope .. .. .. 10,580 
S one cage and chains . 14,560 

: = 6 720 


me four tubs att ater aka! tect es 
on Pee ae eee 
Engine, cylinders 32in. and 53in. by 66in. stroke. 
Drum, l6ft. dia.; weight, 39 tons; radius of gyration, 6-4ft. 
Equivalent wight at circumference, 57,680 Ib. 
Pit head pulley, L5ft. dia.; weight, 2 tons ; radius of gyration, 7ft. 
Equivalent weight at circumference, 3898 Ib. 


Then the equivalent total weight to be set in motion is :— 


Lb. 

Tae a ae an ae ee ae 
WE oe as c6 es ce ce Ja ee! on 7,796 
Two ropes 7 21,160 
Two cages and chains 29,120 
Four tubs Rat ae saa ee ee ee 6,720 
Re. us ae. ea “Goede ~ «7 se an a ee 

Total .. «s «<« 192606 


Here, in the first place, it may be noted that though the plant 
has been designed to work witha balance rope, and the unbalanced 
load is considered as coal only, the weight is not included in the 
above table, hence the calculated force for acceleration is too 
small. 

The specification quoted stipulates that the load is to be wound 
1650ft. in 35 seconds, the engine to attain a maximum speed of 
78 revolutions per minute in three revolutions, the rope speed not 
to exceed 65ft. per second. 

Your correspondent gives the following table :— 


Sec. 
Acceleration a *, ee. de ee ee 5 
Full speed eae ae ee ee ee 
ee ae ees ee ee 


35 

Giving 150ft. for acceleration at a rate of 12 foot-seconds per 
second, with a maximum speed of 60ft. per second, but no informa- 
tion is given as to how this was determined. 

The first serious error into which the author has fallen is his 
assumption that no energy is expended in raising the unbalancea 
load against gravity during the period of acceleration. This is, of 
course, contrary to the principles of dynamics, and will materially 
affect the calculations. 

I am in agreement with him as to the method of calculating the 
force required to give acceleration, but I do not follow his 
method of equating that force to the force at the pistons acting 
through the two cranks ; would it not be more accurate to equate 
the work performed over a given distance ? 

Finally, your correspondent allows a deduction of 10 1b, from the 
initial steam pressure of 120 1b. for all frictional losses of the wind- 
ing plant, giving an overall efficiency of 91°7 per cent. I am 
doubtful of any such efficiency being obtained, and would prefer 
to take a factor of 80 percent. to 85 per cent. 

The following solution is submitted for your correspondent’s 
consideration :— 

Foot-pounds. 


The energy expended in raising the un- 
t = 10,080 x 150 = 1,512,000 


balauced load 150f 

The energy expended in imparting a speed 
of 60ft. pe * second to the total equivalent 
weight—without correction for balance _ 
rope—at the drum circumference : 





xs 


150 = 7,410,000 


or 49,400 x 





Total foot-pounds during acceleration 8,922,000 

This has to be equated with the work performed in the cylinders 
over the same distance, and taking the initial pressure at 120 lb. 
with an efficiency ‘of 80 per cent., if A be the area of one cylinder, 
we have :— 

A 8.922.000 x 14 x 38-1416 
120 x IL x 2 x 1 x -8 
As against 700 square inches determined by your correspondent. 

Now to consider the work actually developed in the engine 
cylinders. The areas are 804-25 and 2206-2 for the 32in. and 
53in. respectively. 

If we assume, as the author does, that during acceleration full 
steam will be admitted the full length of stroke, and making no 
allowances for condensation or wire-drawing, &c., the maximum 
total pressure will be :— 

In the high pressure 804-25 x 85 = 68,361 1b. 
In the low pressure 2206-2 x 35 = 77,217Ib. 


1238 square incb, 


Total .. 145,5781b. 
And the total energy will be : 
1 
14 xX 3-416 
This without any deductions for efficiency, as against 
8,922,000 foot-pounds developed at the drum circumference, is so 
obviously impossible that one is forced to the conclusion either 
(1) that the data as to weights, Xc, are incorrectly stated, or 
(2) that the conditions of the specification have not been fulfilled, 
and that acceleration is not completed in five seconds, but is carried 
over a considerably longer period, and with an ultimate higher 
maximum speed. 
For a full consideration of this subject, the writer would refer 
your contributor to the ‘‘ Trans. Inst. M. E.,” vol. xxvi., page 445. 
Walsall, October 22nd. S. L. 'THACKER, M. Inst. M.E. 


145,578 x ll 5,450,175 foot-pounds. 





Sir,—Re paper on “Steam Consumption of Modern Winding 
Engines,” of October 12th, 1906, I should like to call attention to 
the two following facts :— 

The writer of the article takes 12ft. as the starting diameter of 
drum to find load on the crank pin, yet in dealing with the drum 
he finds its equivalent weight at 16ft. diameter. This seems to 
me an error, and should be taken at 6ft. It then equals 
396-42 _ 44) tons 

$a = 44] tons. 

The coal-full cage and tubs, one winding rope, and one pit-head 
pulley are at 6ft., and are, therefore, correct as taken, but the 
empty cage, tubs, one rope, and one pulley are at 8ft. radius, and 
must, therefore, be altered to equivalent weights at 6ft. radius. 
All loads are then at 6ft. radius, and the accelerating force may 
then be found, and also its equivalent on the crank pin. 

This makes a considerable difference, as drum weight at 6ft. = 
44} tons against 25 tons at 8ft., which was not taken in getting 
crank pin loads, 

There is also another pull of 10,080 1b. at 12ft. diameter in addi- 
tion to the acceleration force found above. Of course, this is the 
weight of coal which has to be lifted as well as accelerated, and 
this seems to have been entirely forgotten. This is the only 
weight lifted, for the ropes are balanced. 

These corrections would appear to make the cylinders small 
according to the writer’s calculations, but probably the accelera- 
tion is not completed in three revolutions of the drum, and is, 











therefore, Jess than 12ft. per second, this, of course, reducing the 
starting force required. 


Salop, October 22nd. YOUNG ENGINEER. 





Str,—In your issue of the 12th inst. an artic’e appears on 
** Steam Consumption of Modern Winding Engines.” ‘There are a 
few points in it that are not quite clear to me which your con- 
trioutor perhaps can explain. I note that all the weights are 
resolved to the extreme drum radius of 8ft., and the power 
required to accelerate is given as 49,400 lb. The size of cylinders 
is, then, calculated for a 6ft. radius with the same weight as was 
obtained for the 8ft. radius. Is there not some mistake here ? 
Then, again, the cylinders are taken out on the power required to 
accelerate the load, but the power required to lift the load itself 
appears to have been omitted. ALEC, 

October 22nd. 


Sir,— With reference to your correspondent’s article on ‘‘ Wind- 
ing Engines” in your issue dated the 12th inst., I think the con- 
sideration of the engine having to balance the coal, 10,080 Ib., 
before it can start accelerating the whole of the weights, includi 
the coal, has been overlooked. The coal is entirely unbalan 
and is a deadweight hanging on the engine throughout the lift, and 
it must affect the size of the cylinders, 

October 20th. WINDING, 


DEADLOCK OF THE PROJECTED NOVGOROD-MOSCOW RAILWAY 
LINE, 

Str,—The harbour of Revel, Russia, is being prepared for a 
much larger traffic than hitherto. Stone quays have been built in 

lace of the old timber, and a depth of 30ft. of water dredged. 
Revel is to become the terminus of the newly-projected railway 
from Moscow vid Novgorod, some 900 odd versts in length. It is 
to be constructed entirely by foreign capital and contractors. The 
survey is complete, but so far, it is not signed by the Govern 
ment, and so there is the work to commence, but now a dead 
lock exists. 

The original line from Revel to Moscow was vid Youryev (ex 
Dorpat), Pskov, and Rzev, and it will be the interests and 
welfare to the country at present and in future developments if 
this line be reinstated as originally planned. It would tap an 
enormous dormant country that has waited for centuries with its 
forests, rivers, and soil. 

A glance at a map will show that the line from Moscow. to 
Novgorod is parallel to the Nicholas—St. Petersburg-Moscow— 
Railway line, and also from Novgorod to Revel, in parallel with 
the Baltic line. On this survey some £20,000 has been spent 
subscribed by the great landowners along the Nicholas Railway 
and it is their influence that diverted the original plan. 

The Revel-Novgorod-Moscow line is only a few miles from the 
existing main lines, while Revel- Youryev-Pskov-Rzev-Moscow line 
comes in with the future Siberian traffic, ¢.g., Pskov-Moscow 
Samara, and Pskov-Bologoe-Viatka, and gives room for many 
branch lines, especially between Pskov and Rzev. 

At present there is only 500 odd versts of new line to be con 
structed— Youryev-Pskov-Rzev—and the existing single lines 
Revel to Youryev, and Rzev to Moscow, doubled. But in the 
near future another new line is in store to reach a new port west 
of Revel, and requires some 200 versts of rail. This will be a 
special passe: ger route, and its railway to the new port will start 
from Youryev towards west. 

In the name of fairness and progress I ask the enter- 
prising engineer and contractor and capitalist abroad to give 
a forethought before turning the first sod. We need railways 
extensively, not for influence, but for the public good. The 
capitalist will be wise to defer the advancement until the air in 
Russia becomes clearer. 


October 23rd. “ KINNIKA, 





UNEXPLAINED RAILWAY ACCIDENTS, 


Sir,—Your ec »rrespondent ‘‘C. R. O0.,” page 403, appears to have 
added the Grantham case to the “unexplained list,” but if he 
will wait a little longer, until a few more facts have been brought 
to light, he will find the matter quite clear. 

There is no evidence whatever to prove that “the driver lost his 
way.” The driver was an experienced man, he had ‘‘a vacuum” in 
the brake when he left Peterborough, and his brake was then in 
good order. 

When running down the gradient of 1 in 200 towards Grantham, 
the speed of the train was reduced from about 70 miles an hour to 
40, and this shows that there could not have been anything wrong 
with the driver or the brake at that time. 

The question in doubt is as to what happened after this first 
application of the brake. The driver would open his large ejector 
to obtain another vacuum, and this would release the brake. 

Just at this moment the guard, seeing his train running fast, 
opened the valve in his van, but says he found the vacuum 
‘* exhausted.” 

The guard naturally held his vacuum valve open in the hope of 
applying the vacuum brake, but so long as he did so the driver 
could not create another store of power wherewith to stop. 

It is hardly necessary to point out that the driver could not 
obtain a second vacuum so long as the guard held the valve open 
in his van. I feel quite satisfied that the driver knew perfectly 
well where he was, but that he had used the one vacuum in his 
brake, and could not create another in time to stop. If the 
signalman had had his points in the proper position there would 
have been no accident, and it is satisfactory to see that the regu- 
lations are now most strictly carried out ; as soon as a Notting- 
ham train has passed over the Grantham Junction the points are 
at once placed in their normal position of open for the main line. 

““C. R. O.” appears to forget that I have frequently pointed 
out that ‘‘lateral oscillation ” will cause the flange of a wheel to 
be forced up on to the top of a rail, even on a straight line of rails, 
and irrespective of the weight resting on wheels. 

At Llanelly, two years ago, it was proved at the inquest that 
‘lateral oscillation caused the leading wheels of a tank engine to 
mount the rails,” and I recently viewed the wreck of a train on 
the Caledonian Railway, in which the lateral oscillation had forced 
the flange of a wheel ever the inside rail of a curve. 

We hear very much about the super-elevation of curves ; I have 
studied the subject for fully forty years, but it seems very doubtful 
if it is of any practical value. On reverse curves, unless an 
ample length of ‘‘straight” be allowed, the super-elevation does 
more harm than good. 


Leicester, October 22nd. CLEMENT E, STRETTON. 





GRANTHAM ACCIDENT. 


Sir,—At page 403 of your last issue ‘‘ B,” makes refer. nce to the 
action of the brakes in causing derailments. It is quite conceiv- 
able that fireman Talbot would make strenuous endeavours to 
retard the speed of the train by applying the hand brake on the 
tender, probably to the extent of skidding the wheels. My own 
impression is that a skidding leading wheel would be more prone to 
grip and slide up an inclined plane than when revolvicg, otherwise 
there could be no harm done. Curiously enough I hold the same 
opinion as ‘“‘C. R. OQ.” that the tender derailing was the cause of 
the disaster at this deplorable accident. JOHN RIEKIE. 

Argaith, Dumbreck, October 21st. 








AN outlay of £20,000 is to be made by the London and 
South-Western Railway Company on a new engine department at 
Plymouth. The contract for the buildings has been given, 
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the requirements were not then great enough to encourage 

RAILWAY MOTOR CAR TRAFFIC." continuation. y ‘ 

By Mr. T. Hurry Ricues, Vice-president, and Mr. SIDNEY It may not be out of place to mention here that in 1873 or 1874 
B. HasLaM, Associate Member, of Cardiff. a Mr. Rowan designed and _ built self-contained steam cars for 

se 4 ‘ which he could find no sale in this country. His cars were, how- 

IN this paper the authors propose to deal as far as possible with | ever, taken up to a certain extent abroad, notably, in Austria and 
the question of railway motor cars, and it must be understood that | Switzerland. In 1902, however, the competition of street cars in 
they are seeking to give facts as to the best means of dealing with | the suburban districts, especially around London, became more 
local and branch line passenger traffic, as being a commercial question | acute, and caused the railway companies to give serious thought to 
as well as an engineering one. The best method of conveying the matter, and railway motors were introduced by the London 
and South-Western Railway Company as an experiment. This 

F : = : proved so far successtul that the Great Western Railway Com- 

Boiler Jor Taff Vale Railway Car. pany and the Taff Vale Railway Company followed by building 

Heating Surface :— ears for trial upon their railways to fulfil the reyuirements of a 

e ee y more frequent service upon sections in certain districts where 
oe pnd square feet /". trattic was light. It was obviously impossible to run such a 


» | 


space occupied by the boiler, and, therefore, fulfilling that 

essential requirement of raising steam rapidly. The engine vr 
the outside cylinder type, carried eneite the boiler, while ae 
feature of the car was the ease with which the body cue 
detached from the engine. The next railways to deal wie be 
subject were the North-Eastern, Great North of Scotland "G the 
Central, and the Great Northern, and it is proposed to deal wet 
these and other types later. ee 

Before coming to the actual experience of the authors and 

reasons which caused the adoption of steam cars on the alt vee 
Railway, the authors wish to point out that this is not done be 
any idea of comparison with other systems, but given peas ates 
tirst-hand information. The Taff Vale hailway Company hal bi 
certain branch, which, owing to the ‘paucity of passen Beg : 
general rule, was not as profitable to work as was je: 2 " 
was to this branch that attention was first drawn for any preg 





466°8 , ji TABLE 1.—Comparative Costs. 


Details. | Small engine aud train 





. Sing e car— 


Capital cost 
2508 


Interest at 4 per cent. 
Maintenance, wages, &c. 
Total .. 
Giving at 1000 miles per aunum 
aco t per mile of .... 





v3 Sta\, dim. diam. copper stays . 2 cars— 
t FHF ar cnveads per inch Cost per mile 
he Ns Og? Ou 05009 +E SS 
IL. 3 cars— 

Cost per mile 

ae 
frequent service with ordinary trains, as being too expensive, the 
running expenses and the capital outlay involved being too great 
in proportion to the passengers carried. It was then seen that the 
solution of the difficulty lay in self-contained cars, and the question 
of what motive power to use then arose ; steam or electricity, and 
if electricity, which of the many methods of application would be 
employed. Many people doubtless think that electricity is the 
Fig. 1 only panacea for everything, but the problem is, of course, purely 
one of commercial results. The authors hope later on to prove, by 
passengers clearly is that one which yields the best results in the giving comparative figures, that for lines where the service is 
balance sheet, and at the same time gives satisfaction in other necessarily light and intermittent, and where the distances to be 
ways. The opinion held by most locomotive engineers, and by a run are several miles, the power-house would need to be large in 
large number of electrical engineers, on the broad and general | proportion to the average work done ; and where heavy gradients 
question of railway electrification, is that for suburban close traffic | have to be worked, the peak load would be large in proportion to 
only is it justifiable. Itis suggested and maintained that theelectri- | the average and minimum, and rapidly fluctuating therefrom. 





TABLE I[.—Compai ison of Detacls of Various Steam Cars. 


No. of Size of Weight on bogies Total Diameter 


Railway. AST oa eh eg pe, BR eS 
° - — over all. — 
First. Third Diameter.| Stroke. | Motor. |/Trailing- bogie. 


| Cost of original system. oes es 


Own power supply. 


| 

Secondary battery. 

7 ——_ Third-rail system from 

| From supply com: supply company. Steam cars, 
|pany at ld. per unit. 


£ 


& 4 £ 
1/3 engine per day 733 Carcomplete .. 4000/ Car .. .. 400 | Car... «1 .. .. 1850 'C 
Carriages .. .. 1775 | Generating station 1150 | Transformers 100 | Preparing 6 miles 


ofraile .. .. 7138 
1100 


5486 


330 


680 


| 
| 


20-02d. ‘ 22-11d. 


1. 6d. R 16-3d. 


1). 4d, §-2d, | 14- 1d. 


and cheaper method of working. To be sure of getting the best 
results, careful comparisons were taken of the cost, both capital 
and running, of steam and electricity, the latter of which was sub- 
divided as follows :—First, self-contained cars—that is, worked 
with secondary batteries. Secondly, third-rail system. Thirdly 
overhead system ; (1) with bonded rail return ; (2) with new return 
rail. Fourthly, with lead and return rails. 

With a view to gaining experience in the methods obtaining 
abroad, one of the authors visited Belgium, France, and Germany, 
and also collected information from all parts of the world where 
electricity was being used for railway traction, and the matter was 
thoroughly gone into. Various makers were asked to tender for 
the different classes of equipments, and the cost was carefully 
summarised. It was at once seen that the expenses of sections 3 
3 and 4 were much too costly, the manufacturers and contractors, 


Tractivel 


passengers. Length cylinders. in tons. Grate | heating of Water force Pa eer 
- area. | sur- | wheels, motor | capacity. in Boiler details. 


lbs. 


in. 8. tuns. | sq. ft. . ft. ft. in. gallons. 
16 26-4 16-25 ll 359-9 4 0 450 6912 Vertical, 4ft. tin. diameter with cone top—16 Ib. pressure; 


G. W. Railway .. 
> 


458 tubes, 1din. diameter 


10-85 8. 338-5 2 10 AO 4269-17! Two barrels, with 152 l}in. diameter tubes and smoke-hox 


T. V. Railway (old type) 
TP AGED: ob SS ae! ew: 8 os) pe ; 5 70 3i 10-0 | 464- 3. 6 (driving) hy 
2 10 (trailing) 


each ; 160 lb. pressure 


1) 5292 | Two barrels, with 232 1gin. diameter tubes and smoke-hox 


each ; 180 lb. pressure 


G. N. Railway of Scotland .. .. .. .. aT) j 0. 5 3 7 0 4465 | Vertical multitubular type; 150 Ib. pressure 
ee oe j j 20-75 3- 110-345 3 9 i) 7680 | Vertical boiler ; 150 Ib. pressure 


G. C. Railway .. 


61 5 2 = 
5 27-4 4-38 | 317+: 3 9 455 4210 Loco, type ; 175 Ib. pressure 


eg Oo ee ae 57 oh 5 
; ’ 381-2 3 7 400 4480 Loco, type, Belpaire fire-box ; 160 lb. pressure 


Reed Raliway ... .. se so as 56 64114 
(over buffers) 
i | 367 +66 
72 0 1) 
(car frame) 
G. N. Railway of Ireland .. .. .. ..| 2 3¢ 61 6 lz 


Canadian Pacific Railway 


| (about) 
| 653-1 


ow 


Missouri Pacific Railway .. .. .. . 78 0 ll 
Port Talbot Bil ee, “Seta @- tekstas t 77 4 (buffers) 12 
«+. N. Railway .. ae ee a 65 8} (buffers) 10 
. and S. W. Railway (last typecar) ... nO 10 
Glasgow and 8. W. Railway is OR tex 57 0 9 
L. B. and 8. C. Railway 2 eee 7 3) (nuiffers) 
L. and Y. Railway... — “are Made their 
New cars = he) 12 6 


0 
6 
8 


si i4 ren | 360 : 
first two  cars,to the Taff Vale Rail way Clompany ‘s specification 
; 5 . 1 500 : ve 


Ss 


N. Staffs. Railway .. .. .. .. : 16 505 (buffers) St 14 


The necessarily large units which would have to be provided in the 
result in a loss to the railway company, as the load factor at the | generating station to meet this maximum motor power and high 
power station will be a very poor one, owing to the intermittent | peak load would be large, and consequently the capital outlay 
traffic. On the other hand, suburban traffic, especially if in | would be out of proportion to the work done. 
thickly populated areas, calls for a more frequent service and a The first railway to move in the direction of self-contained car 
greater acceleration of speed than is attainable with ordinary | traffic was the London and South-Western Railway Company, 
passenger trains, It is not only desirable but is quickly becoming | which placed a steam car on their line between Fratton and 

Southsea in 1903. This car, which was equipped with small 
cylinders and a vertical boiler, was fairly successful, and 
encouraged the idea that progress in this direction promised a 
solution of the problem. The next railway company to move was 
the Great Wastern Railway Company, who adopted the four-wheel 
coupled type, the boiler being vertical and the engine being 
placed under the fcar. This}]car, which had to contend with 


fication of branch and main line traffic will, as a general rule, 














Fig 3 


_ heavier gradients than the car of the London and South-Western 
Railway Company, was necessarily more powerful. 

About the same time, or immediately afterwards, the Taff Vale 
Railway Company, who had for some time been considering the 
various possible methods of treating this problem, put their first car 

| on the rails, Fig. 5. This car, which was different in several 
: | important features from those previously mentioned, was deemed 

Sint | so far satisfactory that a further six a Owing to the 
. otis thet. 2 . : - a P heavy gradients to be overcome, namely, 1 in 40, it was necessary 
a necessity that, if the suburban railway system is to hold its own that ones suevidion Shaakd bee taal fo dealt with thei honey 





with municipal tramway competition, a frequent service with high gradients than had previously been made in cars. The engineand | 


acceleration must be established in suburban districts. It was to : - h bine bey. will 
meet this competition that one or two attempts were made to | boiler of this car were poy TT t gain ig : wr the 
produce self-contained cars on various lines in the early part of | the leading wheels of the pty ao stk bogie, jt the d ae 
the last century. While these cars were more or less a success, | @2gine and the leading end of the car, were made the driving- 

: wea wheels. The boiler was of a design shown on drawings, Figs. 1 


The Institution of Mechanical Enginee!s, | 


| and 8, giving a large heating surface, in comparison with the small , 


G. 8. and W. Railway of Ireland be ae j i 50 0 8} 12 2- +3 2 430 2360 Loco, type, 300 lin. outside diameter tubes ; 180 1b. pressure 
ee. igs “y 5 5 in 600 3 ) ri 


“) 2500 Return tubes boiler ; 160 1b. pressure 


50 6720 Vertic al multitubular; 420 Ijin. outside diameter tubes: 


175 lb. pressure 
6966 Water-tube ; 250 Ib. pressure 
8700 Loco. type; 170 Ib. pressure 
5120 | Loco. type; 175 Ib. pressure 
3889 Loco. type ; fire-box fitted with water-tubes 
Loco, type; 142 tubes lgin. outside diameter 
8230 | Loco, type; 242 tubes 1jin. outside diameter 


7530 Loco. type; 4ft. 3in. diameter barrel, 100 Lfin. outside 
diameter tubes ; 180 Ib. pressure 
3305 Loco, type ; 180 Ib. pressure 


in fact, preferring not to quote for these, on account of this great 
initial expense. The cost of a car with dynamo, driven by « 
petrol engine with accumulators for working in parallel with the 
generator when necessary to overcome stiff gradients, was alsv 


Boiler for Steam Car, Great Central Railway, 
Working Pressure, 150 Ibs. per 8q. inch. 
Heating Surface : 


Tobe: . . 558-00 aq. ft. 
Fire-box. . . 52°36 Pm 









































_ 























, q Grate area. 13 aq. ft. 
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considered. The outlay for this was however enormous, as the 
equipment, besides the above, also comprised a milking bocster 
and two 75 horse-power motors, and caused the scheme to be 
abandoned. 
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STEAM 


(For description see page 432) 


Steam Car, Taff Vale Railway, 1904. 


10 seat 12 First- and 40 Third-Class Passengers. 
Water, 550 galls. Working Pressure, 160 lbs. per aq. inch. 


Heating Surface, 338°5 aq. ft. Grate area, 8 aq. ft. 
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00 Steam Car, Taff Vale Railway, 1905. 
To seat 16 First- and 57 Third-Class Passengers. 
Grate area, 10 sq. ft. Water, 550 galls. Working Pressure, 180 lbs. ¢2r aq. inch 


Heating Surface, 464°84 sq. ft. 
(For Details of Boiler see Plates 1 and 2.) 
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The Engineer” 


Figs. 5 and 6 


3 : Steam Car No. 3, Great Central Railway. 


To seat 16 First- and 34 Third-Class Passengers. 
Boiler Details see Fig. 10. 


Cylinders, 12”x 16". Water, 550 galls. 
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The Engineer 


Fig. 7 


Front End and Boiler of Taff Vale Ratiway Car. 
Cylinders rotin. by rgin. 


: ; $O4 Tubes. 
Wheels 3ft. 6in. and 2ft. roin. diam. 


1R1n.0utside diam. 








Heating Surface: Tubes, 337-0 sq. ft 
Water, 


See also 
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Great North of Scotland Railway. 
Basler ( Cochvan) for Steam Car. 


Cross 





Diam. 6ft. oin. 


Section. 





Height oft. 3in. 


Heating Surface, 500 square feet. 
Grate Area, 9 square feet. 


Working Pressure, .5olhs. 
294- 


Tules, 


per 57. 
Thin. dims 


Fig. 9 














Steam Car, South Eastern and Chatham Railway. 
To seat 24 Smokers and 32 Non-Smokers. 


Fire-box, 44°5.—Total, 3815 9q. ft 
Working Pressure, 160 lbs. per sq. inch. 


400 = 


Coal, 


15 cwt. 


167 Tubes. 


14” outside diameter 





Grate area, 8-8 sq. ft, 











Plate 2 
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—Steam Car, Canadian Pacific Railway. 


50 Feet 
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>, = | To seat 52 Passengers. Water, 740 galls. Heating Surface, about 600 sq. ft. Working Pressure, 160 Ibs. per sq. inch. 
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Heating Surface, 653-1 8q ft 











Figs. 11 and 12 


Steam Car, Great Northern Railway (Ire o— 
To seat 20 First-Class and 39 Third-Class Passen 


Grate area, 11°5 aq. feet 


Tank Capacity, 550 galls 
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Working Preasute, 175 ibs. per sq. incl 
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Heating Surface: Tubes, 591 


To seat 66 Passengers; 8 in Luggage when required 
ft.; Fire-box, 69 sq. ft—Total, 660 _ ft. 
apacity of Coal-Bunk, 40 cu. ft. 


Steam Car, Port Talbot Railway. 


rate area, 13° 
Wor 
7 Of OM 


1 sq. ft. on ty of Water Tanks, 600 galls 
ing Preseure, 170 — per sq. inc 
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Figs. 13 and 14 
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The idea of a car run by current from secondary batteries was, 
however, given more consideration, and one of the authors visited 
Belgium and Swansea, and examined the cars used there, which at 
that time were run by storage batteries. The gross weight, with- 
out passengers, of each car was 45 tons and 19 tons 7 cwt. respec- 
tively, and the seating accommodation was in Belgium 50-60, and 
at Swansea 42 inside, 57 outside. 
was 140 ampére-hours, and the normal discharge r te 20 ampéres 
at Swansea, and 250 ampére-hours with discharge rate of 125 
amperes in Belgium. 

The general conclusion arrived at on the subject of battery cars 


was not favourable, as their first cost, namely, £4000-£5000, was | 


high, and their maintenance was also excessive, while their weight 
and periods of inactivity when charging—a time equal to their 
period of activity—were all features which did not compare favour- 
ably with steam cars. 

The results of the costs of the other sections are given in 
Table I. and the running cost of an ordinary train is also given as 
a comparison, as well as the actual cost of the self-contained 
steam car. 

These figures were based on the original design of the Taff Vale 
Railway Company’s car to hold 52 passengers, their latest 
design holding 70. The conclusion drawn from these figures 
was, that unless the service is very frequent—that is, a train 
every few minutes, and the maximum distance from the power- 
house short—the steam service is better and more economical than 
the electrical. The question of taking current from a supply com- 
pany in preference to installing generating plant was also 
thoroughly considered, and there is no doubt that when the 
amount of current or load factor fluctuates much, or where the 
power is originally small, the supply company can work at a con- 
siderably cheaper price per unit. Again, if the distance is great, 
that is, if the start and finish of that part of the line which is to be 
electritied are some way apart, a considerable point in favour of 
the power supply is raised, as the current could be supplied at two 
or three points along the line, thereby dcing away with and 
saving a considerable voltage drop and the resultant losses and 
the increased outlay. In the question of steam and electricity the 
subject of control has also to be considered. 

It is worthy of remark that even those railways which have gone 
in for the electric system have mechanical braking on their cars in 
preference to electrical, and it is generally held that the steam 
cars are, as a whole, more amenable to requirements and more 
easy to control. The usual system of braking on electrical railway 
cars is one or another of the ordinary air or vacuum brakes—the 
pump being driven by a small electric motor. 

It was while these results were being arrived at that the 
London and South-Western Railway Company placed their steam 
car on the rails. The Taff Vale Railway Company having satisfied 
themselves that the steam car was undoubtedly the most 
economical for their purpose, then designed and placed one on the 
rails, suitable for carrying the above-mentioned fifty-two pas- 
sengers at a maximum speed of 25 miles per hour, and having a 
capacity of acceleration of 30 miles per hour in 32sec. This 
speed of 25 miles per hour, however, was found to be insufficient, 
and the greater speed, which had to be and was attained, caused 
at first some considerable trouble in axle-heating. Since then the 
journals of the driving wheels have been increased in length to 
10}in. instead of 7in., and with other small alterations the car 
now attains a speed of 35 miles per hour with ease. The compari- 
son of the weights, sizes, and general details of the best-known 
cars may be of interest, and are therefore given in Table II. 

The following points which cannot be tabulated are worthy of 
notice ;:— 

Great Western Railway car.—The trailing pair of wheels of the 
motor bogie are the driving wheels and are coupled to the leading 
pair. The cylinders, which are fixed inside the frame, have 
balanced slide valves, while the motion is of the Walschaerts type. 
The cars are lighted by means of 20-candle power incandescent 
gas lamps, the gas being stored in cylinders attached to the under- 
frame. Hand and vacuum brakes are fitted to each bogie, and 
can be operated from either end ofthe vehicle, while electrical 
communication is provided between;.=¢€ motor and driver’s com- 
partments. The water tank, which holds about 450 gallons, that 
is, sufficient to take the car 30 miles including stops, is attached to 
the underframe. The main frame of the coach body runs the 
whole length of the car and includes the engine and boiler. 

Tag Vale Railway car (Figs. 5 and 6).—As previously mentioned, 
the leading pair of wheels are the driving wheels, the cylinder 
being fixed between the leading and trailing pairs outside the 
frame. The valves are operated by an ordinary link motion with 
rocking shaft. The compartments are heated by steam from the 
engine with warmers of acetate of soda, and the lighting is done 
by Pintsch’s system of oil gas. Steam and hand brakes are pro- 
vided on the motor bogie, while there is a hand brake in the car 
bogie, the latest type being also fitted with vacuum brakes. The 
conductor can communicate with the motor man by means of an 
electric bell, and also shut off steam and sound the whistle. The 
motor is capable of travelling at 35 miles per hour on the level, and 
can ascend a gradient of 1 in 40 at a speed of 20 miles per hour. 
This car can be driven from either end, and all operations except 
starting can be performed from the guard’s compartment. A 
distinct feature of the car is the ease with which the engine can be 
taken from the coach body, twenty minutes being ample time for 
this work, while it can be put under in the same time. 

Great North of Scotland Railway car (Page 432 and Figs. 2 and 3). 
—lIn this car again the leading pair of wheels of the motor bogie are 
the driving wheels, the cylinders being fixed outside the frame 
between them and the trailing pair. The slide valves are placed 
above the cylinders and are actuated by means of the Walschaerts 
gear. The cars are lit by Stones’ system of electric lighting, 
the current being generated by a dynamo suspended from 
the carriage underframe and driven from one of the axles; 
the water tank is also suspended from the underframe and 
holds 660 gallons. Provision is made for driving the car 
from either end, and for this purpose the vestibule is fitted 
with a steam regulator, whistle handles, and Westinghouse and 
hand brakes. There is also titted Chadburn’s telegraph apparatus, 
which indicates the various notches backwards and forwards at 
which the driver wishes the gear to work. 

Great Central Railway car (Figs. 4 and 7).—Both vacuum auto- 
matic and hand brakes are used, and, together with the steam 
regulator and whistles, can be governed by the driver from either 
end, while there is electrical communication between driver and 
conductor. The passenger compartments are heated by steam 
from the engine, and the car is lit throughout by electricity, the 
dynamo and accumulator being suspended from the underframes, 
the former being driven by a belt from one of the axles, The 
water storage is also under the frame. 


(To be continued, ) 








AUSTRALIAN NOTES. 


IN spite of all the attempts at conciliation which have been made, 
the mines in the South Maitland coal district have been closed 
down. Outside Newcastle these coalfields are the most important 
in the State. The seams outcrop on the surface, and the working 
of the coal is obtained by tunnelling, the cost of winning the coal 
averaging about ls. per ton cheaper than at Newcastle, where 
shafts are used. The Maitland coal runs in seams from 26ft. to 
34ft. in thickness without faults, for which the miners are paid a 
hewing rate of 3s. 6d. per ton. An advance of 8d. per ton on the 
hewing rate is now demanded by the men, and the abolition of the 
‘*dog watch.” This ‘‘dog watch,” which is very poe snag 4 
to the men, consists of three relays in the twenty-four hours. To 
obviate this would require some vigorous development work to 


The capacity of the batteries | 


open up new winning places, and new additional power would be 
required in some places. 
ueensland railways for the past year have shown a decided im- 
| provement ia the working. An increased traffic is shown in all 
classes, with the exception of agricultural produce ; the decrease 
| of £23,576 is due to the falling off in wheat traffic. 

Forty-five miles of new lines have been opened during the year. 
| As regards the effect of the good and bad seasons on the railways, 
| the following particulars are given, showing the farm produce, Xc., 
| imported from other States during the past four years at the 
| three principal Queensland ports :— 


Brisbane. 
Hay and Chaff. Maize Bran and Pollard. Wheat. 
Tons. Bushels. Bushels. Bushels. 
20,524 766,409 440,015 616,388 
2.333 964 165 1,845 
1,615 452 6,185 8,558 
6,009 33,423 110,915 270,858 
Rockhampton. 
130,334 101,300 
9,714 12,495 
j 5,585 
$1,520 


Flour. 

Tons 

15.946 
8,383 


5,480 
450 
306 
749 


1902—3 
1903—4 
1904—5 61 
1905—6 13,916 21,385 


Townsville. 
115,660 
5,750 
11,645 
121580 


19,158 
8,882 
210 
21,947 


1902—3 
1903—4 
1904—5 
1905—6 


5,967 
3,504 
3,403 
8,750 


170,732 
211 
836 


31,066 4,668 


Previous Year. 


Results of the Working Compared with 
Year ended 
June, 1906. 
£21,741,226 
£6,930 
3,187} 
£1,546,083 


Year ended 
June, 1905. 
£21,610,980 
£6,988 
3,0925 
£1 413,439 
£814,744 
£598,695 


Cost of construction and equipment. . 
Cost per mileopen .. .. .. .. «. 
Totel milesopon .. .. .. . 

Gross earnings .. 

Working expenses 

aa ee ee ee ee 
Profit to capital invested, per cemt. .. .. 
Working expenses to earnings, per cent. 
Earnings pertrainmle.. .. .. 
Working expenses per train mile 
Net earnings per train mile .. 
Passengers carried, number. . 
Goods tonnnge, tons oe 


Train mileage .. .. 5,281,611 








AccORDING to the Industrial World, the first vessel to 
navigate the great lakes was the Griffon, built by La Salle and his 
party in 1679, near the site of the present city of Buffalo, on Lake 
Erie. The Griffon was about 50 tons burden, and carried La Salle 
with thirty-four men and five guns safely from the point where she 
was built to Mackinac, and thence to Green Bay. She started to 
return with a cargo of furs in the following year, but was lost. 
probably on Lake Huron. 


COMBINED BUCKET AND PUMP RECLAMATION DREDGER. —'There 
was launched from the works of Williara Simons and Co., Renfrew, 
on the 22nd inst., a twin-screw stern-well combined bucket and 
pump reclamation hopper dredger named the Karnafuli No. 1, 
constructed to the order of the Chittagong Port Trust, for the 
improvement of the harbour works at that port. Launched 
complete and ready for work, the Karnafuli is equipped with all 
the latest and most approved requirements for the special nature 
of the work to be done at Chittagong. The bucket ladder, of 
lattice girder construction, is designed to dredge to a depth of 35ft. 
below water level. The nominal bucket dredging capacity of the 
vessel is 800 tons per hour, while suction and discharge pumps are 
capable of raising and discharging 1000 tons of material per hour. 
These pumps, each driven by independent engines, are arranged 
to discharge their dredgings either direct ashore for land reclama- 
tion or, in conjunction with the builders’ patented overside 
discharge, to deposit the contents of the hopper on shore, 
through the medium of a long length of delivery pipe. The 
vessel is propelled by two sets of compound surface-condensing 
engines of sufficient power to give the dredger a speed of 9 knots 
per hour when loaded. Steam is supplied from two large multi- 
tubular steel boilers constructed for a working pressure of 120 lb. 
per square inch. Either set of propelling engines is available for 
driving the bucket dredging gear ; and change vear is provided so 
that a constant piston speed can be maintained, and the full power 
of the engines exerted whether the dredger is working in hard or 
soft material. The suction pipes, one on each side, are arranged 
for dredging while the vessel is being slowly propelled ahead. The 
dredger is provided with three independent sets of steam hoist 
gear for controlling the bucket ladder and suction pipes. Power- 
ful manceuvring winches are fitted forward and aft for regulating 
the operations of the dredger. A complete set of auxiliary pumps 
are fitted in the engine-room, and a donkey boiler is provided for 
supplying steam to the auxiliary machinery when the main boilers 
are not working. The dredger is electrically lighted throughout, 
and has been constructed under the direction of Mr. Jas. R. Bell, 
M. Inst. C.E., London, consulting engineer to the owners, assisted 
by Mr. John Bottomley, Altrincham. 

WEST OF SCOTLAND IRON AND STEEL INsTITUTE.—The open- 
ing meeting of the fifteenth session of this body was held 
on the 19th inst., in the Philosophical Society’s Hall, 
Glasgow. Mr. T. Rogerson, of Clyde Ironworks, 
delivered his opening address as president, the subject being 
‘* Engineering Progress in the Manufacture of Iron and Steel.” 
His first impressions of blast furnaces had been that nobody knew 
anything about them except those who had to labour around them, 
commencing by filling, charging, slagging, and keeping ; and that 
it was simply impossible for the men’ who drove the locomotives 
and blast engines ever to become proficientfurnacemen. Not only 
was this the opinion of the engineer apprentices, but also the men 
in charge themselves, and what little was then known were the 
secrets of rule-of-thumb, which were guarded very religiously, and 
hemmed round in such a manner as to make it almost impossible 
for any student in metallurgy to penetrate, and ultimately the 
student gave it up in despair, because the manager would not teach 
him anything. The chief reason for this was that the manager had 
nothing to tell, although he would never admit it; but when 
engineering did get hold, all the great secrets of rule-of-thumb 
were exposed, and institutions such as this were started in order 
that the managers, engineers, and apprentices might meet 
together and discuss the different working problems, with 
the result that the blast furnace plants of to-day were huge 
engineering and chemical laboratories, giving results that before 
were never thought of. Some hearing him could appreciate the 
difficulties which men had to contend with in the olden time when 
bringing something new before the owners, and he ventured to 
state that a — many first-class ideas were formulated by their 
forefathers, but were lost for want of perseverance, while other 
strong, persevering men carried their point. Of such was James 
Beaumont Neilson, who, in 1828, invented the hot blast, which was 
first adopted at Clyde Jronworks. It was an uphill climb Mr. 
Neilson had, seeing that he had all the — to contend with, 
and no plant of any description to help him. In his—the pre- 
sident’s—opinion, the heating of the blast was the most important 
invention that had taken place in iron smelting, and was the sole 
invention of Mr. Neilson, to whose memory great honeur was due. 
Mr. Rogerson then traced the important steps in the progress of 
the industry, and members were urged to come forward with papers 
on subjects affecting it. Mr. H. M. Brown, of Messrs. Parsons 
and Co., read a paper, which was illustrated with lantern views, 
on “ Turbo-blowing and Exhausting Engines.” 














—— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our om Correspondent.) 
Engineering Trade Wages. 
THE executive committee of the Operative Engineers and 

Allied Trades here have given six months’ notice to the Birming- 

ham and District Engineering Trades Employers’ Association fop 

an advance in wages of 2s. per week by raising the minimum from 
36s. to 38s. per week, and a corresponding rise in relation to piece. 
work. This week the notice has been the subject of a private 
conference between representatives of the men and the employers 
It was urged that the demand was justified by the greater cost of 
living and the general prosperity of the trade. The cost of living 
it was argued, had gone up 15 to 20 per cent., and it is twelve years 
since the minimum wages were last advanced. Many of the opera- 
tives in Birmingham and the district earn already considerably more 
than the 38s., so that for the present these would not bv affected, 
But the chief desire of the men’s organisation is to raise the 
minimum. The employers, however, stated firmly that in view of 
the present competition in trade, and the resulting narrowness of 
profits, they were unable to concede an advance, and they con- 
tended that the existing minimum was sufficient. The failure of 
the conference, from the workmen’s point of view, will now be the 
subject of further consideration ; but trade matters between the 
operatives and the masters in the Birmingham district are 
governed by conciliatory methods, so that happily there is no 

likelihood of a serious rupture arising such as might result in a 

strike. The allied men’s associations represent about 10,000 or 

12,000 workmen, including engineers, patternmakers, smiths, 

boiler-makers, strikers, ironfounders, &c. 


The Iron Market. 
On the iron market this week business is sound and the 
works are well employed. Common bars are better than for a 
long while, both in demand and price. Makers are getting 
£6 17s. 6d. to £7, und North Staffordshire bars are £7 is. per ton, 
Tube strip is also £6 17s. 6d. to £7, rivet iron £7 5s., and hoops 
£7 15s. perton. All these makers are much better off for inquiries 
than formerly, and there are more forward orders on the books, 
Merchant orders for export, as well as local orders, are more 

numerous and larger. 


Great Trade in Sheets. 

There is a great trade doing in iron sheets. Prices are 
very strong at £8 2s. 6d. for 20 gange, £8 5s to £8 7s. tid. for 24 
gauge, and £8 17s. 6d. 27 and 28 gauge. The large and increasing 
volume of trade doing in this branch is peculiarly satisfactory and 
gratifying. The Galvanised Iron Association is resisting the 
temptation to overrun the market in respect of quotations, and 
will not go beyond £12 15s. as their ‘‘ standard.” Some makers, 
however, sre getting a premium of 5s. and even 7s. 6d. or 10s. per 
ton above the ‘‘ standard,” particularly if early execution of orders 
can be promised. 


Steel and Pig Iron. 

Raw steel for the sheet makers keeps very dear, £5 lis, 
for bars for rolling down in the mills*being now freely obtained. 
Business for 1907 delivery is now going through on this basis. The 
pig iron market is steady, but any further advance is checked by 
the varying reports concerning American buying, 


A Proposed Motor Track. 

Negotiations, which promise to be successfully completed, 
are proceeding with a view to the acquisition of a site, close to 
Shirley, near Birmingham, for a motor track. The London Motor 
and Aéro Club has the matter in hand. If the Club decides onthe 
land at Shirley, there will be a track constructed 40ft. wide and a 
mile in circumference, which will admit of motor racing. The 
track will not be level, the idea being to introduce gradients. so as 
to make it approximate in this respect to the highways. When not 
required for racing purposes, the track would be utilised for the 
trials of newcars. The total cost of this scheme is estimated at 
from £6000 to £10,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, October 24th. 


Uncertainty in Pig Iron. 

THE strong demand for shipment on German and American 
account still forms the chief topic of discussion on our Iron ‘Change. 
The future is involved in such uncertainty that even veterans in 
the trade are puzzled how to act for the best. In the meantime, 
as if with one consent, consumers are sending in inquiries with 
such eagerness that makers are either naming prohibitive prices or 
declining to quote. Some sorts of Scotch iron are practically un- 
obtainable, and higher prices again rule. Lancashire foundry 
iron is unchanged, but makers are not anxious sellers, Stafford- 
shire is 1s. dearer, but although there is little quotable change in 
Derbyshire and Lincolnshire, quotations must be regarded as 
nominal. Middlesbrough brands are again higher, but there is 
not so much change in hematite. The demand for forge iron has 
been somewhat quiet at 6d. to 1s. more money. 


Finished Iron. 
There is a steady movement, though no great activitys 
Bar makers are asking full rates. 


Steel. 
List prices are still adhered to, but we hear of Is. to 2s. 
more being asked for plates. For comparatively smal] quantities 
billets are about 5s, dearer. 


Manufactured Copper. 


There is only a quiet business passing. 
sheets are the turn dearer on the week. 


Both tubes and 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 62s, 6d.; Lincoln- 
shire, 61s.; Staffordshire, 60s.; Middlesbrough, open_ brands, 
69s. 10d. Scotch: Gartsherrie, 69s. 6d.; Glengarnock, 67s. 3d. to 
67s. 6d.; Eglinton, 67s.; Dalmellington, 66s. 9d. to 67s., delivere'| 
Manchester. East Coast hematite, 70s. to 70s. 6d.; West Coast 
ditto, 70s. 6d. to 71s., both f.o.t. Scotch delivered Heysham: 
Gartsherrie, 67s. 6d.; Glengarnock, 65s, 3d. to 65s 6d.; Eglinton, 
65s.; Dalmellington, 64s. 9d. to 65s. Delivered Preston: Gart- 
sherrie, 68s. 6d.; Glengarnock, 66s. 3d. to 66s, 6d.; Eglinton, 60s.. 
Dalvellington, 65s. 9d. to 66s. Finished iron: Bars, 47 3.5 
hoops, £7 17s. 6d; sheets, £3 7s. 6d. to £8 12s. 6d. Steel: 
Bars, £7 10s.; hoops, £7 17s. 6d.; boiler plates—official— 
£8 12s, 6d.; plates for tank, girder, and bridge work, £7 7s. 6d. ; 
English billets, £5 10s. to £5 17s. 6d.; sheets, £8 12s, bd. 
Copper: Sheets, £115 to £117; tough ingot copper, £103 10s.; 
best selected, £104 10s. to £105 per ton; seamless copper 
tubes, 134d ; brazed ditto, 124d. to 13d ; seamless brass tubes, 
103d. to 114d.; brazed ditto, 11{d.; condenser, 11}d. to 11}d.; 
rolled brass, 10d. to 10}d.; brass wire, 10}d. to 10}d. per pound. 
Sheet lead remains steady at £22 15s. per ton. 


Manchester Association of Engineers. 
The fifty-first discussion session was opened by a largely 
attended conversazione at the Municipal Art Gallery, when 4 
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tion was held by the President and Mrs. W. Henry Hunter. 
roof +t business meeting of the session will be held on Saturday, 
beni when Mr. W. Henry Hunter will deliver his presidential 
the “‘. which will be followed by tho presentation of the 
ae medal for the past session to Messrs. Joseph H. Stubbs 
or H. Cook, for their joint paper on “‘ The Textile Industry.” 
Pt , 
The Lancashire Coal Trade. 
The Lancashire coalowners are following the lead of 
centres in advancing prices. Following the lead of the 


oie penter district, the West Lancashire and Staffordshire owners 
J . in Manchester on Tuesday, and declared an advance of 1s. per 
a on all descriptions of coal. Prior to this, the Manchester 


had been asking 6d. per ton more for slack on the 
Coal Exchange. There is a good demand for France and Germany 
for coke-making, chiefly met from Y orkshire, and stocks are not 
Full time is being worked, but notwithstanding this, stocks 


district owners 


arge. 
an coal do not accumulate to any great extent. In the mean- 
time, quotations remain of a nominal character. 
, 
BARROW-IN-FURNESS, October 25th. 
Hematites. 


Again a firmer tone is reported in the hematite iron trade, 
and some large transactions have been made, and heavy parcels 
have changed hands. There is, in fact, a strong inquiry for iron 
which makers cannot deal with, at any rate for early delivery, and 
in many cases they are sold so well forward that they cannot quote 
at all. Further than this, makers have heavier deliveries to make 
to local steel makers, and this reduces the amount of iron they have 
available for the open market. There are thirty-eight furnaces in 
blast, and the yield of metal is about 36,000 per week. All this is 
oing into consumption, and makers are still without stocks of 
moment. Warrant stocks have been slightly reduced this week, 
and now stand at 73,201 tons. Some good orders are held for 
gpecial classes of hematite required for certain purposes in which 
high qualities of metal are required, A good business is being 
done in ferro-manganese and in spiegeleisen, and some large 
parcels of both are being bought for America. Charcoal iron is in 
yery good demand, and it is hoped to find plenty of fuel to keep 
the furnaces in regular blast, as the demand is more than smelters 
can conveniently deal with. There is a steady and regular 
demand jor iron ore, and native sorts are much sought after, as, of 
course, they come in much cheaper than foreign ores, which cost 
well on to 20s. per ton delivered at West Coast ports. Native ores 
are at 16s, 6d. per ton net at mines. There is, however, a large 
importation of foreign ores drawn from Spain, Algiers, and other 
places where highly manganiferous raw material is obtained. 





Steel. 

A much better tone is rerorted in the steel trade 
generally, but the demand for railway material is in no sense 
active, and there are no large orders in the market, and there are 
many makers who are indifferently situated for new business. 
Prices are steady for heavy sections at £6 7s. 6d. per ton net 
f.o.b., and the mills are well employed at present, but it is difficult 
to say how long this will be maintained. The plate mills are very 
well employed, but orders are not coming to hand from outside 
shipbuilders. They are likely, however, to secure good local 
contracts. Prices are easier at £7 per ton for heavy plates. 
Merchant steel is quiet, and steel foundries are short of orders. 


Shipbuilding and Engineering. 

There is nothing new to report in these trades, but in the 
former there is a gradual increase in activity, and in the latter the 
orders in hand are not only numerous, but of considerable 
importance. Boilermakers and ironfounders are busy. 


Shipping and Coal. 

The exports of iron and steel] from West Coast ports are 
well maintained. The shipments for the year up to date aggregate 
at 665,736 tons, compared with 668,202 tons in the corresponding 
period of last year—a decrease of 2466 tons. There is a big 
shipping business being done in imported foreign ores. Coal and 
coke brisk, at firm prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In household fuel the activity noted last week has been checked 
to some slight extent by the exceptionally mild weather, but the 
market is strong enough to be responsive to the change to harder 
weather which must come soon. The principal business continues 
in the best grades of coal. Current quotations are as follows :— 
Best Silkstone, 12s, to 12s. 6d. per ton ; secondary qualities, 9s to 
9s. 3d. ; best Barnsley, 10s. to10s. 6d. ; other qualities, from 9s. to 
Ys. 3d. per ton at the pits. Steam coal is still in strong demand for 
the Humber ports, although the Baltic season is so far advanced, 
the weight sent from Hull for the week ending October 16th last 
being 41,059 tons, compared with 35,736 tons for the corresponding 
week of 1905; from Grimsby, for the week ending October 19th, 
39,542 tons, compared with 27,988 tons for the similar period of 
1905. The railway companies are receiving full stipulated 
deliveries under contract at 8s. 6d. per ton, which is about 6d. per 
ton less than what has to be paid in the cpen market. 


Coke, &c. 


A good trade is still being done, the works being fully em- 
ployed. North Lincolnshire is receiving very heavy tonnages, 
and large deliveries are also being made to Derbyshire, Leicester- 
shire, and other iron-smelting districts. Good ordinary smelting 
coke remains at 11s, to 11s, 3d. per ton, washed samples making 
up to 12s. 6d. per ton. There is a steady business in small coal at 
good prices, ordinary slack and smudge for steam generating 
purposes, a considerable weight of which goes to the textile dis- 
tricts, making from 3s. 6d. to 3s. 9d. per ton. 


The Iron Market. 

No change is reported in the prices of hematites this 
week, The market is very steady, and likely to continue so. 
West Coast hematites are fetching former figures, 79s. to 80s. 
per ton, subject to 24 per cent. at Sheffield and Rotherham; 
East Coast, 76s, per ton net. Lincolnshire and Derbyshire irons 
are very strong at the advanced quotations noted last week. 
With regard to Derbyshire irons, the reply to inquiries is that 
there are none to offer, stocks being practically disposed of. 
Lincolnshire No. 3 foundry makes 57s. 6d. per ton; No. 4 
foundry, 55s. 6d. per ton; No. 4 forge, 54s. 6d. per ton; No. 5 
forge, mottled, white, and basic, 58s. per ton. Derbyshire No. 3 
foundry remains at 58s per ton, and forge at 53s. per ton. Bars, 
£7 10s. to £7 15s, per ton ; sheets, for which there is an excep- 
tionally brisk demand, £9 to £9 10s. per ton. 


Steel. 


' Rarely has the steel trade, in all its leading departments, 
een so busy as it is to-day. In every direction the manufacturers 
report themselves satisfactorily employed, both on h»me and 
foreign account. The gratifying business done with the United 
States in the finest qualities of tool and high-speed steels is fully 
maintained, and satisfactory as were the figures set forth in the 
returns of the Sheffie'd Consulate for the third quarter of the year, 
they are pretty certain to be surpassed by the return for the closing 
quarter. The demand for motor car manufacture has much 
increased of late, and special attention is being paid to this depart- 
ment by seve al of our principal steel establishments. One firm is 
making considerable extensions expressly with a view to this 


mises has been the building of new offices. In several instances 
these have been completed, or are in course of completion, and are 
on a most complete and commodious scale. Both in new works 
and offices is reflected the progress being made in the steel-making 
industry. 


Military, Marine, and Railway Material. 
In respect of work in progress and orders being received, 
railway materia] should rank first. 


way specialties of almost every description. The principal call 
continues to be for distant markets, chiefly the East Indies and 
South America, for which large quantities of tires, axles, springs, 
ordered. Wagon builders are well employed, though they could 
do with more work. 


present condition of affairs in the shipbuilding yards. 


inquiries are certain to be made scon in respect of armour plates 
required under the new Admiralty programme. 


The Moulding Trade. 

The advance from 40s, to 42s. per week has been conceded 
by the employers, except in the case of two firms, where the men 
have come out. Even in these two instances the men were offered 
the 2s. advance, subject, in one case, to their being willing to fall 


management in the foundry.” 
advance was conditional on the firm reserving to themselves the 
right, ‘‘ if it is considered desirable in the interests of trade, to 


firm further reserved the right ‘‘ to employ moulders who may not 
belong to the Friendly Society of lronfounders ” 


ditionally, but intimated their readiness to discuss the points 
enumerated by the masters respecting piece-work, shop manage- 
ment, &c, 


The new wages are 42s,-a week for fifty-three hours. 


Sheffield Trade with the Argentine. 


is now, on behalf of the Commercial Intelligence Department of 
the Board of Trade, visiting several industrial centres in Great 
Britain. 
merchants what he has seen and heard in the Argentine Republic ; 
and, secondly, to render himself better fitted to examine and 
report on commercial matters that might be of interest to business 
men. Mr. Ross visited Sheffield on the 23rd inst., and met Shef- 
field manufacturers in the Chamber of Commerce Room at the 
Cutlers’ Hall. The subjects discussed chiefly concerned tool steel 
and the opening of direct trade with the Argentine Republic. 








NORTH OF ENGLAND. 
(From our own. Correspondent.) 
Cleveland Iron for America. 
THE American demand for Cleveland pig iron is still the 
most prominent subject of attention in trade circles in this district, 
and the reports concerning it are of such an exaggerated type that 


being is disorganised, for consumers are afraid to do any buying 
where they can avoid it. It is not to be denied that there is a 
dearth of pig iron in the United States, and that American con- 
sumers have had to buy Cleveland pig iron for quick delivery. but 
they have not done this to anything like the extent for 
which speculators have given them credit. As the Cleveland pig 
iron makers are very well sold ahead, and have little or no stock, 
they have not been able to satisfy the wants of American 
buyers, and the latter have had to purchase Cleveland warrants. 


circulation about the Americans buying up all the Cleveland 
warrants, and thus getting into their own hands the regulation 
of prices of pig iron here as well as in the States. They 
were, it was publicly stated, organising a ‘‘ corner” in Cleveland 
iron, and that they had already got control of over 250,000 tons of 
the 580,000 tons now in Connal’s public stores. 
they are taking delivery, but it was said that the bulk would 


operate. It has been asserted, and apparently with good grounds, 
that the exaggerated statements were put forth in the interests 
of holders of warrants who were desirous of realising at 
a substantial profit. It is believed that the Americans have not 
bought more than a sixth of the quantity named above, and 
some of this has already gone, the Black Prince having 
sailed with 5000 tons on Saturday for Philadelphia. Besides 
this, during the current month the Annie is to take 5700 tons 
to Philadelphia; the Cameron, 4600 tons to Philadelphia; the 
Tiger, 4600 tons to New York; and the Deramore, 3300 tons to 
Montreal; total, 23,200 tons, all No. 3 Cleveland pig iron. 
The iron is being taken out of Connal’s Southbank yard, and 
loaded at the Eston Wharf, so that it is practically all the 
‘*Cleveland” brand of pig iron. Besides this, the Arranmore 
has been chartered to take 3100 tons of spiegel and ferro-manganese 
iron to Baltimore. It is on the strength of the reported large 
sales of Cleveland pig iron warrants to America that prices here 
have been run up this week, but home consumers cannot pay the 
figures that are quoted, for they have not been able to secure 
better prices for manufactured iron and steel. The Germans, who 
have been Cleveland’s best customers during the last seven months, 
find the present prices too high, and have bought very little during 
the last fortnight, and it is believed the rates will be almost too 
high for the American buyers. Founders here are rather hard hit 
by the unexpected rise, which has been 3s. 6d. per ton this month, 
while not a half-penny more has been forthcoming for cast iron 
goods. 


Cleveland Pig Iron. 

The American business has unsettled the warrant market 
this week, and this has checked legitimate buying. It was 
believed that the advance of the bank rate to 6 per cent. would 
have reduced speculative operations, for it meant dearer money, 
and greater cost to carry the warrants, but that has not been the 
case, and the market for them has been very busy. Cleveland 
warrants have touched 58s, 5d. cash buyers, that showing a rise of 
3s. 11d. this month, which is more than legitimate business can 
stand, and it is reducing the demands from Germany, notwith- 
standing the prosperity of trade there. Both makers and mer- 
chants have raised the price of No. 3 Cleveland G.M.B. pig iron to 
58s. 6d. per ton, or 1s. 6d. more than on Tuesday last week. In 
some cases that price has been realised. No. 1 is at 60s.; No. 4 
foundry at 57s. 6d.; and No. 4 forge at 56s. 6d. per ton for early 
f.o b. delivery. Mottled and white iron are not offered, and no 
quotations for them are made, 


Cleveland Ironstone Miners’ Wages. 

The conference between the representatives of the Cleve- 
land Mine Owners and the Miners’ Associations held at Middles- 
brough on Monday did not settle the wages question for the current 
quarter. The men claimed 5 per cent. advance, which the 





rapidly developing business. A feature of recent additions to pre- 


employers were not prepared to grant, but they offered that if the 


There is unquestionably a very | 
excellent business being done at present in the production of rail- | 


buffers, and other accessories of rolling stock are very freely | 


in with the wishes of the firm ‘‘as to freedom of operations and | 
In the other case the offer of 2s. | been very brisk this month, but would havé been even larger if it 


arrange for set-work to be introduced into the foundry,” and this | 
The men, it will | 


be remembered, declined to accept the advance unless given uncon- | 


These points, in the case of the employers who have | 
conceded the unconditional advance. thus remain to be discussed. | 


Mr. Carnegie Ross, C.B,, British Consul at Buenos Aires. | 


His objects are, first, to place at the disposal of British | 


they quite unsettle the market, and legitimate business for the time | 


men would enter into a six months’ agreement, they would advance 
wages lj per cent. for this quarter, and another 1} per cent. for 
next, or they would allow wages to remain unaltered this quarter. 
The men’s delegates are to again consult their constituents, and 
give a reply at another conference. 


Hematite Pig Iron. 

Not much buying is reported in East Coast hematite pig 
iron, but producers have found it necessary to advance their 
quotations, as all materials used by them have gone up in value. 
| For several weeks the price of mixed nurabers has been stationary 
| at 69s. 6d. per ton, and though odd lots can still be obtained at 
| that figure, the regular quotation is 70s. The unsettled warrant 
tnarket has no influence on this branch of the pig iron trade, there 
being no East Coast hematite iron in the public stores. Rubio ore 


The home companies are finding fresh | is quoted at 21s. 6d. per ton, c.i.f. Middlesbrough, of which 5s. 6d. 
work with considerable regularity, but they are not yet placing | is for freight. 

their requirements in any volume, their desire, as was mentioned | 
last week, being no doubt to avoid contributing to any inflation of | 
prices. There is no increased business in marine forgings and | 
castings, nor any immediate prospect of activity, owing to the | and it would be difficult to get quick delivery at any one wharf of 
In military | as much as 500 tons. 
material the situation remains as previously reported, but official | they need out of the public warrant stores, and a good deal has 


Stock of Pig Iron. 
Makers of Cleveland pig iron have scarcely any in stock, 


The Americans are thus driven to get what 


| been taken out during the last few days on that account. The 
stock of Cleveland iron held by Messrs. Connal and Co. on 24th 
inst. was 581,602 tons, a decrease this month of 17,353 tons. The 
| stock consisted of 563,544 tons of No. 3 and 18,058 tons of No. 4 
| foundry. The lower qualities of Cleveland pig iron are no longer 
| to be found in Connal’s, nor have they any hematite iron in stock. 


Exports of Pig Iron. 
| Shipments of pig iron from the Cleveland district have 


were not that the deliveries to Hamburg had not been checked by 
| the strike of lightermen on the Elbe, which prevents the iron being 
sent from Hamburg to the interior. Hamburg received more iron 
from Cleveland than any other port on the Continent, but now 
deliveries thereto are being delayed, and in some cases cancelled. 
The exports of pig iron altogether from Cleveland this month have 
| been 97,843 tons, as compared with 96,960 tons last month ; 62,086 
| tons in October last year ; and 59,885 tons in October, 1904, all to 
24th. Deliveries promise to be very good next month also. 


Manufactured Iron and Steel. 

There is no pressure to sell, and prices are maintained, 
| because producers are well supplied with orders. But at thesame 
time there are few fresh contracts offering. The demand for plates 
| and angles is slightly better than it wus, and some makers are 
| behind in the execution of their orders. The plate mills at Messrs. 
Bolckow, Vaughan and Co.’s Eston Steel Works are only running 
four days per week, but this is not for lack of orders ; it is because 
| with the rail and merchant mills working only four days per week 
| it does not pay to keep the plate mills in operation for a longer 
time. No alterations in prices are to be reported for finished iron 
and steel, but there is an upward tendency in the prices of forgings 
and castings owing to the increasing cost of materials. 


Shipbuilding and Engineering. 

It is satisfactory that the Clyde strike does not extend to 
this district, and the yards here are kept in as full work as pos- 
sible. The engineers’ wages advance in this district has still to be 
settled, but it is giving no trouble, and most likely will be adjusted 
without any difficulty. It is to be noted that more orders are 
coming to the shipbuilders for new vessels, but these are of a 
special and high-class type, and tramp steamers are not wanted, 
though freights have improved generally. The builders who go in 
chiefly for tramp steamers are somewhat anxious about the 
future, and have reduced prices in many cases. The firms on the 
Tyne are doing well in the matter of warships. Palmers are 
| fitting out the Lord Nelson- which they built ; Messrs. Hawthorn, 
Leslie, and Co. have orders for the new coastal destroyers, and 
Elswick is to build three battleships for the Brazilian Government. 


Bridge Over the Tees at Middlesbrough. 
It is practically decided that the bridge to be constructed 
over the Tees at Middlesbrough is to be of the transporter type. 
It will be built by the Corporation, and the Ferry Committee have 





aq. ms s . Ls. | consulted with Professor F. Anorden, of Paris, an engineering 
This has given rise to the wild stories that have been in | 


expert, who has had experience with this type of bridge. 


New Station at Newcastle. 
It is reported that the North-Eastern Railway Company 
will build a new passenger station at Newcastle-on-Tyne to the 


>t | south of New Bridge-street Station, which has been encroached 
Of some of this | 


upon by the new goods station and warehouse lately built to the 


| east of it. The new station will occupy the site of the old Trafalgar 


furnish counters with which the American speculators would | 


goods station, which is to be demolished. The station will be in 
direct communication with Manors Station on the main line to the 


| North. 





Wages in the North-Eastern Railway. 

The men in the engine and carriage shops at Gateshead, 
Darlington, Shildon, &c., are seeking advanced wages. The 
labourers earning 19s per week and under have asked 2s. per 
week advance, and ls. on wages of 20s. and upwards. Strikers 
and boilermakers’ helpers ask that their wa-es shall be made up to 
23s. per week, and mechanics and skilled labourers up to 32s. A 
forty-eight hour week is also wanted. Mr. Wilson Worsdell, the 
chief mechanical engineer. has promised to consult the directors. 


Coal and Coke. 

Most favourable are the condition and prospects of the 
coal trade, the demand in all branches is very active, and con- 
sumers, both at home and abroad, are buying heavily for forward 
delivery. The collieries are well sold, and prices are being 
advanced. Altogether the outlook is most encouraging. Steam 
small= are up to 2s. 6d. fo.b. for next month’s delivery, and 
8s. for next year, while best are at lls. for November, and 
also for next year, with seconds at 10s. Best gas coals are 
at 10s. 9d. f.o.b. Bunker and coking coals are in brisk 
request ; in fact, never has there been so large a business in the 
latter, and the sellers have no difficulty in getting 10s. 6d. per ton 
for them. Furnace coke has been raised in price, most sellers 
getting 19s. per ton delivered at Middlesbrough, though there are 
a few sellers yet at 18s. 9d. per ton. The export requi: ements are 
particularly good. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THE unfortunate dispute in the Clyde shipbuilding 
industry, by which about 14,000 men are out of employment, is not 
without an adverse influence on trade; but it is remarkable that 
in some important industries, such as the coal trade, the disturbance 
has not been such as to interfere with the expansion of business 
or to arrest an improvement in prices. The strong position of the 
iron trade is exerting a favourable effect all round, although there 
are not wanting fears that the values of raw iron may be f ‘reed so 
high by foreign demand that home consumers may tind themselves 
unable to pay the prices. 

The Warrant Market. 
The constant recurrence of American orders for pig iron 


has had a strengthening effect on pig ison warrants, and a very 
large business was done in the course of the past week. Cleveland 
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warrants went up Is. 7d. per ton, and there was a corresponding 
advance in other kinds of iron. The unexpected advance in the 
Bank rate has had the effect of moderating speculative business, 
and on this account there has been less excitement in the market 
than ordinarily accompanies so strong a demand for iron as has 
been experienced in the last few days. Cleveland warrants rose 
from 56s. 6d. to 58s, per ton for cash, and Cumberland hematite 
was done from 69s. 3d. to 70s., some business also taking place at 
70s. 3d. one month. 


Increasing Demand for Makers’ Iron. 

Scarcely a day has passed lately without the announce- 
ment being made on ’Change that further orders have been 
received for pig iron for shipment to America. Generally, these 
orders amount to several thousand tons, the delivery being spread 
over some time. The bulk of the iron required consists of good 
Scotch brands, and the consequence is that the makers are getting 
very busy. The pressure is, at the moment, for ordinary iron, 
with the result that the output is being steadily increased. Two 
additional furnaces have been put on ordinary pig iron since last 
report, and there are now 45 making ordinary, 41 hematite, and 6 
basic iron, the total of 92 furnaces thus in operation in Scotland 
comparing with 88 at this time last year. 


Prices of Scotch Makers’ Iron. 

The steady demand for Scotch makers’ iron has had the 
effect of raising prices all round, in amounts varying from 6d. to 
2s. per ton. G.M.B., No. 1, is quoted at Glasgow 65s.; No. 3, 
63s.; Govan and Monkland, Nos. 1, 65s. 6d.; Nos. 3, 63s. 6d.; 
Carnbroe, No. 1, 67s.; No. 3, 64s.; Clyde, No. s. 6 
No. 3, 63s. 6d.; Gartsherrie and Calder, Nos. 1, 69s.; 

Langloan, No. 1, 69s.; No. 3, 65s.; Summerlee, No. 

No. 3, 65s. 6d.; Coltness, No. 1, 78s. 6d.; No. 3, 65s.; Glengar- 
nock, at Ardrossan, No. 1, 70s.; No. 3, 65s.; Eglinton, at Ardrossan 
or Troon, No. 1, 66s.; No. 3, 63s.; Dalmellington, at Ayr, No. 1, 
67s.; No. 3, 62s.; Shotts, at Leith, No. 1, 69s.; No. 3, 64s.; 
Carron, at Grangemouth, No. 1, 70s.; No. 3, 65s. per ton. 


Hematite Pig Iron. 

The current demand for hematite pig iron is compara- 
tively quiet, in consequence of the delivery of shipbuilding 
material being postponed by the strike. At the same time, prices 
have been moving up somewhat in sympathy with the general con- 
dition of the market. Scotch hematite is now quoted 72s. per ton 
for delivery at the West of Scotland steel works. 


Pig Iron Shipments. 

The recent orders for pig iron for shipment to America 
have not yet begun to affect the weekly shipments to any marked 
extent, but they may be expected to doso shortly. The shipments 
of Scotch pig iron in the past week amounted to 8992 tons, com- 
pared with 8930 in the corresponding week of last year. The total 
shipments from the beginniog of the year to date have been 
250,899 tons, which shows an increase of 9445 tons over those for 
the same period of 1905. The arrivals of Cleveland pig ir-n at 
Grangemouth in the past week reached 8095 tons, being 249 tons 
less than in the same week of last year. 


Finished Iron and Steel. 

The finished iron trade is well supplied with work, 
most of which was placed a short time ago, the current inquiry 
being at the same time fairly encouraging. In the steel trade 
there is naturally a good deal of inconvenience arising from the 
strike in the shipbuilding branch, but it is hoped that the trouble 
may not be prolonged. 


The Coal Trade. 

There has been an improving tendency in the coal trade, 
notwithstanding that the past week’s shipments are not quite up to 
what they were in the preceding week, and come short of the 
quantity despatched in the corresponding week of last year by no 
less than 18,458 tons. The improvement is in the house branch 
mainly, and the demand for household coal is very brisk, 
while the requirements of manufacturers are at the same time 
expanding. The cvalmasters in many cases have been advancing 
their prices. In various quarters new coalfields are being 
developed, and this gives rise to the belief that a large business 
is anticipated in the future. The coalmasters, it is expected, will 
benefit to some extent by the repeal of the coal tax, although it is 
not believed that they will reap the full advantage of the shilling 
that is about to be remitted. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


State of the Coal Trade. 


THE past week has been a very good one in the way of 
shipments ; the quantity of coal, coke, and patent fuel exported to 
foreign ports between the 13th and 19th, inclusive, from the ports 
of South Wal-s amounted to no less than 564,333 tons, an increase 
of over 136,000 tons, as compared with the corresponding period of 
last year. The increase was most noticeable at Cardiff and New- 
port. The coal market at the present moment is booming ; prices 
are going up for all descriptions of coal, and a great amount of 
business is being done on ’Change, Cardiff. Best smalls particularly 
are in strong form, and as much as 10s. per ton has been obtained. 
A considerable demand has come in from France for smalls, and 
there are urgent inquiries for cargoes of best large from Russia. 
The Baltic is expected to close early this year, and there is, 
naturally, a demand for coal to arrive before it is closed by ice. 


Large Contracts. 

The Paris, Lyons, and Mediterrenean contract, for the 
supply of about 70,000 tons of best Monmouthshire cval, Ebbw 
Vale or Griffin Nantyglo, has been secured by the Société Com- 
merciale, the head of which firm is M. Mesnier, of Paris. The 
price reported is 25-20f. per ton c.i.f. Marseilles, equal to £1 per 
ton. This will be about 13s. 9d. f.o.b. Newport for the coal. The 
price is nearly 2f. per ton above last year’s contract. The P. and O. 
Steam Navigation Company is inviting tenders for its annual 
supply of coal, amounting to a quarter of a million tons, and the 
Buenos Ayres has divided its order of 230,000 tons, I hear, 
between the Cambrian collieries, Ynyshir, and the Ocean. It is 
noteworthy that its requirements are 90,000 tons larger than last 
year. On ’Change, Cardiff, this week, it was currently stated that 
the usual leading companies on the Admiralty list had been asked 
to tender for their coal supply, which is expected to total 1} million 
tons. To this may be added the Navigazione Italiana, of 360,000. In 
the course of a few days the placing of these large contracts will, it 
is expected, be given. Latest quotations, coal, coke, patent fuel, 
and pitwood :—Prices have literally gone up with a bound, and a 
good deal of forward business has been transacted. It is said that 
sales have been effected for 17s., best steam Cardiff. However, I give 
the latest official quotations :—Best large steam, 16s. 3d. to 16s. 9d.; 
best seconds, 15s, to 15s. 6d.; seconds, 14s. to 14s. 6d.; drys, 14s. 
to 14s. 6d.; best washed nuts, 12s, 3d. to 12s. 6d.; seconds, 11s. 6d, 
to 12s ; peas, 11s. to 11s. 3d.; seconds, 10s. 6d. to 10s. 9d.; best 
smalls, 9s. 9d. to 10s, 3d.; best ordinaries, 8s. 9d. to 9s. 3d.; 
seconds, 7s. 6d. to 8s.; inferiors, 6s. 6d. to 7s. Monmouthshire 
semi-bituminous: Best large, 13s. 9d. to 14s. 3d.; best ordinaries, 
18s. to 13s. 6d.; seconds, 12s. to 12s. 6d.; inferior kinds, 11s. 6d. 
to lls. 9d. House coal: Best, 15s. 9d. to 16s. 3d.—values 
advancing ; best ordinaries, 14s. to 14s. 6d.; seconds and other 
sorts, lls. to 18s.; No. 3 Rhondda, 15s. 3d. to 15s. 6d.; brush, 13s. 
to 13s, 3d.; smalls, 10s. 9d. to 11s. 3d.; No. 2 Rhondda, 11s, 3d, 
to ]1s. 6d.; through, 9s. 3d. to 9s. 9d.; smalls, 7s. 6d. to 7s, 9d. 








Coke: Furnace, 16s, 6d. to 17s. 6d.; foundry, 19s, to 25s, Patent 
fuel, 15s. 9d. to 16s. Pitwood: Stocks have been depleted, and 
prices are now looking up again. Latest good fir, 18s. 9d. to 19s.; 
Cardiff, 19s. to 19s. 3d. Newport, Mon., ex ship. 


Colliery Developments. 

Colliery developments continue. In the Swansea district, 
at Ynyscedwin Colliery, great improvements are in progress for 
increasing the output. At Llanelly a syndicate is stated to be 
forming in convection with an important colliery in the Gwend- 
raeth Valley; and at Morfa Marsh energetic action is being 
carried on, which promises to be successful. The season is likely 
to yield a number of colliery movements, in unison with the 
hopeful state of the coal trade. 


Hauliers’ Trouble at Cwmbran. 

A mass meeting of hauliers of Guest, Keen and Nettle- 
fold’s colliery, Cwmbran, was held on Monday, when the agent 
of the men gave particulars of the negotiations which had been 
carried on, and submitted the proposals. At the close it was 
decided not to accept them, and notices, probably, will be handed 
in on the Ist prox. Some trouble is also threatened with the 
non-unionists. 


Freights. 
Market very firm in practically every direction, and there 
is considerable deinand for tonnage; homewards the market is 
firmer, and there is more demand for tonnage than last week. 


Anthracite Coal. 

A better tone has prevailed at Swansea, and for some 
qualities prices have gone up, rubbly culm in particular. Latest 
figures are :—Best malting, 20s. to 2ls.; seconds, 16s. to 17s.; big 
veiy, lds. to 15s. 6d.; red vein, fully booked over month, 10s, 9d. to 
lls. 6d.; cobbles, 17s. 94. to 18s. 6d.; nuts, 22s, to 23s.; peas, 
13s. 6d. to 14s, 6d.; rubbly culm, 6s. to 6s. 6d.; duff, 4s. 6d. to 
4s. 9d. Swansea quotes best steam at 15s. to 15s. 6d.; seconds, 
12s. to 13s.; bunkers, 10s. to 10s, 6d.; small, 8s. to 9s.; No. 3 
Rhondda, 15s. to 15s. 3d.; through, 13s, to 13s. 6d.; small, 9s. 6d. 
to 10s.; patent fuel, 13s. to 13s, 3d. 


Iron and Steel Trades. 

Though it is early yet for substantial railway orders, there 
are good indications that heavy rails will be in strong request. 
Large make has been going on for Great Western; and colonial 
and foreign requirements continue. Two rather exceptional items 
are to be noted—the arrival of steel rails, 540 tons, at Newport, 
from Workington, and the dispatch of 600 tons from Newport te 
Glasgow. A quantity of steel billets continue to arrive in New- 
port from Antwerp, notwithstanding the rumour that the German 
works are unable to supply outsiders. Particulars of a typical 
cargo are worth quoting: 1/00 tons steel sheet bars, 33 tons steel 
plates, 3 tons steel joists, 7 tons wire nails, 32 tons window glass, 
3 tons nail-making machinery, and 534 tons steel billets. Latest 
quotations are :—Swansea: Pig iron, Bessemer mixed numbers, 
69s. 1ld.; Middlesbrough, 57s. 1ld.; Scotch, 63s. Welsh hema- 
tite, 76s. Steel bars: Siemens, £5 7s. 6d.; Bessemer, £5 5s. to 
£5 7s. 6d. lron ore: Rubio, 20s. 6d. to 21s, 6d.; Almeria, 19s. 9d. 
to 20s. 6d., Cardiff or Newport. Pig iron is coming in from 
Ulverstone to Newport, and from various quarters to Swansea. In 
the Swansea Valley the boom in pig iron is pronounced, and the 
large steel make is not up to requirements. Importations of ore 
to Newport are considerable this week. Ebbw Va‘e received 5230 
tons from Bilbao. 


Tin-plate Trade. 

There has been no falling off in the briskness which has 
now continued for several months, and in all quarters this is ind - 
cated—Llanelly, Swansea Valley, Lydney, Taff Valley. Last week 
the make at the mills and shipments was satisfactory, and nearly 
equalised, receipts from works being 79,267 boxes and shipments 
80,401 boxes, leaving stocks at 147,505 boxes. Tin market steady. 
Signs of greater activity were said on Change this week to be 
visible, and important buying transactions likely to occur shortly. 
Official quotations are :—Bessemer cokes, 14s, 3d., ordinary sizes ; 
Siemens, 14s, 44d. Odd sizes: Larger Bessemer, 14s. 74d.; 
Siemens, 14s. 9d. C.A. roofing sheets, £10 5s per ton ; finished 
black plates, £10; big sheets for galvanising, £10 5s.; block tin, 
£199 15s.; lead, £20 2s, 6d.; copper, £101 ; silver, 32,7, ; spelter, 
28-10. Swansea Valley copper works: Undertone of market 
better, but only five days’ work done last week. 


Swansea Developments. 

It is rumoured that the Harbour Trust is contemplating a 
further extension to the new King’s Dock. New wagon works are 
also projected, and Topham, Jones and Railton, contractors for 
the dock, are engaged in levelling the ground facing the Great 
Western Railway at Port Tennant for the new works. The land 
has been leased from the Earl of Jersey, five acres; works to be 
ready in the new year; accommodation for 700 wagons. It is 
stated in the district that Messrs. Lee Brothers, wagon builders 
and repairers, are going to enlarge existing works at an outlay of 
nearly £5000. Quite a record import of timber took place in Swansea 
last week—14,000 loads, composed of pitwood sleepers, &c. 


Port Talbot. 
Exports showed a substantial increase last week. In coal 
25,000 tons were despatched to foreign destinations. 
Latest. 
On ’Change, Cardiff, a good deal of coal business has been 


placed over next year. Strong market and high prices are 
predicted. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw YorK, October 17th. 

THE production of pig iron for the month of September was 
1,970,962 gross tons, as compared with 1,926,736 tons for August. 
The American Shipbuilding Company, of Cleveland, Ohio, has 
booked orders for eight steamships for the Lackawanna Steamship 
Company, to be delivered in 1908. They are intended for the lake 
service, The Canadian Pacific Railroad is about to enlarge its 
own plant for the manufacture of locomotives and cars, and is in 
the market for 19,000 tons of bridge material. The company 
expects to have over seven million dollars worth of new cars and 
locomotives on the tracks next year out of itsown shops. A large 
structural plant is to be erected on Staten Island, near this city, to 
supply structural material for New York City. The capacity will be 
130,000 tons pervear. The makersof machinery, tools, and mill equip- 
ment are rather anxious over the coming orders that are to be 
placed by the United States Steel Corporation for the immense 
steel company which that company is to build at Gary, Ind. 
Nearly all of the machinery and tool plants of the city are now 
oversold, and there is no sign of any decline in orders, The Steel 
Corporation recognises the difficulty before it in obtaining 
deliveries of equipment. The larger engineering plants are 
enlarging their capacity, and will probably be able to take on 
considerable new business next spriug. The largest new passenger 
station in the United States will be built at Chicago by the Chicago 
and North-Western and by the Pennsylvania Company 
combined. 

There are parties in the market trying to find out whether it will 
be possible to obtain 150,000 tons of sheared plates sometime next 
year, to be used in establishing a water-line for irrigating purposes 
in California, On account of the oversold condition of furnaces 
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pig iron continues to advance in price ; No. 2 foundry 
sold all the way from 22 dols. te 24 dols., delivered pie Teoma 
depending = locality. Foundry orders are coming in —, 
from 500 tol ton lots. There are buyers for large quantiti 
basic iron in the market this week, but they are unable to a 
any immediate satisfaction. A great many buyers will be pt se 
inconvenienced by not being able to place contracts for deliv a” 
during the winter. Large contracts have just been placed for mt 
to be delivered throughout 1907. The latest contracts omonet” P 
300,000 tons, which makes the total amount of coke now comiaeas 
for to be delivered next year 600,000 tons. There is a vor ete 
demand for heavy steel melting scrap by the steel mills in } te 
Pennsylvauia, _ 

Speculative orders for copper are helping to harden Prices 
Lake copper is quoted at 2% cents to 224 cents for spot; the exports 
of copper during the past week have been 2544 tons, making total 
shipments for the first eleven days of October 6959 tons. Lead h 
weakened a trifle, and remelting is selling here at 59. There = 
been less activity in pig tin. Foreign owners hold over half of the 
spot stocks. The nearby vessels are bringing comparatively onal 
quantities of tin. Copper developments are progressing yer 
rapidly throughout the copper —— territory, and some yer 
important announcements will be ready probably early text 
spring. 








LAUNCHES AND TRIAL TRIPS, 


LADY FURNESS, raised quarter-deck steamer ; built by Blyth 
Shipbuilding Company, Limited ; to the order of Furness, With 
and Co.; dimensions, tt. by 34ft. 6in.; engines, triple-expansion 
19in., 3lin., 5lin. by 36in., pressure 180 1b.; constructed by 
North-Eastern Marine Engineering Company ; a satisfactory speed 
was made ; trial trip, October 9th. 

MELPOOL, trunk deck steamer; built by Ropner and §on 
Stockton-on-Tees ; to the order of the Pool Shipping Company : 
dimensions, 370ft. long ; to carry 7000 tons deadweight ; engines. 
triple-expansion ; constructed by Blair and Co., Limited; a speed 
of 11 knots was attained ; trial trip, October 12th. 

Sorrwoop, steel screw steamer ; built by R. Craggs and Sons 
Limited ; to the order of Constantine and Pickering Steamship 
Company of Middlesbrough; to carry 5500 tons on 22ft. 6in,; 
engines, triple-expansion, 234in., 39in., 64in. by 42in., pressure 
160 lb.; constructed by Blair and Co., Limited, of Stockton ; the 
vessel attained a speed of 11? knots ; trial trip, October 12th. 

SPIDER, steam trawler ; built by Earle’s Shipbuilding Company; 
to the or’er of British Steam Trawling Company, Limited; 
dimensions, 131ft. 8in., 22ft. lin. by 12ft.; engines, triple. 
expansion ; launch, recently. 

VERASTON, steamer ; built by Wm. Gray and Co., Limited ; to 
the order of Walter Scott and Co.; dimensions, 291ft., 40ft. by 
20ft. 7hin.; engines, triple-expansion, 20in., 314in., and 53in, by 
36in.; constructed by builders ; a speed of 104 knots was averaged, 

SanpoN Hat, steamer; built by Swan, Hunter ond Wigham 
Richardson, Limited ; to the order of Ellerman Lines, Limited; 
dimensions, 412ft., 50ft. 24in. by 32ft. 3in.; to carry 8300 tons 
deadweight ; engines, 244in., 42in., 7]4in. by 48in.; constructed 
by Wallsend Slipway and Engineering Company ; a speed of 12} 
knots was attained ; trial trip, October 18th. 

GLAMORGAN, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of Messrs. Jenkins Brothers ; dimen- 
sions, 352ft., 51ft. by 25ft. lin.; engines, triple-expansion, 24}in., 
40in., 66in. by 45in., pressure 180 Ib.; constructed by John 
Dickinson and Sons, Limited ; a speed of 114 knots was maintained; 
trial trip, October 20th. 

TANGISTAN, large steel screw steamer; built by Messrs. Wm. 
Gray and Co., Limited ; to the order of Messrs. Frank C. Strick 
and Co.; dimensions, 361ft. 6in., 49ft. 3in. by 26ft. 94io.; engmes, 
triple-expansion, 24in., 40in., 65in. by 42in., pressure 180 Ib.; 
constructed by builders ; a mean speed of 12 knots was attained ; 
trial trip, October 20th. 

HOLLAND, beamless turret steamer ; built by Doxford and Sons; 
to the order of F. Drughorn, Limited, London ; dimensions, 350ft. 
by 50ft.; engines, triple-expansion, 25in., 4lin., 66in. by 45in.; 
launch, October 20th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed by Herr Wilhelm Schmidt, of Wilhelmshthe, 
near Cassel, that the number of locomotives fitted with his system 
of superheating in service and in course of construction is now 
1662 engines, in which number fifty-three railways participate. 

REAVELL AND Co., Limited, of Ipswich, have been awarded the 
Diploma of Honour for the air compressors which they exhibited 
this year in the British section at the Milan International 
Exhibition. 

THE Farnley Iron Company, Limited, has been awarded not 
only a Gold Medal and Diplome d’Honneur at the Milan Exhibition, 
but the Grand Prix for its particular kind of iron has alse been 
granted to it. 








THE city of New York, which has now for several 
months been operating a ferry-boat line between Manhattan and 
Staten Island, five miles, has bought control of another ferry— 
that from Manhattan to Thirty-ninth-street, South Brooklyn. 


Contracts.—The Brush Electrical Engineering Company, 
Limited, has received the order for the ovevhead line equipment 
for Wimbledon extensions of the London United Tramways.—A 
further striking testimony to the reliable character of Messrs. 
Smith and Stevens’ system of control is afforded by the fact that 
they have been entrusted with the order for two controllers for a 
pair of thirty-ton wagon lifts, to be erected by Messrs. Craven 
Brothers in the new North-Eastern Railway goods warehouse at 
Newcastle. These controllers will be of 100 horse-power each, 
constructed under Stevens and Major’s patents, and will rank with 
the largest automatic machines yet produced. 


RAILWAY ComPANIEs’ ‘ OWNERS’ Risk ” RATES AND CONDITIONS. 
—A conference with reference to this subject, convened by the 
Mansion House Association on Railway and Canal Traflic, took 
place on 23rd inst. at the Westminster Palace Hotel, Sir William 
E. M. Tomlinson, Bart., the President of that Association, 1n the 
chair. There was a large attendance, among those present — 
the following members of Parliament :—Mr. William Field, Mr. 
Ernest Gardner, Mr. Arthur G. Hooper, Col. Charles W. Long, 
Mr. H.G. Montgomery, Mr E. Parkes, and Mr. Oswald Partingtow. 
There were also present Sir Alfred Arnold, Sir H. Gilzean Reid, 
and delegates from some eighty Chambers of Commerce and Agri 
culture and kindred societies, including the Chambers of Commerce 
of Aberdeen, Birmingham, Dublin, Dudley, Halifax, Leicester, 
Liverpool, Manchester, Newcastle-on-Tyne, Oldham, Sheffield, an 
Wolverhampton, the Association of Trade Protection erm 
the United Kingdom, the British Iron Trade Association, the 
Central and Associated Chambers of Agriculture, the Paper 
Makers’ Association, the Swansea and District Freighters’ — 
tion, &e. The provisions of the Railways (Contracts) Bill, intro- 
duced in the House of Commons by Mr. Arthur G. Hooper, = 
discussed and approved, and it was unanimously resolved to acco’ . 
all possible support to that measure. Resolutions were also eyo 
mously adopted respecting the course of action proposed to be 
taken with the object of giving effect to that resolution. 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 
favourable Condition of the Silesian Iron Market. 


DurinG the past week occupation in the different depart- 
ts of the iron and steel industry has been exceedingly brisk, 
- demand in many instances has increased. Prices, likewise, 
yl a tendency to move further upwards, 

The Rhenish-Westphalian Iron Trade. 

Raw material continues scarce, as before, Demand and 
ouiry are extensive ; especially on home account a vigorous con- 
on too is reported in all trades. Even scrap iron, which bad 
— rather neglected before, is very well inquired for now, and 
apne lead, after a while, to an improvement in prices ; for the 
pom at they leave much to be desired, Stocks in scrap iron are 
ae Malleable iron, as well as the various articles of finished 
larg and steel, are in excellent demand. The consumption in bars 
ag is exceptionally strong, and this causes prices to move 
 ontinually upwards. M. 140 p.t. is the price generally quoted ; 
pe prompt delivery M. 145 p,.t., and more, is given. Good 
merchant bars being likewise very briskly called for, realise M. 13 
to M. 15 p.t. more than previously, the current price being 
M. 165 p.t. An excellent business is done in hoops, the demand 
being so strong that M. 180 p.t. is willingly paid. A further 
stiffening in prices can be noticed in the plate and sheet depart- 
ment, a most vigorous demand coming in for both heavy and thin 
plates. The condition of the wire trade may be said to be 
very favourable; in drawn wire, for instance, the nurmber of 
orders booked is so large that the mills will be well occupied up to 
the end of the second quarter in 1907. An increasing demand is 
noticeable in the pipe department. 


F 


“Deliveries of the Steel Convention. 

In September of present year deliveries in semi-finished 
steel amounted to 138,280 t., against 147,384 t. in August of present 
year, and against 170,815 t. in September, 1905; in railway 
material, 148,528 t., against 146,354 t. in August, and against 
133,868 t. in September, 1905 ; in sectional iron, 156,669 t., against 
183,990 t. in August of present year, and against 146,079 t. in 
September, 1905. Accordingly, September deliveries of the Steel 
Convention are 9104 t. lower than those in August of the present 
year. Deliveries in railway material during September of present 
year exceeded those of August by 2174t., while those in sectional 
jron were 27,250 t. lower, in consequence of a reduced activity in 
the building department. Compared with the same month last 
year, an increase in deliveries was noticeable in railway material, 
14,660 t.; in sectional iron, 10,490 t.; in semi-finished steel, 32,535 t. 
less were delivered. 


The Iron Industry of the Siegerland. 

The condition remains favourable all round. Hardly a 
week passes without an advance in quotations being resolved upon, 
the latest being that for sheets, for which M. 165 p.t. is now quoted. 
The Siegerland Pig Iron Syndicate proposed a rise in prices of 
M. 5 p.t. for pig iron. Both dealers and consumers purchase 
heavily, and a speculative sort of business is done. Galvanised 
sheets are likewise brisk of sale, while prices tend upwards, 
Another advance is that for iron bars, M. 165 being now officially 
quoted, and also for rivets a rise in quotations is contemplated. 
Foreign demand in pig iron continues satisfactory ; only quite 
recently an order for 10,000 t. spiegeleisen has again been booked 
from America. In all departments activity is exceptionally good. 
The sheet mills can hardly supply the requirements of their 
customers ; orders for special sorts are only reluctantly accepted. 


The German Coal Market. 

The rising demand for nearly all sorts of coal has naturally 
tended to make the scarcity in supplies even more keenly felt than 
before, and complaints increase. In Silesia a want of wagons is 
added to the want of supplies, and the state of affairs threatens to 
become complicated. Coke is just as briskly called for as coal, and 
deliveries are in many instances insufficient. The same holds for 
oriquettes. Quotations are, of course, exceptionally firm. 


Iron and Steel in Austria-Hungary. 

In the different departments a pretty steady, though 
somewhat limited, business has been done during the week. 
Hoops and plates are the articles best inquired for at present. 
Quotations are the same as before. Inquiry and demand for pit 
coal as well as for brown coal have remained very lively during the 
week. Here, too, as in most coal-producing districts, a want of 
wagons, and consequent inconvenience and delay, are complained of 
by consumers and dealers. 


Fair Prospects in Belgium. 

The rising demand for finished iron has further improved 
the general tone of the market for iron and steel in Belgium, and 
the business during winter is expected to be both lively and re- 
munerative. Also in the Belgian coal industry an extremely 
healthy and firm tendency is noticeable, consumption increasing 
from week to week. Coke is likewise strongly called for at 23f. 
and 26f. p.t. 


The French Iron Market. 


. _ The iron and allied industries are in a satisfactory and 
improving condition , all departments are well occupied, and 
quotations tend slightly upwards. A remarkable alteration in the 
condition of affairs cannot, however, be reported since last week. 
Favourable reports are given of the French coal industry. 
Shipments are active and prices remunerative. 








INSTITUTION OF ELECTRICAL ENGINEERS : LEEDS LOCAL SECTION. 
—The first general meeting of the coming session was held yes- 
terday at the yp sec, Leeds. The presidential address was 
delivered by Mr. George Vilkinson, M.I.E.E., M.I.M.E. A paper 
was read by Mr. R. H. Campion, associate member, on ‘ Recent 
Practice in Overhead Equipment for Tramways.” 


THE LEICESTER ASSOCIATION OF ENGINEERS.—At a meeting of 
engineers held at the Leicester Technical School recently, it was 
decided to form an association to be called ‘‘The Leicester Associa- 
tion of Engineers,” for the advancement of thescienceand practice of 
engineering. A provisional committee of fifteen members was 
appointed to draw up regulations for the carrying on of the 
Association. Membership is limited to persons over 21 years of 
age, and the annual subscription will, we understand, be small. 


MANCHESTER ASSOCIATION “OF ENGINEERS.—The _ fifty-first 
session of this Association was opened on Wednesday evening 17th, 
2, ae menaione at the Art Gallery, the host being the Presi- 
fue Fe Ir. W. Hy. Hunter. Upwards of 400 members and lady 
ag accepted the invitation of the President. The Art Gallery 
psec ie for the ocefsion, and the guests, on arrival, were 
a ously received by Mr. W. Hy. Hunter and Mrs. Hunter. 
rina the evening an acceptable programme of interesting music 
Ps played in the gallery by the band of the 2nd V.B. Manchester 
Ss under the conductorship of Mr. G. W. Butterworth. 
pond er part of the gallery a vocal and humorous entertain- 
a eg given. A very enjoyable evening was spent by all the 
Buests present, who took the opportunity of inspecting the pictures 


in the permanent selection, as well as the autumn exhibition of 
paintings, 











BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, MI. Mech. B. 


When an i tion is icated from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisemént of the of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 














STEAM ENGINES AND BOILERS. 


18,550. September 14th, 1905.—IMPROVEMENTS IN APPARATUS 
FOR CONSUMING SMOKE AND PROMOTING COMBUSTION IN THE 
FURNACES OF STEAM BOILERS, Alexander A. Scott, Church 
Land, Busby, Renfrewshire ; and Robert Wright, 22, Waterloo- 
street, Glasgow. 


This invention relates to apparatus for consuming smoke and | 


promoting combustion in the furnaces ef steam boilers. Anair- 





box is arranged at the back of the bridge, which is provided with | 


a grating on top, the grating being formed by means of a number 
of horizontal fire-bars arranged beside one another and with air 
spaces between. These fire-bars are fitted at the top of the box, 
and they become red hot, so that air passing between them is very 
highly heated. Communicating with the bottom of the air-box is 
an air passage or chamber which runs under the ashpit of the 
furnace, and at the outside is provided with a hinged door auto- 
matically actuated. There are ten figures. 


Fig. 1 is a longi- | 


tudinal section of part of a boiler showing the invention applied | 


thereto. The Lancashire boiler a is provided with the usual fiue 


or flues b, furnace doors c, furnace d, and fire-bridge f, and at the | 


back of the fire-bridge an air-box g is arranged. This consists of 


two plates, which are suitably secured together by means of bolts | 


and flanges, the second flange being made with an opening for the | 


reception of an elbow or bend i to which is jointed the air inlet 
pipe j communicating with the atmosphere at its outer end, and 


having a hinged door in the form of a buttertly valve &. The plate | 


of the air-box g is made with webs, so that when fitted in position 
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Fig.1. 


at the back of the fire-bridge an air passage is formed between the 
plate and the fire-bridge. The fire-bridge rests on a metallic sup- 
port f!, which is provided with an opening for the reception of one 
end of the elbow or bend i, whilst it is also provided with a cleaning 
door f2, by means of which dust, which drops from the bars m, may 
be removed. Supported at one end on the flange of one of the 
plates, and at the other end in a second bridge z is a grating 
which is formed by means of a number of supplementary horizontal 
fire-bars or radiators m. Owing to their position in the flue b these 
supplementary fire-bars m, under the action of the furnace gases, 
become red hot, so that air passing between them becomes very 
highly heated. The supplementary fire-bars m are each made at 
one end with a tapered nose or projecting part which bears against 
the back of the bridge f, whilst the spaces between the fire-bars 
are filled up with fire-clay or like refractory material in such man- 
ner that openings of a somewhat semicircular shape are formed 
between the ends of the bars m and the back of the bridge. The 
fire-bridge is cut away or angled at f%, so as to communicate with 
the passage between one plate and the fire-bridge, and thereby 
permit of the passage of heated air from the ashpit j! to the upper 
surface of the bars m by means of the openings. The air inlet pipe 
j, which is connected at its inner end to the air-box g by means of 
the elbow or bend ¢, runs along the ashpit j! of the furnace, and is 
provided with a hinged door in the form of a butterfly valve &. 
The valve & is automatically actuated by mechanism secured to 
the furnace door c in such manner that when the door is opened 
for firing purposes, the valve & also opens for the purpose of 
admitting air to the air inlet pipe 7.— September 26th, 1906. 


18,757. September 16th, 1905.—IMPROVEMENTS IN WATER-TUBE 
STEAM GENERATORS, (riuseppe pri arate 5, Piazza Cinque 
Lampade, Genoa, Italy.—Date under International Convention, 
6th or 1905. 

This invention relates to water-tube steam generators of that 
type in which the formation of deposits and burning or deforma- 
tion of the tubes are prevented by introducing jets of water or 
steam at high pressure to accelerate the circulation of water in the 
tubes. Injectors are used for promoting a forced cir2ulation 
through the tubes alternately in either direction, these injectors 
being arranged so that the same water or steam can traverse the 
same tubes several times in one direction and then another tube 
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in the opposite direction. There are three figures. Fig. 1 is an 
end view of one of the heads. Fig. 2 is an end elevation. The 
type of marine generator is of the ordinary class of water-tube 
generator. The circulation of water in the boiler for the regular 
production of steam, instead of being obtained altogether or even 
partially by means of a particular arrangement of the tubes, is in 
this case entirely obtained by the use of injectors. The injectors 
a produce by their own action a predetermined speed of circula- 
tion in the water itself. In this way the walls of the boiler are 
always in contact with a liquid, which is renewed continuously, 





























































and, therefore, the heating surface is utilised entirely. At the 
same time, the formation of water pockets and consequent exces- 
sive heating of tubes is entirely avoided—that is to say, burning of 
the tubes and bursting of the boiler are prevented. The circula- 
tion being forced, it bears results proportional to the production 
of steam, which, when generated, may freely develop from 
ccllectors b. By the forced circulation the water is almost entirely 
prevented from stagnating until evaporation, but it is all obliged to 
circulate repeatedly in tubes ¢, giving off gradually a certain quan- 
tity of steam up to complete evaporation.—September 26th, 1906. 


7175. March 24th, 1906.—IMPROVEMENTS IN STEAM GENERATORS, 
Jens Rude, 21, Henviettenstrasse, Chemnitz Germany. 

This invention relates to an improved steam generator adapted 
to supply superheated steam at a constant temperature. The 
improved generator comprises an element which may be described 
as a combined feed-water heater and auxiliary generator, since it 
serves to supply to the main generator not only water, but also 
steam for assisting the evaporation of the water. There are five 
figures. Fig. 1 is a vertical section of the boiler. Fig. 2 is a ver- 
tical section at a right angle to the plane of the section shown in 
Fig. 1. The generator comprises a steam and water drum 6, con- 
nected by water pipes 18 20 22 and 23 with lateral water drums 19 


NO 71 





Fig. 1. 


| and 21 in such a manner that two symmetrical water circuits are 

















roduced, in which water flows in opposite directions, the flow 
ing downwards in the pipes 18 and 20 and upwards in the pipes 
22 and 23. These water pipes are so shaped and arranged that 
they form two parallel chambers or tunnels, in which are located 
two groups of sinuous tubes]. These tubes constitute the main 
generator, the drums 6 19 and 21, with the pipes 18 22 20 and 23, 
constituting the feed-water heater and auxiliary generator. Each 
element 1 of the main generator consists of a pipe bent backwards 
and forwards in a vertical plane and supported by two narrow 
plates, the adjacent plates forming covers at the ends of the 
tunnels. This arrangement has the advantage that each tube 1, 
which is continuous, without flange joints or unions, can be 
separately removed with its end-plates for purposes of repair. The 
lower and upper ends of the tubes 1 are connected to boxes 3 and 
4 respectively. The box 3 communicates by means of pipes 5 with 
the steam space of the boiler 6, so that the steam generated in the 
latter flows through the box 3 and tubes 1 to the box 4. Into the 
lower orifices of the tubes 1 extend tubes or nozzles 7 for the injec- 
tion of water. The tubes 7 communicate by means of tubes 8 with 
two substantially cylindrical chambers 9, into the upper parts of 
which the tubes 8 extend. The interior of each of the two 
chambers 9 is divided by a frame 10 into two compartments, which 
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communicate with each other [by means of a slot 11, the construc- 
tion being such that water flowing through the chambers is finely 
divided. The chambers 9 communicate with the water space of 
the boiler 6 by means of a T union valve 13 and pipe 12, The box 
4 is connected with a two-way valve 14 of known construction, 
which is adapted to place the box alternatively in communication 
with the main steam pipe 17 and with a pipe 30 which communi- 
cates with the steam space of the upper boiler 6, the arrangement 
being such that when the disc 15 is on the valve seat 16 communi- 
cation between the box 4 and the pipe 30 is open. The arrange- 
ment of the sinuous tubes 1 in the tunnels formed by the water 
pipes 18 22 20 and 23 has the effect that before the fire gases 
ascending from the furnace 24 reach the lower parts of the tubes 
the gases are considerably cooled by passing between the lower 
parts of the pipes 22 23 containing water. The overheating of the 
tubes, which contain a mixture of steam and water, is thus pre- 
vented — September 26th, 1906. 
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INTERNAL COMBUSTION ENGINES. 


9234. April 19th, 1906.—IMPROVEMENTS IN MAGNETO-ELECTRIC 
IGNITION APPARATUS FOR USE IN CONNECTION WITH INTERNAL 
CoMBUSTION Motors, GUNS, AND THE LIKE, Theodor Berg- 
mann, Gaggenau, Baden, Germany. 

This invention relates to magneto-electric ignition apparatus for 
use in connection with internal combustion motors, guns, and the 
like, and it has for its object to improve the construction of such 
apparatus in order to produce a brilliant and powerful spark, the 
duration of which shall be as short as possible. This object is 
attained by providing the armature with a primary and secondary 
winding, A making the sides of the armature core of such a 
width that when in the position for changing the direction of the 
electromotive force, the sides correspond with, or the distance 
between them is slightly greater in width, than the width of 
the pole pieces of the magnets. Also, when the armature is oscil- 
lating between the pole pieces and the e ectromotive force is at 
its highest, the circuit is broken and an extremely high self-induc- 
tion is developed, and, to increase the sparking effect of this 
induction, a condenser is switched into the secondary circuit giving 
a much more powerful spark than an ordioary transformer coil. 
There are two figures. Fig. 1 is a diagrammatic view of the alternat- 
ing current inductor and connections with the interrupter closed. 
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The limbs 1 of the magnet of the ordinary horseshoe type have 
the poles 2 and 3 projecting inwardly from the inside face of one 
of the limbs. Pivoted centrally between these poles is the arma- 
ture 4, which has both a primary and secondary winding, the 
former being shown in dark and the latter in light lines. The 
sides of the armature core 5 and 6,7 and 8, are made level with 
the pole tips or shoes 2 and 3. The circuit breaker or interrupter 
comprises a lever 11 oscillating on a pin, and having a projecting 
pin which makes coutact with an adjustable pin 9 connected in the 
usual manner to the condenser 12. A cam 10 secured to and 
rotated by a suitable shaft engages with a projection on the lever 
11, and breaks contact between the pin in the lever and the pin 9. 
An ignition plug 14 is connected in the usual manner, one insu- 
lated electrode 13 being connected preferably through a condenser 
to the secondary circuit, and the other electrode 15 being con- 
nected to the frame. In operation the armature is oscillated 
between the poles and a large electromotive force is generaed. 
When this is at its highest the lever 11 is operated by the cam 10 
and breaks the circuit, thus developing a powerful self-induction 
in the wholly or partially short-circuited path of the secondary 
coil. The condenser 12 serves as a compensator in the usual way. 
An increased sparking effect is attained by introducing a condenser 
into the secondary circuit, and the spark formed between the 
electrodes of the ignition plug by the discharge of this condenser 
is so brilliant and powerful that even mixtures of poor gases are 
ignited.—September 26th, 1906. 


MOTOR BOATS. 


8673. April 10th, 1906.—ImPpRoveD MEANS FOR EFFECTING 
ASTERN MOTION AND REDUCING SPEED OF MOTOR VESSELS, 
K. J. A. Isakson, Strandviigen 11, Stockholm, Sweden.— Date 
under International Convention, May 26th, 1905. 

To effect the reversing by the simple method used in some small 
boat motors of igniting the explosive gases sufficiently early in the 
return stroke of the piston is out of the question in large motors, 
and equally unpracticable in large motors is the employment of 
mechanical reversing gears of various kinds—such as cog wheel or 
friction gearings, belt or rope transmission, &c.—although they 
may be used with great advantage in small launch motors. The 
same applies to a certain extent also to the method of reversing 
the motion of the vessel by reversing the pitch of the propeller 
blades. The object of this invention is an arrangement for varying 
or reversing the motion of the vessel without interfering with the 
movement of the motor itself. It does not materially increase the 
weight or the initial cost of the machinery. The propeller shaft 
should not be bolted to the thrust shaft by a fixed coupling, as in 
steam engines, but should be connected to it by means of a suit- 
able clutch coupling, sc that—in case of emergency, and when a 


sudden stoppage of the vessel is necessary—when the ejector is put 
in use, the propeller shaft is at once disconnected. There is one 
figure. The apparatus consists of a bent pipe A, opening with both 
ends in the ship’s bottom or side D below the water-line. This 
pipe is penetrated by a number of channels B, directed ahead, 
through which channels the driving medium is supplied to the 
ejector Cisachannel, arranged round the pipe, in order more 
uniformly to distribute the medium. The suction end of the ejector 
is widened, as shown, in order to facilitate the free access and 
ready acceleration of the water entering from the sea into the 
ejector. By means of a regulating and stop valve—not shown— 
inserted in the feed pipe E, and manipulated in the usual manner 
by a screw spindle and hand wheel or other similar gear, the driv- 
ing medium is admitted from the accumulator as required. With 
fully open valve, the vessel is being stopped or is going astern, even 
if the propeller shaft is not aamnesied, in, running continuously 
ahead. If the propeller shaft is disconnected, the stopping is 
more rapid and the vessel’s sternward motion quicker. The 
speed astern is, in addition, very effectively and accurately mode- 
rated through a partial shutting or opening of the valve.— 
September 26th, 1906. 











GAS PRODUCERS. 


19,617. September 28th, 1905.—IMPROVEMENTS IN OR RELATING 
TO Gas GENERATOR FURNACES, Léon Bemelmans, 40, Rue de 
U Est, Brussels, Belgium. 

This invention relates to improvements in gas generator furnaces, 
and more especially to devices for breaking up the fuel in order to 
break the lumps and shake the ashes off. It has for its object to 
provide a device of the kind which will continuously lift the fuel 
1n vertical slices throughout the furnace and let it drop so as to 
break the fuel aggtomerations on the top and prevent the ashes 
from sticking together and thus Poses sow and so as to shake 
the ashes off nearly as quickly as they are formed. There are five 
figures. Fig. 1 is a vertical gas generator. The furnace consists of 
a conical, stepped fire-grate 1 and of a shaft 2 in the centre, which 
shaft turns on a ball race-way, and is worked by means of a wheel 
or pulley 3. The moving parts of the furnace and the stationary 
ones are closely jointed by means of a hydraulic joint 4. The 
shaft 2 bears arms 9, which rotate therewith. These arms are 
provided on their lower side with scrapers 6, which, when the 
arms rotate, travel over the fire-grate at a relatively small distance 
from the grate. The arms are so constructed that in cross section 


N° 19,617. 














they form an incline. The incline is disposed in such a way that, 
when the arm is moving, the fuel tends to rise along the incline. 
When it reaches its top the fuel drops suddenly. These move- 
ments, rising and falling, are communicated to the whole of the 
fuel, and thus prevent the latter from sticking together and cause 
the ashes to fall as soon as they are produced. In the centre of 
the furnace, preferably just where it is charged, it is indispensable 
to disturb the fuel, but there the arms are hardly of any use. A 
cylindrical part 7 is arranged in the centre. This cylinder 7 may 
be solid, hollow or provided with channels. It may rest on the 
arms or be fixed to the shaft, and have the arms fixed to this 
cylinder. The cylinder 7 rests by means of recesses 8 on the 
arms 5, and is hollow. It is fixed on the arms by means of bolts. 
Its bottom is open, and its top forms a smooth inclined plane 11, 
which consequently has an elliptic circumference. Above an 
opening in the ellipse is a horizontal sector 11-15. The fuel rests 
on this horizontal part of the sector, so that the air arriving from 
underneath through the opening 16, which is placed between the 
inclined face and the horizontal sector, may reach the fuel, which 
is prevented by the lip 14 from falling in the cylinder.—September 
26th, 1906. 


6828. March 21st, 1906.—IMPROVEMENTS IN DEVICES FOR THE 
AUTOMATIC REMOVAL OF THE ASHES FROM Gas GENERATORS, 
Anton von Kerpely, 2, Maximilianstrasse, Vienna, Austria. 

This invention relates to a device for the automatic removal of 

the ashes from gas generators in which the ash-pit comprises a 

pan-shaped receptacle which is caused to rotate. The improved 

device renders it possible to remove continuously the ashes from 
the pan, and therefore enables the uninterrup working of the 
gas generator to be effected. It consists essentially of a stationary 
stowing surface or scraper, which is slantingly arranged within the 

n and reaches above the edge of the pan. When the ash-pan is 

Caer rotated, the ashes which accumulate and rise at the stowing 

surface or scraper are caused to fall over the edge of the pan 

There are two figures. Fig. 1 shows in vertical section the bottom 

part of a gas generator. The pan c which serves as an ash-pit is 

arranged to rotate round the air admission tube / beneath the 

generator shaft a and carries the grate g. ‘Ihe pan ¢ comprise: a 
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Fig.1. 


dise restiug on ball bearings and lateral walls affixed to the disc 
having the shape of a hollow truncated cone. At one or several 
places of the pan ¢ is arranged a plate d that serves as a stowing 
surface or scraper. This plate is fixed to the casing of the gas 
generator shaft and depends into the pan ¢ in a slanting direction. 
Its lower edge extends to nearly the bott m of the pan and its 
inner portion reaches below the bottom of the generator shaft, 
whilst its outer edge corresponds to the shape of the lateral wall of 
the pan. The upper portion of the plate extends above the upper 
edge of the pan and is provided with a lug-shaped extension ¢, 
which is directed outwardly, and to which a dumping surface / is 
connected. During the rotation of the pan c the ashes which 
accumulate in front of the plate d are pushed upwards along the 
plate d, and simultaneously outward until they reach the exten- 
sion ¢, and from this lat er they are discharged on to the surface /, 
from which they fall down. In this manner the ashes are un nter- 
ruptedly removed from the gas generator.—September 26th, 1906. 


MISCELLANEOUS. 


19,325. September 25th, 1905.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF gWORM GEARING USED IN THE TRANSMISSION OF 
Power, Edward Jones, 87, Llandaff-road, Canton, Cardiff, 
and Richard Clay, ‘‘ Western Mail” Chambers, Cardiff. 

This invention relates to improvements in the construction of 
worm and worm wheel gearing used in the transmission of power, 
whereby the friction of live rollers may be substituted for sliding 
friction and the loss of power thereby reduced to a minimum. 
The desired result is attained by interposing between the two 
elements of the worm and wheel pair a succession of live balls, such 
as are commonly used in ball bearings, and such as has been pro- 





—=—= 
posed for screw-and-nut mechanism. The two ends of ithejheli 
race are united hy an enclosed passage along which the releti eal 
receding balix, which are left behind at one end of the helical! 
are automatically conveyed by the thrust of the succeeding bale 
such a position as to interpose themselves between the re 
elements at the leading end of their relative motion, thus aan of 
a continuity of the operation. There are five figures, Fi ing 
and 2 are plan views, taken at right angles to one another bs l 
ing the invention adapted to a worm and worm wheel gearin . 
worm being double-threaded. c is the worm wheel and ¢ B » 
worm, the dimensions of the external peripheries of these t x 
elements, at the place where they are intersected by the inn 
drawn perpendicularly to the axis of the worm wheel and aleo ts 
the axis of the worm, being such that the sum of their radii plug 
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the clearance between the two elements is approximately equal to 
this perpendicular line. With such dimensions the live balls 
which are introduced between the two elements are an essential 
medium of engagement. Although a worm with a sing!e thread 
may be fitted with live balls, that shown on the drawing is double. 
threaded, and consequently two independent sets of live balls are 
required, the return passages d! d! for the balls being formed by q 
slotting tool and the end of the passages being plugged by pieces 
d? . . d* retained in place by the washers ¢!¢!. These latter are 
formed with a ball race for taking the end thrust of the gearing, 
the other element ¢? of the thrust ball bearing being adjustable, 
This form of construction will enable the succession of live balls to 
be continuous, the balls being retained in the helical groove of the 
worm when out of operation by means of a casing f formed in two 
halves which are secured together by screws f! . . f). 
26th, 1906. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


830,692. Movip FoR CASTING ,CHILLED Rois, R. HH. West, 
Vandergrift, Pa.—Filed March 23rd, 1906. : 
There are no fewer than sixty-eight claims to this specification, 
The twenty-second gives an adequate idea of the nature of the 
invention. It runs as follows :—lIn a roll casting mould, the com- 
bination, with the lower mould part or drag, and a vertically 
arranged chill provided interiorly with a chamber extending from 
the upper end to the lower end of the chill, with the drag provided 
with a cavity which has an inlet for molten metal, and is arranged 
centrally of and diametrically smaller than but in communication 
with the aforesaid chamber, with the surrounding wall or walls of 
the said cavity formed by a body of loam or moulding sand sur- 


rounded by a metal casing, of a depressible;ring arranged in under 
the aforesaid chamber and surrounding the said cavity; screws 
extending through correspondingly threaded holes formed in and 
spaced circumferentially of the aforesaid casing, which screws are 
arranged to exert pressure downwardly upon the ring ; screws 
extending through correspondingly threaded holes formed in and 
spaced circumferentially of the said casing, wich the last-mentioned 
screws arranged to exert pressure upwardly against the ring, and 
the ring being provided with upwardly and outwardly sloping sar 
faces engaged by the last-mentioned screws and with downwardly 
and outwardly sloping surfaces engaged by the first-mentioned 
screws. 


831,164. Scare, 7. J. King, Richmond, Va,—Filed December 16th, 








The drawing sufficiently explains this invention. There are four 
claims. 
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SETTING OUT OF TUBE RAILWAYS. 

By G. M. HaLpEN, A.M. Inst. C.E. 

‘ No. II.* 

Ware the shafts are being sunk the engineers should 
their triangulation well in hand. The shafts are 
es much as 800ft. from the tunnel, and placed 
: vather awkward positions for measuring from the 
os arallel tangent line on the street. In the case of 
sae ole-street shaft, for the Great Northern and City 
5 as will be seen from the engraving—Fig. 9—the 
coe 1 is practically above the heading, which makes it 
yore difficult to measure. The shaft was sunk, and a 
eating driven, which led from the shaft to the proposed 
shield chamber. While the shield chamber was being 
built, the measurement for fixing the position of the 
chamber was made; but before any marks could be put 


sometimes as 











Fiz. 9 


in the shield chamber, as guides to drive the shield out, 
a very accurate survey had to be made, and the position 
of the driving line correctly determined. 

The intersection points O A B having been fixed parallel 
to the tunnels, the theodolite was set up at an intersection 
point ‘A, and a sight taken on to O; and, while fixed on O 
an iron wedge was put in the street at H, with a small 
punch mark on the wedge. The distance was then 
required from H on the street to bob 1 at the shaft, 
which was fixed approximately; the distance, however, 
could not be measured owing to the level of the street being 
considerably higher, also the canal being over the head- 
ing line. 

The instrument was set up at I, and the point H in 
the street was sighted. A point on the wall at F was also 
fixed and the bobs put in line. It was then ascertained 
that the line of the wires was quite clear of the heading. 
Sometimes the heading is built curved at the end near 
the shield chamber, to allow the wagons to get round 
easily, thus cutting off part of the room required for 
adjusting the bobs. When everything was quite clear at 
the top and bottom the tripod was set up over the point F, 
and H sighted. While fixed on H a large peg was put 
in the line at G with small nail and punch mark. Another 
point was also fixed at E. GE, EF were then measured, 
also the angles EF G and FEG; then GF was calcu- 
lated, being part of line HI. The distance from F to 
bob 1 was determined also. 

Now HG + GF -+ F }' completes part of the line H1 
required. 

The tunnel lines being fixed parallel, 11:02 and angle 





Fig. 10 


0 H b' measured, the distance between H and § is 
required, when measuring to tangent of the up line. 
Fig. 10 shows section on H G. 

When putting plumb bobs down the shaft, after the reels 
have been fixed, the wire should be lowered out with the 
small bob attached, until the desired depth is obtained. 
Having reached the depth wanted, then put on the large 
50 Ib, bob, being very careful to ease the weight to prevent 
the wire from breaking. It generally takes about one 
minute before the wire can sustain the full load. The 
buckets should be nearly filled up to the top with water 
—the top of the bob being just visible; get the bob well 
into the centre of the bucket, so that there will be no 
chance of it touching the sides. A secticn of the shield 
chambers showing working shaft with plumb bobs in 
buckets is given in Fig. 11., One cannot be too careful in 
Seeing that the wires are not touching any of the beams 
or splinters of wood, as in many instances it happens 
that they are as near as }in. from the beams at various 
Places in the way down the shaft. As regards putting 
Ne in the bucket for steadying the bobs, it certainly helps, 
ut as a rule the bobs have plenty of time tosettle before 
the engineer gets down the shaft, and has got the instru- 
ment in line with the wires. 











shaft, and causing the bobs to move, a handful of sawdust 
put in the bucket will assist in bringing them toa stand- 
stil!. To find whether the wires are clear, drop a small 
piece of cork down them and see if it reaches the bottom. 

Having fixed the length of line from point H on the 
street, to No. 1 bob at the shaft, the next step was to 
get No. 2 bob in line. This could not be done from point 
H, the distance being too long for such a fine adjustment. 
Therefore, the tripod was set up at H, with plumb bob over 
the point fixed, with a screen behind. The engineers 
then proceeded to point I behind No. 1 bob, which was 
fixed, and directed the instrument to point H, and got in 
line with No. 1 bob and point H. No. 2 bob was then 
put in line, while the instrument was fixed on H, and after 














° Fig. 11 


being quite satisfied that bobs 1 and 2 were in line with H, 
they proceeded to H to measure the angleO Hb. The 
angle was repeated until 360 deg. were completed. 

If the angles agree, then get down below and set up 
the instrument about 40ft. from the wires. After getting 
in line with the wires, turn the instrument over and put 
marks on the roof of the heading, to ascertain that the 
instrument is in perfect adjustment. Repeat the opera- 
tion of reversing the instrument and turning through 
180 deg. in azimuth, until the file marks are exactly 
in line. 

It is sometimes satisfactory to know that plumb bobs 
have not been disturbed while angles have been measured 
in the tunnel. The only means of determining this is 
to have two theodolites. After the angles on the street 
have been measured, leave the instrument with sight 
fixed on to the wires, until all the work has been done in 
the bottom with the other theodolite. If the instrument 
is still in line with the wires when one comes up from 
the tunnel, then the wires have not been disturbed. This 
method sometimes saves time; while the angles are being 
measured on the street, the process of getting the instru- 
ment in line with the wires can be going on at the bottom 
of the shaft. 

After having put sufficient file marks in the heading, 
the instrument was moved to stage S, which had been put 
up to suit line of heading and tunnel, it was then directed 
back on to the bobs, also through last file marks, and when 
the instrument was in line with the wires and file marks, 
measuring the angle was started on to any permanent 





Fig 12 


point that had been built, the angle being the same as on 
the street OH 6'. If any marks can be putin brick head- 
wall, it will serve to start the shield with, although very 
often the chamber is packed with temporary timber against 
the headwall. 

As soon as the shield is clear of the heading line, the 
marks in the heading will suffice to work from for at 
least 100ft. The bobs should then be put down again, 
and a good base line put in; if it agrees with the first 
line, it is safe to carry it 1000ft. The bobs are again put 
down and checked forward to leading marks, and if it 
agrees fairly well right up to the last permanent file 
mark, then fix up for the junction lines. In reality, the 
lines have only been carried forward twice—the first time 
the file marks were put in the heading, but the angle for 
tunnel marks not being repeated off the wires. The 
marks in the heading cannot always be relied on, as the 
staples may have been moved by men in course of their 
work. 

When starting the shield out of the shield chamber, 
the marks for driving should be put on the headwalls, 
until some of the permanent iron has been built, the 


eye-piece and sight the top of the chamber, putting marks 
on the headwall; be careful to see that the instrument 
is in adjustment, as this tries it for verticality. The 
short focal glass is also used in places such as this. 

The shield is built on a wooden cradle, and, when it is 
laid down correctly for line and level, temporary iron 
rings are then built behind, from whichto push. Tempo- 
rary .rings—see Fig. 12—are built until the shield has 
advanced sufficiently for the first permanent ring to be 
built ; the shield is then fairly in the solid earth. 

The shield having been started on a 20-chain curve, 
going south towards intersecting point A, the tangent 
line O A was put in the shield chamber, as is seen from 
the diagram—Fig. 13. When the tunnel was far enough 
advanced for a stage to be put up, a parallel line to the 





Fig. 13 


tangent line B A was put in and produced, then angle 
B A O was measured the same as was read on the 
street, and the offsets were calculated until the curve ran 
out. When it is a long curve, stages are put up on the 
centre line of the curve, and chords measured. This is 
explained fully later on. 

So soon as the shield got into the solid, file marks 
were put on the iron at right angles to the common 
tangent of the curve, as shown in the engraving, Fig. 14. 
There also was fixed a rod, the dimensions being about 
17ft. by 4in. by 2in., on the outer side of the curve, as 





Fig. 4 


well as one on the inner. The rods were clamped at the 
end nearest to the file marks. The face end was simply 
held up by a wedge being driven into the joint of the 
segment. If it had been rigid at both ends the shield would 
probably have shifted it when driving. The rings generally 
compress as far back as ten rings. Having fixed the rods, 
measure from the file marks to any point on the rod 
near the face on the inner side of the rod, then calculate 
how much the outer should be, to be tangential, and 
mark on the rod the proper length. See Fig. 5. 

Take the example shown in Fig. 15. Suppose the 





Fig. 15 


inner or constant side is 20ft., then to make it tangential 
at this point—taking the tunnel centre at a radius of 
20 chains—the inner radius will be 20 chains — 8ft., and 
outer radius 20 chains + 8ft., 


_ 1898 _ 4.q00 
i312 1°01219, 
.. 20°0ft. x 1°01219 = 20°2438 outer radius. 

Mr. H. H. Dalrymple-Hay, M. Inst. C.E., patented a 
rod for guiding shields, which is divided up so as to suit 
any radii. 

After the rods have been marked, and are tangential 
at the point nearest the shield, set another rod and place 
it on the top of the fixed one, and project until it touches 
the back ofthe shield; now note how many feet and inches 
it denotes at the arrow on the fixed rod. The top rod is 
marked in feet and inches, and as soon as the shield 
starts driving, the men hold the rods hard against the 
shield, and then note what figure the top rod makes with 
the arrow on the fixed rods. The shield does not always 
drive according to calculation. Sometimes half an inch 
or an inch more lead is required, according to how the 
shield is built, also how the men excavate in front of the 
cutting edge. 

According to a 20-chain curve, every ring 20in. long 
should require }in. of packing, as calculated for a 16ft. 
tunnel, but in actual work it generally takes -j,in. to jin. 
per ring; the engineer will soon find this out as the shield 
progresses. For keeping the shield correct for level a 
plumb bob is suspended at the back of the shield from 
the iron rod which is bolted on to the skin or diaphragm 
of the shield, a small hole being bored at the end of the 
rod for the line to hang from, measuring, say, 2ft. At 
the stage level where the men are when driving, a small 
rod, marked in feet and inches is held by one of the men. 
If the shield is on the level, and is correct to start with, 
then measure rod at the top to the diaphragm, also at the 
bottom, where the zero stick should be held. Whatever 
the reading is at the top, it should be the same at the 
bottom or stage level. 

In the case where the shield is going up on a gradient, 








* No. I. appeared October 2th, 1906. 


permanent file marks being put on the rings. If the 
instrument is too near the headwalls use the right angle 





say 1 in 150, then the plumb line at the back of the 
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shield should be measured, and then calculated in pro- 
portion to the 1 in 150 grade. For instance, if the 
distance from rod at the top to the point where the men 
hold the zero rod is 10ft., then the shield should be driven 
to }in. full behind zero. The same applies to the driving 
for level as applied to the line; it is very seldom that the 
shield"answers the'calculated line, owing to the excava- 
tion not always being taken out evenly. If the shield is 
not built exactly to drawing, then the bob will probably 
be wrong’ to start with. Every shield has its own 
peculiarity. 
“The iron should be plumbed carefully every few rings 
to see that it is keeping to the proper grade, and is not 
gaining at the bottom or‘the top; it generally gains at 
the bottom owing to the lime, &c., getting between the 
rings. If the iron,’after being plumbed, is found leading 
in the bottom, say fin., put packing on the top until the 
ring is brought back to its original grade. The packing 
varies in thickness from lin. at the top to }in. in the 
bottom. When packing is being put in, space it so that 
the iron is close up and bearing evenly all round. 
Crossheads, fixed and hung from the roof of a tunnel, 





Section of 16°0' Tunnel. 
Fig. 16 





are often used for keeping the iron correct for level—Fig. 16. 
The underside of the crossheads is fixed about 3ft. below 
soffit of the tunnel. By this arrangement the leading hand | 
can always set the face ring correctly; care should, how- | 


ever, be taken that the crossheads are not used, except |_ 


by the ganger or man in charge of the shield, and that 
the levels of the rings be taken every day by the engineer 
to prevent any serious errors occurring. Another method, 
or check, for keeping rings correct for level, in addition to | 
tbe plumb-bob line behind the shield, is to have two 
pieces of iron in the shape of staples bolted on to the | 
flanges or soflit of tunnel, as shown in Fig. 17. Those 
irons should be put up about ten rings apart, and fully 


| the shield stands. 
| facilitate matters very much. 


Fig. 17 


ten rings from leading ring. The engineer should have 
them correct for level, and, for convenience, about 6in. 


——— 


itself the plough is taken off. Sometimes one plough is | the Council, the Committee gave very careful conside 

not sufficient, so two are put on, one on either side. | tion to the subject, and, after the fullest inquiry, reported 
When tunnels, such as the one shown in the section— | to the Council in favour of carrying out the scheme which 
Fig. 19—are driven by hand, the centres are put on the | they considered would enable the Corporation to provid 
roof as usual, but the levels are generally put on the | ample means of communication between the portions f 
sides by fixing staples, which are bolted on tne sides of the | the city on the east and west sides of the Ousebury, 
tunnel, and marks put on irons or staples, denoting the | without entailing a heavy expenditure upon the rate. 
levels at the centre of axes of the tunnel. A line is then | payers. The Council had previously recognised the 
stretched across from staple to staple. It requires two or | necessity for providing additional means of communication 
three sets of irons for fixing the centres, the lines being | ata point between the North-Eastern Railway Company's 
viaduct and the Byker Bridge, by taking power in their 
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Section. Fig. 2—SECTION OF CULVERT 


sien ahead Tramways and Improvement Act, 1899, to construct 
a viaduct over the valley from Portland-road on the west 
to the junction of Baledhioake-shecat and Newington. 
road on the east side, at an estimated cost of £100,000, 
This proposed viaduct has, however, been superseded 
by the present scheme. Negotiations were entered into 
with the principal owners of property whose land and 
buildings would be required for the filling up of the 
valley, and terms were provisionally agreed upon for the 


stretched across at the various places, then sighted in to 
the face. A board is fixed hard against the excavation 
with a nail in the centre, which has been sighted in. A 
trammel is put or fixed on to the nail, and the radius 
described for taking out the excavation, then the iron is 
built in the usual way. The following table is a copy of 
the shield book, and it shows the system adopted and 
carried out from day to day :— 


No. 1.—Kast Station Tunnel. 23ft. Internal Diameter. 


Lead on | Lead on 
rings. | shield. 
—— 
East West| East West 
side. | side. | side. | side. 


Distance from 
sq. mark 
or tan point. 


Diameter. Shield clearance, 


East West 
side. side, 


from 
east flange. 


Date, 1903. 


diameter. 
Vertical 
diameter. 


Top 


East Wes. | 
side. | side. 


Horizontal 
| back of shield 


Centre line 


East | West 
side. side. 


. | Plumb bob at 


in. in. | 





in. | in. 
1 


] 


in. ft. in. in. in. in. | in, 
22 104 3 
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ft. in. 
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2 103 | 9) 1 
2 104 | 4 fj 
103 
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61; 





43 114 11 6} 
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21st May ll 6 | nil. : 








* Shield line, jin E. 


+ Shield line, jin. W. 


acquisition of such of their properties as would justify 
the Council in carrying out the work. The purchase of 
the land, the culverting of the Ouseburn, the making of 
roads, and the execution of ail other works in connection 
with the scheme, were estimated to involve an expendi- 
ture of £160,766, but to meet this outlay there will 
be a considerable revenue derived from the charges 
made for the tipping of the material, and from the rents 
of properties which had to be acquired, but which will 
not be pulled down until such time as is absolutely 
necessary for the purpose of carrying out the work. The 
estimated net cost of the scheme for redemption of prin- 
cipal and interest, after making allowance for the revenue 
which would be received for permission to tip material 


The engineer should leave written instructions to the 
man who is in charge of the shield before he leaves the 
work; also when the night ganger is going off at six in 
the morning, he ought to see the day ganger and tell how 
If this was always carried out it would 








THE OUSEBURN CULVERT. 


AN engineering work of a more than usually interest- 
ing character is now being actively proceeded with by 


below soffit of tunnel. After they are correctly fixed the | the Corporation of Newcastle-on-Tyne. Separating the 
foreman can check, and set his leading ring by laying the | city from its important suburb of Heaton is a valley, a 
rod on the irons, and drawing or sliding it along till it | continuation of that charming ravine ‘Jesmond Dene, 
reaches the face ring; or he can attach a piece of line to | having a width varying from 300ft. to 1100ft., and with a 
the iron furthest away from the face, and draw it through | depth of about 120ft. This depression, at the bottom of 
the near iron to the face ring. ' which flows the stream known as the “Ouseburn,” is 

When the shield has travelled a certain distance it destined to be obliterated for the whole of its length 
generally starts to roll, which causes much inconvenience | between Newcastle and Heaton, and the stream will be 
to the men in the shield, owing to the floor being tilted | carried through a tunnel for a distance_of_about 2060ft. 
To bring it back to its original position with the oi 


and for rentals of properties is :—During the first period 
of ten years, £1411 per annum ; during the second period 
of ten years, £2811 per annum; and during the third 
period of twenty years, £4611 per annum. ; 

It may be remarked that if the Council had carried out 
the scheme for building a viaduct, the amount which 
would have had to be provided for interest and redemp- 
tion would have been £4682 per annum for a period of 
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Fig. i—LINE OF THE OUSEBURN CULVERT 





Back View 


Swain 


wFront View Side*View : 
The scheme has been undertaken in order to improve the | forty years, and in addition there would have been charges 
present lack of means of communication, as, exclud- | for maintenance. From the statement given as to the 
ing the viaduct carrying the main line of the North- | net annual cost of carrying out the “ filling-up ”’ scheme, 
Eastern Railway, the only main highway for general | it is seen that at no period of the forty years, over which 


traffic is that carried over the Byker Bridge, which is | the expenditure has been taken, would the annual cost 


Sc. 


"Tre Encineer 


Fig. 18 


floors of the boxes again level, a plough is jammed on | 


the web of the cutting edge of the shield, and, as the | 
shield goes forward, the plough gradually gets a firmer 
grip of the excavation, owing to its being made sloped, as 
shown in the engraving, Fig. 18. The excavation gets 
pressed hard against the angle iron underneath until the 
shield begins to roll back, it generally travels about 170ft. 


too far distant to serve the growing needs of the Heaton | amount to so much as the annual cost involved in carry- 
district. The Newcastle-on-Tyne City Council, on the | ing out the viaduct scheme, whilst it should be remem- 
19th September, 1900, passed a resolution requesting the | bered that, at the end of forty years, the Council will 
Town Improvement Committee “to consider the pro- | have a valuable building estate for disposal, as against 
priety of filling up the Ouseburn Valley, or, in the alter- | no such asset if the viaduct had been built and had to be 





in the London clay before it gains 1ft. After it has righted 


native, a part thereof.” Acting upon the instructions of ' maintained. 
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The sche 
ower to proc 
Parliamentary 
struction 
iversion 0 i 
i up of a portion of the valley. 
jnitiation to ug : I 
Newcastle-on-Tyne, and it is now being carried out by 
his successor. Mr.C. R. 8. Kirkpatrick. 

After consi of t 
and of material, a decision was arrived at to adopt the 
Hennebique system of ferro-concrete in the construction 
of the culvert, and a contract was accordingly placed, on 


eed with the work was obtained in their 
Bill of 1904. 


The project owes its 


minus 50 


Per centage 


inus Per centac 





“The Engineer” 


January 19th last, with Mr. W.T. Weir, of Howdon-on- 
Tyne, for the carrying out of the work at a cost of 
£31,463. The alignment of the Ouseburn Tunnel is in 
the form of the letter S, following the course of the 
valley for nearly 700 yards—see Fig. 1. The tunnel 
has been designed so as to provide for sudden and severe 
floods of the stream, and is of altogether unusual dimen- 
sions, being of parabolic form, and 23ft. in height and 
32ft. in width inside, whilst the cross sectional area of 
the culvert is 477 square feet—see Fig. 2. The con- 
tractor commenced operations on the site in February, and 
preparatory to the construction of the tunnel being under- 
taken if was necessary to divert the stream and to make 
temporary arrangements for dealing with the flood water. 

At the outset considerable difficulty was experienced 


Very hard bronze 
| Hard bronze for machinery bearings 


BRONZE.—Copper and _ tin, 


chow 4 gt «| ota 
known as gun-metal Bronze somewhat softer 


Soft bronze for toothed wheels 


BRASS.—Copper and zinc Malleable brass. . 
Rabhitt’s genuine 


softened with 11 per cent. of lead 





| for quick-running machinery . 
anti-friction metal 
Hard anti-friction metal 
Tough anti-friction metal 


Quick-running machinery bearings 

WHITE METALS, LINING 
Do., ANTI- FRICTION 
ALLOYS. — Copper and- 
a antimony or 
cad, 


Engine bearings 
Engine bearings with lead 
Bearings for heavy work 


Bearings for light work 





Great Eastern Railway .. 
Magnolia. 


Excentric straps 


ANTI-FRICTION ALLOYS | 


& LINING METALS | Metallic rod packing 


Bearings of shafting 


. Bearings of shafting 


near the position for the tunnel outlet, as a large quantity 
of soft earth was encountered, and it was essential to 
excavate an additional 13ft. and fill it in with con- | 
crete. The work is being carried on by the aid of a 
steam excavatcr, which discharges the material into 
trucks which are hoisted bodily by cranes and lowered on 
to railway lines traversing both sides of the valley. The 
approximate amount of excavating which will be neces- 
sary to provide the foundations for the culvert is 30,000 
cubic yards, and this material will be used for filling up 
the valley. Towards the inlet some colliery workings 
were met with, and these had also to be filled in 
with conerete. The actual work on the construction of | 
the tunnel was commenced in J uly last, and already some 
4001t. of ferro-concrete work have been completed. 
Despite the exceptionally heavy loads on the culvert, the 
thickness of the ferro-concrete at the crown is only 8in. | 
and at the haunches 1l4in. The aggregate is broken 


| 
| 


Hiorn’s ‘‘ Metallurgy of Alloys”. . 


tions being 1 to 5. 


| tensile stress at rupture being from 28 to 82 tons. 


me was adopted by the City Council, and | ballast from the Tyne to pass the fin. mess, the propor- 
The cement, supplied by Messrs. 
This authorised the con- | I. C. Johnson and Co., Limited, of Gateshead-on-Tyne, 
of a culvert for the enclosing, straightening, and | complies with the British standard specification. The 
f the Ouseburn stream preparatory to the fill- | steel rods vary in diameter from ‘in. to 1}in., their 
The 
Mr. F. J. Edge, the late city engineer of | distance maxima between two consecutive bars is lft. 
The construction of the culvert involves the use of ro 


| jess than 850 tons of steel and 17,000 cubic yards cf 


deration of various methods of construction | concrete, and the work will take rank as one of the most 


| important engineering contracts now being executed cn 


the North-East Coast. 


As giving some idea of the load 


| which this tunnel? will! have to bear, it may be stated 


CHART No. Il.-HARDNESS OF ALLOYS 


that in addition to having about 90ft. of fill- 
ing above its crown, there will, in the course of 
time, be established on this site an entirely new 
suburb of Newcastle-on-Tyne. The entire stretch of the 
new culvert will not be completed until December, 1907, 
but on that portion first commenced, and which has been 
exposed for some weeks, tipping will very shortly com- 
mence. Some 2# millions cubic yards of material will be 
| required to fill up the Ouseburn valley, and it will there- 


fore be some years before the land is available for building | 


purposes. The operations are under the supervision of 
Mr. J. C. Midgley, of the city engineer’s department, 
Newcastle-on-Tyne, and to his courtesy we are indebted 
for many of the facts incorporated in this description, and 
for the use of several of the interesting photographs 


Alloy Table. 


Chemical equivalents. 


Cop. | Tin. Zinc. Lead.| Ant.|| Cop. | Tin Zine. 
12 l 62 11s 
14 I sso | 118 
Is l 1143 lls 
”) iro «| os 

4 l 254 5-2 
! 12 1 03-5 1416 
l 12 1 l 63-5 1416 
23 3 190-5 | 2714 
4 i4 > 23 


reproduced on page 450. 
explanation. 





BEARING ALLOYS.* 
By ALFRED SuccaTE, A.M. Inst. U.E. 
No. II.* 

In forming an opinion of the suitability of an alloy for 
bearing purposes it is convenient to know something about 
its hardness. Messrs. Calvert and Johnson tested the hard- 
ness of a large number of metals and their alloys by the 
amount of indentation made by a steel point under a known 
pressure, taking the hardness of Staffordshire cold-blast grey 
No. 3 cast iron equal to 1000 as the maximum hardness for 
comparison. But as an alloy’s hardness is dependent upon 





* No. I. appeared October 26th. 


By weight. 


These do not require special | 


its fusion point, the proper atomic proportion of its constituents, 
the thoroughness of the mixing and pureness of the elements 
in the compound, its comparative hardness can only be 
accurately determined by direct test. But a very close 
approximation to this test hardness may be obtained 
by an empirical formula, and to facilitate its appli- 
cation the author has ccmpiled by a tentative process 
the diagram chart No. 2. The horizcntal lines at the 
top half of chart represent the percentage of an element in a 
binary alloy minus 50, and their inter-sections with the 
corresponding curves are denoted by numbers arranged 
horizontally in the middle of the chart: these numbers 
multiplied by the reduced percentage has to be added, 
or they may be regarded as plus numbers. The lines 





Swain Sc. 


in the lower half denotes 50 minus the percentage of an 
element in a binary alloy, and the numbers in the 
middle of the chart, corresponding to the inter-sections 
of the horizontal lines with the curves, give values which, 
multiplied by the reduced percentage, has to be subtracted, 
| or may be regarded as numbers having the minus sign affixed. 
It has to be noted that two. curves are given for copper: the 
one marked ‘‘copper’’ is to be used when any combining 
element in the alloy other than tin is made use of. When 
tin is the combining element, make use of the other curve 
named ‘‘ copper in alloy with tin.’’ Further, the lines in full 
give results accurately corresponding to the test results made 
by Calvert and Johnson, while the prolongation of the curves, 
and the antimonial and other curves, have been indicated by 
dotted lines, to show that their construction is by theory, the 
author not yet having time to get proof of their accuracy. 





Weight per cent. in alloy. || Relative 
a -— - | hardne-~< 
i} cast iron 
Lead. | Ant. Cop. Tin. Zinc. | Lead. | Ant. |} 1000 
i calculates. 
st 13 | x 907 
88-2 | 11-8 I 78! 
0-6 4 
1-4 SO 
79 20 452 
120 3-0 8S 7-3 x 
07 120 3 78-3 1]-4 6-6 
26 6a 
4 lt 
t l4 80 
10 74 is 
7-5 s 7 
t ve 7 
12 78 10 
4 sl 10 
2 90 Ss 
SS 10 
360 | 5-83 83-13 11-03 oo 
2808 600 } 6-3 i7-¢ 1 84 
10 70 0 
| 
12 80 8 
38 10 22 


But it may be safely assumed that they give results within 
5 per cent. of an actual test. 

To find the relative hardness of a binary alloy :— 

(1) Multiply the constant number 50 by the combining 


| value of the alloy’s constituents given in table page 419, 


calling the sum of the results, for distinction, the tabular 
number. 
(2) Express the atomic weights of the alloy’s constituent- 


| as a percentage of the alloy. 


(8) Take the larger percentage and find its correct value 
from the top half of the chart, as previously explained, and 
add the value to the tabular number. 

(4) Take the lesser percentage and find its correct value 
from the lower half of the chart and subtract the result from 
the tabular number. The remainder will be the alloys hard- 
ness with respect to cast iron. 

In a similar manner the chart may be made use of for find- 
ing the hardness of an alloy composed of more than two 
elements; thus, let the chemical equivalents of the alloy be 
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Fig. 1—SETTING THE KEY BLOCKS 


represented by A, B, C, D, &c., of which let A be the greatest 
number. Divide A by the number of elements minus one, 
and form them into pairs, thus :— 
: + +B, 4 +6, ++D, B+C, B+D, C+D. 
Find the hardness of the alloy represented by each pair of 
elements in the manner explained and divide the sum of their 
hardness by the number of pairs. : 
Example 1.—Hard bronze for machinery bearings consist- 
ing of the 
Chemical equivalents ... f Copper ive 
and 
Weight per cent. in alloy ... Te = 
Tabular number = 50 x 9 + 50 x 0°6 = 
Copper (882 — 50) x 9°6 from chart = 366°7 
Tin (50 — 11:8) x 1:5 from chart — 57°8 


11°8 


Calculated hardness = 789° 
Example 2.—Malleable brass. 
Chemical equivalents ... 
and 


Weight per cent. in alloy 


(Copper... 4 
( Zine eee 1 
79° 
20°: 
600 
59 


~ 206-6 


(Copper ... 
( Zine 


Tabular number = 50 x 9 + 50 x 3 = 
Copper (79°5 - 50) x 2 from chart = 
Zine (50 — 20-5) x 6°8 from chart 
Calculated hardness = 452-4 
Example 3.—Antimonial lead alloy in use on the Pennsy!- 
vania Railway. 


Chemical equivalents ... 


\ Antimony 


fLead ... 4 
1 
fLead ... 87°: 


Weight per cent. in alloy Antimony 12 
Tabular number = 50 x 0:2 + 50 x 14 = 710 

Lead (87°3 — 50) x 1 from chart = 37°3 
Antimony (50 — 12°7) x 0°2from chart = — 74 


Calculatedthardness = 739°9 

This alloy costs the least to produce; it is about as hard 
as bronze, but brittle, whereas bronze is very tough. It is 
inferior in wear-resisting properties; a small amount of tin 
added to this alloy would impart to it rigidity or toughness, 
and render it suitable for bearings with heavy unit-bearing 
pressures, but at the same time increasing its cost of 
production. 

The well-known brand ‘‘ Magnolia’’ is an antimonial lead 
compound, with a small addition of tin, and its success as a 
bearing alloy is in all probability due to its method of manu- 
facture. Hiorn, in his book, gives its analysis as lead 78, 
antimony 16, and tin 6, from which can be easily obtained 
its chemical equivalents as lead 14, antimony 5, tin2. Divid- 
ing these into three pairs, as already described, we obtain 
in 

(Lead 7, antimony 5 ) 

- Lead 7, tin 2 - 
{Antimony 5, tin 2 ) 
(Lead 70°7, antimony 29°3  ) 
Lead 85:9, tin 14-1 } 

| Antimony 71°7, tin 28°3 ) 
(Lead and antimony 844°5_—) 
- Lead and tin 21°8 - 
( Antimony and tin 886-1 ) 


Chemical equivalents 


Equivalent weight per cent. 


Hardness of each compound 
separately 


The sum of the hardness of these pairs divided by 3 = 584°1, | 


which is about the average hardness of bearings for line 
shafting. 

The proportions of the constituents in the white metal 
known as Babbitts is stated differently in almost every list of 
bearing alloys compiled by various authors, but the following 
proportions are perhaps as near like the original as can be 
obtained. They are, in chemical equivalents :—Tin 12, anti- 
mony 1, copper1. Dividing into three pairs as before, we 
obtain in 
(Tin 6, antimony 1 ) 

Tin 6, copper 1 
{ Antimony 1, copper 1 ) 
(Tin 85-5, antimony 14°5 ) 
Tin 91-7, copper 8°3 
{Antimony 65°3, copper 34:7) 
) 


Chemical equivalents... 


Equivalent weight per cent. 


(Tin and antimony 830°5 

Tin and copper 646°8 

{ Antimony and copper 1339°8) 
The sum of the hardness of these pairs divided by 3 = 939. 
This is the most costly of white metal bearings. At the same 
time, being nearly anti-corrosive, any kind of grease may be 
used, and given fair alignment, and not excessive unit 


Hardness of each compound 
separately 


ARCH BRIDGE AT 
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pressure, a bearing of the above mixture has a long life. 

The above examples sufficiently illustrate the use of the 
chart for finding the approximate hardness of a bearing alloy. 
How hard it should be is a matter of experience. In general 
practice the hardness as found above should be an amount at 
least equal to or a little in excess of the unit-bearing pressure 
in pounds per square inch, except when such unit pressure, 
from special circumstances, is intended to exceed 900 Ib. per 
square inch of bearing surface. It is well to bear in mind 
that antimony should not exceed some 20 per cent. and zinc 
33 per cent. in weight of the alloy, otherwise it will be 
brittle and liable to crack. For heavy mill, marine, and 
high-speed engine shafts with fair alignment, bearings of 900 
hardness has been found to answer, but they are liable to 
heat if the bearings get a trifle out of line, so that it is safer 
practice not to let the hardness exceed 800. Fer connecting- 
rods and bearings subjected to knocks, 700 hardness answers 
well if the alignment can be maintained, but in locomotive 
connecting-rods the want of maintaining the alignment 
necessitates the softening down of the white metal to about 
600 hardness. It is best practice to make such bearings of 
good bronze for toughness, and line them some }in. or gin. 
thick with the alloy or white metal. Bearings for line shaft- 
ing may have a hardness of 550. 

It has been stated that any kind of grease or oil may be 
used with the Babbitt’s mixture already given, but when 
this is softened down with lead, or with any alloy having 
zinc and lead in its composition, care should be exercised in 
the selection of the oil used to lubricate it, as such selection 
forms a considerable factor in the life of the bearing. It is 
often a question of some importance in designing the com- 
moner class of machinery—say, agricultural or coal elevating, 
for instance—whether to put in high price bearings, for which 
any kind of cheap lubricant may be used, or bearings at a 
less cost, yet, to be equally as efficient in the matter of 
wearing as long, would necessitate the use of a lubricant 
costing twice to three times as much as the lubricant neces- 
sary in the higher price bearings. 

The general principle to be observed in the manufacture of 
an alloy, as being essential to its soundness, strength, and 
durability, consists in making the quantities of its con- 
stituents bear definite atomic proportions to each other. If 
this principle be not observed, our subsequent careful 
handling of the alloy will be completely wasted, for the metal 
produced would not be a homogeneous compound or alloy, 
but a mixture of two or more compounds in irregular masses, 
shown by a mottled appearance when broken. 

Professor Rankine, in his book ‘‘ Machinery and Mill- 
work,’’ remarks that these ‘‘ masses, being different in expan- 
sibility, elasticity, and chemical composition, tend to separate 
from each other, setting up electric circuits and promoting 
corrosion.’’ It is an utter impossibility correctly to harden 
or soften down an alloy in which the proportions the con- 
stituents bear to each other are unknown. Table II. gives 
the chemical equivalents of the metals that usually make up 
the commercial alloy constituents. For example, the bronze, 
of which the hardness has been calculated, is given in 

Chemical Weight per 
equivalents, cent. in alloy, 
Copper 14\ and fCopper 762\ and (Copper 88-2 
Tin’... 1f is (Tin ... 116) equal (fm... 116 

Suppose it is required to soften down Babbitt’s mixture, 
the composition of which has been given. The least relative 
quantity of lead that can be added is the chemical atom 1, 


By weight, 


| and the composition would then read thus, in 


Weight per cent. 
in alloy. 
te ee 78-3 ) 


By weight. 
(Tin... ..1416 
J jand | Antimony 120 | and J Antimony 6-6 
Copper .. 1f is Svar ois seid | equal) Copper... 3-5 
| Lead iJ Lead .. U7 J | Tend ia) 
Suppose it is desired further to soften the mixture by add- 
ing 2 atoms of lead, so that the composition would read in 
Weight per cent. 
in alloy. 
2 gi emer ) fon sare 
as | Antimony 1| and | Antimony 120 and } Antimony ‘ 
= | Copper « Lives | Copper - es equal) Copper .. 3-1 
\ J I ae { 


Chemical equivalents. 
tC Fae 
| Antimony 1 


as 


Chemical equivalents. By weight. 


6: eee 


lead .. 2 ead Lead... 20-5) 
And no other method but the above will give the correct 
amount of lead to be added. Suppose in 100 lb. of this 
softened Babbitt’s mixture something less than 11 lb. of lead 
had been added, or say it contained lead to the extent of 
15 lb., then the pot containing the alloy in the molten state 
would have some 3°6 1b. of lead unalloyed or in a free state, 
probably in a mass at the bottom, and some form of mechani- 
cal mixer would have to be devised to mingle the lead 
sediment with the alloy before casting the bearing, as the 
author has recently heard of a leading firm doing, who, 
apparently unaware of the correct principle of mixing metals 
for alloying, designed a special apparatus for stirring up the 
lead sediment in the melting pot. 


In conclusion, the author summarises the points he has | 


enlarged upon, the observance of which is necessary for the 
making of a successful alloy. 


| voussoir blocks erected in cantilever fashion. 








Fig. 2—ERECTION OF AN ARCH-FORM 


(1) The general conditions under which the white metal 
bearing will be worked as forming the determining factor jn 
the selection of a suitable alloy. 

(2) The unit pressure on bearing as determined by the 
velocity of the journal circumference can be fixed. , 

(3) The selection of the constituents with reference to their 
non-corrosiveness or anti friction qualities. 

(4) The proper proportions for their alloying or combining 
can be determined. 3 

(5) The hardness of the selected alloy can be ascertained by 
figures sufficiently accurate, without recourse to experiment, 
a result, as far as the author is aware of, now made public for 
the first time. 

The list of alloys on page 441 is a selection principally from 
Hirn’s ‘‘ Metallurgy of Alloys,’’ with the hardness of a few 
compounds calculated out. As time has not permitted the 
author to check the complete list of compounds in reference 
to their chemical equivalents, bearing in mind that the latter 
must be whole numbers, it is advisable to do so before making 
a selection. 





ERECTION OF A CONCRETE BRIDGE. 


A RIBBED concrete arch bridge has recently been built near 
Belvidere, in America, the erection of which was on an 
entirely novel and original system, dispensing with centering 
and wooden forms in the erection of the arches. It isa 
single-track bridge for an electric inter-urban railway, and 
has four arches of 81ft. clear opening, the piers being 
spaced 87ft. 6in. between centres. Each arch has a circular 
curve of 83ft. 4in. radius on the intrados, with a rise of 
10ft. 6in. Each span has two arch ribs, 8ft. 10in. between 
centres ; these are 2ft. 6in. wide, and vary in depth from 3ft. 
at the crown to 4ft. 64in. at the haunches. For lateral 
stiffness the two ribs are connected by eight transverse beams 
2lin. wide. A 12in, spandrel wall is built along the middle 











Fig. 3—VOUSSOIRS AND MOULD 


of each rib, and a 12in. cross wall upon each transverse beam. 
These walls support a concrete floor 14ft. wide and 6in. thick, 
with a curb wall 8in. high along each side to retain the 
ballast of the permanent way. 

In the erection of the bridge radically new methods were 
employed, having for their purpose the elimination of all 
centering and falsework. The form for each arch rib isa 
self-sustaining arch of trough section, built up of large 
Each arch 
ring was divided into seventeen of these voussoirs, about dft. 
long. Fig. 3 shows one of these blocks being handled in the 
moulding yard, and at the right of the view is one of the 
steel moulds in which they were cast. Fig. 5 is a section 


| of an arch rib, showing the U-shaped form and the central 


core or rib proper with its steel reinforcing bars. The forms 
are of armoured concrete, 3in. thick in the sides and 4in. at 
the bottom ; the reinforcing consists of gin. round steel bars, 

















Nov. 2, 1906 


THE ENGINEER 





443 








———_—_—_—_ 
d vertically and horizontally, and the concrete is a1 to8 
made very wet. — : 

These U-shaped voussoir blocks weighed from 1500 1b. to 
9200 Ib. each. They were’ cast in moulds of steel plate— 
Fig. 3—ten moulds being required, nine for the arch blocks 
and one for the transverse girders The blocks at the ends of 
these gird 
concrete d 
for the ribs 
the moul : . . 
numbered and stored at the site. A light timber trestle was 
used to carry : : ; 7 
of a cableway, thus entirely dispensing with falsework. 

The scheme of erection is shown clearly in Fig. 4. To 
support the sectional forms or voussoirs in position, two 
timber A-frames were constructed, and for the first span one 
was set up on the abutment and the other on the pier. 
These were anchored back by pairs of 1gin. steel rods in 16ft. 
aths connected by sleeve nuts to admit of adjustment. 


sl the top of each A-frame extended eight Ijin. rods, 


lace 
mixture, 


eposited in them after erection becomes monolithic 
and girders. The blocks could be removed from 











ers have openings in the inner wall, so that the | 


ds in about twenty-four hours, and were then | 


a traveller, but the design contemplates the use | 


extending into the piers and abutments. The spandrel walls 
have jin. rods laid longitudinally and vertically, spaced 12in. 
between centres; and the floor has transverse rods 54in. 
apart, with horizontal rods wired to them. After the mono- 


lithic arch ribs and cross girders had been completed the | 
spandrel walls, cross walls and floor were built by means of | 


the ordinary wooden forms. 


The bridge was built for a live load of a train of two 40-ton | 
The unit stresses are | 
such that the tension in the concrete is kept below the limit | 
where there is any danger of cracking. Only the concrete | 
and steel in the rib proper were considered effective, but as | 


double-bogie electric inter-urban cars. 


the arch forms actually carry a considerable proportion of the 
dead load, the factor of safety is correspondingly higher. 
The total deflection in the arches was from 0-04ft. to 0-11ft. 
The advantage claimed for this system of construction is 
the elimination of centering, which is always a large portion 
of the cost of a concrete bridge, especially in deep water and 

| strong currents, or where floating ice has to be reckoned with. 


While, for the sake of expediency, in this case a travelling | 
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Fig. 4—BELVIDERE BRICGE—SCHEME OF ERECTION 


each terminating ina pairof lin. rods forming a horizontal Y. 
Two voussoirs for the two arch ribs of the span were 
assembled on the temporary trestle and connected by cross 
timbers, being then hoisted by the travelling crane. Fig. 2 
shows one arch completed, and half of the second span, the 
half-arch projecting from the pier as a cantilever. Fig. 1 
shows the traveller setting the keystones of the two ribs for 
one span. These views, it must be remembered, represent the 
construction of the forms, and not of the arch ribs them- 
selves. 

The erection was begun similarly from each haunch, the 
first block resting against the skewback, and having its outer 
end supported by attaching the Y of the first stay-rod to lugs 
on the temporary cross timbers. The next block was then 
set against the first one, and connected to the second set of 
rods from the A-frame. The abutting faces of the blocks are 
connected by steel dowels set in gas-pipe sleeves embedded in 
the lower corners of the blocks. When the keystone had 
been set in position the A-frame rods were slackened, allow- 
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ing the two halves of thearch to close upon the keystone, and | 
thus form a self-supporting arch. The rods and A-frames | 
were then removed. 
_ To ensure the proper fitting of the keystone the faces of the | 
skewbacks on the piers were dressed to an angle slightly less 
than that calculated ; the lower edge of the first block was 
rounded, and a din. strip of lead placed in the joint between 
the first block and the skewback. By means of the sleeve 
nuts on the anchor rods or guy rods the A-frames could be 
tilted so as to raise or lower half of the arch as a unit, turn- 
ing as if on a hinge at the skewback. In this way the 
central opening for the keystone was adjustable, and there 
was no trouble in setting the keystones in place. 

When the forms for the four arches were in place the steel 
reinforcing rods were placed within them; and the concrete 
for the arch ribs and transverse beams then deposited within 
the hollow forms. The concrete was composed of one part 
Portland cement, two parts sand, and four parts broken 
stone. The reinforcement consists of ten jin. round steel 
rods in the upper and lower faces of each rib, with vertical— 
or radial—stirrups of gin. rods to act as shear rods. The | 
fin, rods were in 30ft. lengths, lapped 3ft. at the joints, and | 





crane and temporary trestle were employed, the plan intended 
to be followed ordinarily is to use a cableway, as noted above. 
It is also pointed out that all settlement and deflection takes 
place in the arch rib while the concrete is wet, so that there 
is no liability of subsequent cracking. With ordinary centers, 
however, which are not struck until after the concrete has set 
and hardened, cracks may follow the settlement due to the 
removal of the centering. As to the plant required, one set 
of moulds will make forms for arches of spans from 25ft. to 
100ft. The bridge was designed and built by the Strauss 
Bascule and Concrete Bridge Company, under the system of 
Mr. J. B. Strauss, which has been patented in Europe. 








RAISING A GERMAN TORPEDO BOAT. 


Art the present moment, when the salving of the submarine 
Lutin has been successfully carried out, it may be of interest 
to describe an engineering feat which was achieved in the 





| one-third of the cost of constructing the boat should be paid 
| if the wreck were taken safely to the docks of Kiel harbour, 
| either as a whole or in pieces. If not, the firm concerned was 
to try salving the armament, for which work a payment of 
74,000 marks was fixed, while in case of a complete failure 
nothing at all was to be paid. Endeavours to lift the boat 
| by the aid of heavy wires passed beneath its bottom were 
fraught with great difficulties, due partly to the considerable 
depth and partly to the unfavourable atmospheric conditions, 
while the layer of mud covering the bottom of the sea 
seriously interfered with the work of the divers. The bow 
portion of the boat was eventually lifted sufficiently to be 
transported and to be hauled by the salving steamer Oberelbe 
into Kiel harbour, where both the salving steamer and the 
wreck were taken into shallow water by the aid of special 
shallow-draught steamers, where the wreck could be lifted 
with the aid of a shearlegs crane. The salving of the stern 
part took some weeks, and was not finally carried out until 
some time after the bow portion had been docked. 

In spite of the heavy damage suffered by the torpedo boat 
it was found that the wreck was susceptible of repair. As, 
however, the joining together of the bow and stern parts, as 
well as the remaining repairs, would take several months, it 
was decided to carry out the work on land, since the floating 
dock to which the stern had at first been taken had to be 
reserved for the torpedo boats of the active fleet. 








FORTHCOMING MEETINGS. 
No. IL. 


THE Institution of Civil Engineers holds its first meeting 
of the session on Tuesday evening, when the President, Sir 
Alexander Kennedy, will deliver his presidential address. It 
is impossible to give any of the subsequent papers, as the 
order in which they are taken cannot be settled far in 
advance. The Institution of Mechanical Engineers has 
already held one meeting. The next paper will be presented 
by Mr. Thomas Clarkson, of Chelmsford, on the 16th inst., 
the subject being ‘‘Steam as a Motive Power for Public 
Service Vehicles.’’ Later in the session papers will be sub- 
mitted on gas and other matters, including probably 
reports embodying several years’ work from two Research 
Committees. A special lecture will be given some time 
during February by Dr. H. S. Hele-Shaw, F.R.S., on 
‘* Starting and Stopping of Machinery.”’ 

With regard to the meetings of the Institution of Electrical 
Engineers, it is also impossible at the present time to give all 
the papers that are to be dealt with during the session. On 
Thursday, November 8th, the President, Dr. R. T. Glaze- 
brook, F.R.S., will give his address. The first paper to be 
read is on ‘‘ The Selection and Testing of Materials for Con- 
struction of Electrical Machinery,’’ by Professor J. Epstein, 
of Frankfort. 

The Association of Engineers in Charge have to a large 
extent arranged their programme. It commences to-morrow 
evening with a dance. On Wednesday, the 14th inst., Mr. 
James Swinburne, F.R.S., is to read a paper on ‘‘ Indoor 
Illuminants.’’ A paper by Mr. H. C. H. Shenton, on ‘‘ Small 
Water Supplies,’’ will be read on December 12th. At the 
commencement of the new year—January 9th—Mr. Melville 
will give a paper on ‘‘ Economisers.’’ Another dance will be 
held on the 12th of that month. On February 13th Mr. 
W. F. Goodrich will discuss ‘‘ Fuel Economics and Steam 
Generation.’’ The third and last dance will be held on the 
23rd of February. Mr. Henry Adams will read a paper on 
‘*Concrete for Foundations of Buildings and Machinery ’”’ 
on March 13th, and on March the 16th the annual dinner 
will be held. The last paper, which will be on ‘‘ Dynamo 
and Motor Speed Regulation and Control,’’ with demonstra- 
tions, by Mr. John T. Mould, will be read on April 18th. 
On the 27th of the month a Bohemian concert will take 
place. On May 10th the anuual meeting will be held. Six 
discussion evenings, confined to members of the Association 
only, will be arranged for during the session. The dates of 
these meetings have not yet been settled. The meetings will 
be held at the St. Bride’s Institute, Bride-lane, Fleet-street, 
E.C 


‘The Institute of Marine Engineers has already held several 
meetings. The next paper will be given on Monday evening 
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RAISING THE GERMAN 


earlier part of this year by the German naval authorities in 
the raising of torpedo boat $126. This vessel, on Novem- 
ber 17th last year, collided with the small cruiser Undine 
during some night manceuvres, and sank, having been struck 
near the forward water-tube boiler. As both vessels were moving 
at full speed, the latter was cut through and an explosion 
caused. The bow of the torpedo boat at first clung to the | 
stern of the cruiser, but eventually sank along with the stern 
part, carrying down thirty-two men of the crew, and severely 
injuring the torpedo boat S 127. Owing to the considerable depth 
—23 m., say, 75ft. 6in.—of the water, and the unfavourable 
time of the year, the berthing work had to be postponed until 
the month of May, though great doubts as to its success were | 
still entertained. In making arrangements with a firm of 
German specialists the Navy Department stipulated that 





TORPEDO BOAT, S126 


at the Institute’s building at 58, Romford-road, Stratford, 
E., the subject for discussion being ‘‘ Some Proposals regard- 
ing Screw Propulsion,’’ by Mr. W. Priedel. The meetings 
are held weekly on Monday evenings, and the subjects to be 
discussed in the order given include :—Lecture on ‘‘ Elec- 
tricity, with Illustrations,’’ by Mr. A. E. Battle ; a paper or 
discussion on ‘‘ Ventilation ;’’ lecture on ‘‘ Character ;’’ on 
December 3rd, ‘‘ Oil Engines for Marine Work,’’ by Mr. F. 
Timpson ; a lecture on ‘“ Electricity, with Illustrations,’’ by 
Mr. A. E. Battle. 








Roya. InstITUTION,—A general monthly meeting of the member 
of the Royal Institution will be held on Monday next, November 5th 
at 5 o’clock p.m. 
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TRIALS OF H.M.S. DREADNOUGHT. 


Tue following notes on the performances of boilers, pro: | 


pellers, and turbines of the Dreadnought will be found 
interesting :— 


Boilers.—Her boilers are, as is well known, of the | 


Babcock and Wilcox type, and have given very remark- 
able results. Indeed, it is doubtful if there are any records 
ot trials of the same duration and rate of steam production 
per square foot of heating surface in any similar group of 
boilers with the same economy. Comparing earlier and 
later boilers of the same type, the Dreadnought shows 
that, as found in nearly all other water-tube boilers, the 
large unit always gives greater economy than the small 
unit. The following table, based on official trials, shows 
this clearly :— 


No. of Total 


boilers, 


Boilers 


new in 


H.M. Ship 


ote 
Heatiog surfacze.| Duration, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


| 
TEE GRANTHAM DISASTER. 
Str,—Whilst various persons, acting doubtless in perfect faith, 
are suggesting all sorts of causes fur the fact that the 8.45 ex 
King’s Cross did not slow down and stop at Grantham Station on 
the night of 19th September, 1906, and whilst the Board of Trade 
Report on the matter is still unborn, I wish to draw attention to 
the real similarity of the disaster with three other well-known and 
fairly well remembered catastrophes of modern times :—Slough, 
1900; Witham, 1904; Salisbury, 1906. I spare you and your 
readers discussion on competing railway speed from rival lines. 
Take all that as read, take also as read, and understood, as an 
admitted fact in the four disasters quoted, that the trains were 


Results of full power trials. 





Weight of steam produced 
Coal :— 
Welsh, 
caloritic value. 


Per hour per 
sq. ft. of 


hours. Per ton of coal. 








sq. ft. 
9,103 


4,040 


Sheldrake 





Espiegle ... 
Hermes 26,520 


Dreadnought... 55,400 





These results are obtained by measuring the condensed 


steam, but as the “ make up” is water pumped into the | 


boiler and lost between the feed pump and measuring 
tank, after being turned into steam, this might also be 
added, and in the case of the Dreadnought would give 
7°07 1b. of steam produced per square foot of heating 
surface per hour, for the same coal bill. 

The propellers.--A correspondent has pointed out that 
it was to be expected that the inner, which are the after, 
propellers would have always revolved faster than the 
outer ones. 
same dimensions, viz., diameter Sft. 10in., pitch 8ft. 44in., 
and it will be noted that the slip of the wing propellers 
seems to be less at low speeds, about the same at 19°4 
knots, and less at 21°6 knots, than the inner propellers. 
And though apparently each propeller was intended to 
transmit the same power, yet a glance at the figures we 
gave in our issue of October 12th will show that this was 
only approximated to at 19-4 knots, and that at 21 knots 
the high-pressure turbines operating the wing shafts gave 
only about 40 per cent. of the total power. Evidently 
there is much to be said for those who advocate that the 
wing turbines and propellers should exchange places. 

The engines.—The engine results leave no doubt of the 
advantage of the “ closed exhaust.” 

The tables of initial pressures in the various turbines 
offer problems to students to find the efficiency of the 
steam. The cruising turbines are designed to have four 
expansions, the high-pressure ahead turbines six expan- 
sions, the low-pressure ahead turbines seven expansions, 
and the low-pressure astern turbines five expansions. 
But a more momentous problem is that of propeller 
thrust. It will be observed that the port inner shaft is 
credited with transmitting an average of 7447 horse-power 
at 333°3 revolutions during the eight hours’ full power 
trial, and at 351°4 revolutions per minute there might 
be danger of the internal clearances of the rotors 
disappearing. 

All four tunnel shafts have a minimum external diameter 
of 10}in., and internal diameter of 6}in. 

Mean speed.—As to the mean speed obtained during 
the eight hours’ trial, a correspondent points out that from 
the figures we published the mean speed seems to be 20°993 
knots for 24,712 horse-power, obtained by equating the 


revolutions of each shaft, which gives a mean speed due to | 
inner shafts 20°811 and 20°042, and to outer shafts 21°814 | 


and 21-304. A more correct mean seems to be obtained 
by allowing for the “ mean slip” of all shafts between 
19-4 and 21°6 knots, and this gives a mean for the eight 
hours of 21°129 knots, which would accord with the 
designed speed of 21 knots for 23,000 horse-power. The 
slip per cent. of the various shafts at the speeds 
mentioned are:—Starboard inner 21°041 and 25°324, 
port inner 20°369 and 24-738, starboard wing 21°690 and 
20°815, port wing 21°716 and 19°871. Evidently new 


All the propellers appear to be of about the | 


Ib. 
16,508 


lb. 


4-82 B.T.U. 


| heating surface. 
| 


14,310 


19,219 14,690 


19,129 14,390 % 


22,467 not known 


not slowed down when approaching the stations at which they 
were severally derailed. Let us admit that in two of 
| the cases — Slough and Grantham — had the line been 
open to them straight on, no collision in the one case, and 
no derailmnent—and, therefore, no disaster—weuld have occurred 
in the other. The direct cause of trouble, then, in these 
two cases, seems to have been in the failure to provide a clear 
block space ahead of a danger signal. In the case of Slough 
we all know that the desire to collect railway tickets—or failing 
them excess fares—from ‘‘ would-be free riders ” to Windsor races, 
led the station master at Slough to foul the main line on which the 
| Flying Dutchman—11.45 a.m. ex Paddington—was already a 
minute overdue. The facts concerning this were fully dealt with 
| by me in the pages of the Public Health Kngineer—now Local 

Government Officer—for July 7th, 1900, in a leader under the head- 

ing of ‘*The Slough Railway Disaster’—see vol. vii., page i., of 

the Public Health Engineer—and were at the instigation of Mr. 

Clement E. Stretton, of Leicester, reprinted in the Hugine Driver 

and Fireman's Journal, and so were circulated throughout the rail- 

way world. 

What I wish to impress upon the minds of those who as a rule 
provide us with safe and speedy transit, but who sometimes 
lamentably fail to do this, is the extreme danger of virtually meta- 
morphosing a through station such as («) Slough, (6) Witham, (c) 

| Salisbury, and (d) Grantham, into a terminus, by, in the case of (a) 
| stopping a local train on the line that should have heen held sacred 
for the express, (4) having a sharp curve near the station at a posi- 
tion where there would be a tendency on the part of a belated 
driver to gain time, (c) is identical, but (d@) calls for a more close 
scrutiny. Grantham, as approached from the south, is near the 
foot of a long and steady fall, well nigh to the Fen level of Lin- 
colnshire, from the plateau bounding Huntingdon and Lincoln- 
shire. Only perfect faith in brakes can justify a high speed into 

Grantham from the south, if a stoppage at the platform at 
| Grantham is imperative in the interests of life and property. No 

such stoppage, in the interests of life and property, is imperative 

at Grantham if, and only if, the points are open to the north. 

Why, then, permit a system to creep in under which the great 

straight—or well-nigh straight—open road to Doncaster, fit for 60 

miles an hour, should be so crnelly crippled as to be only fit for 10 

to 15 miles an hour, by setting the points for Nottingham? Had 

the road been open to the north no accident would have 

happened. The train would have gone perhaps three-quarters of a 

mile down the line, and would have run back into Grantham, and 
| we might—although I am not sure that the public would—have 

learned whether the cause of overrunning the station was a jammed 
regulator valve, a defective vacuum in the brake cylinder, or one of 
| the other many side causes volunteered so freely in explanation by 

a number of persons, responsible and irresponsible. We should 
| perhaps, have heard no nonsense about premium apprentices, 
| who, if well grown, healthy and muscular, will not be likely to be 
| bad firemensmerely because they happen to have been through 
| the shops and have become efficient turners and engine fitters 
instead of being mere eugine cleaners before having access to the 
sacred footplate of an express locomotive ; and surely the engine- 
| men must admit themselves that it is better to serve under a 

locomotive superintendent who has:really been through the mill 

than under some one who, however good a mechanic he may be, 
| has not fired or driven an express locomotive ; and how are such 
| to be trained otherwige than as Talbot was? 

The habit on the part of railway management of treating a 
terminus as a station at which a train approaching at express 
speed is certain to be able to stop is a growing blot on railway 
working, and must be eliminated. Yet trains are frequently 
‘timed ” to approach within a mile, and sometimes much less, or, 
at least, are ‘‘ run” at full speed within much less than a mile, of 


propellers should be tried, sanguine prophets giving the~.» terminus; and if this practice is bad and dangerous, as I main- 


ship 23 knots when so perfected. 








GiLascow TECHNICAL COLLEGE SCIENTIFIC Soctety.—At a well- 
attended meeting of this body, held in the College on the 27th 


ult , Professor A. L. Mellanby, D.Sc., read a paper on ‘‘Some | 


Rival Steam Engine Cheories.” The president, Mr. W. W. Lackie, 
M.I.E.E., occupied the chair. By means of indicator diagrams, 
and presure volume curves, Dr. Mellanby explained what was 
meant by the missing quantity of heat expended within the 
cylinders of steam engines, and discussed the several theories 
which have been put forward to expain its disappearance. He 
proceeded to show from a seriesof experiments the effect of steain 
jackets on the temperature of the cylinder walls, and the influence 
this had on the heat unaccounted for. The results he had obtained 
confirmed the conclusions arrived at by Callender and Nicholson, 
and he was of opinion that, owing to the comparatively small 
variation in the temperature of the cylinder walls, the losses due 
to initial condensation were not so great as is commonly supposed, 
and that leakage losses past valves and pistons are much greater 
in roost engines than is generally realised. The economy derived 
from the use of superheated steam in practice could be still 
accounted for, as it was a well-known fact that with superheated 
steatn the leakage is reduced to between one-thirtieth and_one- 
tiftieth of what it is when the steam is wet. A discussion followed, 
at the close of which the Professor was cordially thanked for his 
paper, 


tain-it is, in the case of a terminus, such a practice is equally bad 
when an open and through station is converted into a terminus—so 
far as danger is concerned—by (a) fouling the line, as at Slough ; 
(6) and (c) having eurves of too short a radius on a main line; 
| or (d) making a praetice of closing the main line and setting the 
| points open to a most dangerous curve, as at Grantham. 

I well remember, some years back, having arranged to travel 
with the late Mr. Samson Fox and Mr. William Fox to Leeds from 
| St. Pancras. Owing to unexpected delay in the streets, I missed 
| the train; they waited for me, and we went by the Great Northern 
Railway a little later. When we arrived at Leeds we did not regret 
having missed the Midland train, as we found the platform where 
our would-have-been train arrived, ploughed up, and the engine 
was engaged in investigating (Smith’s bookstall, having taken 
with it the buffer blocks. The explanation was “ neariy full 
speed to the station yard, and failure of brakes due to atmospheric 
conditions.” 

I have been several times into St. Pancras Station ata speed which, 
when arrested by brakes, rolls passengers on to the floor. A 
failure of the brakes under such conditions of speed would bring 
the locomotive into the refreshment room and offices at the end 
of the platform. When it happens it will be calle 1 an *‘ accident.” 
I prefer to describe these incidents as ‘‘ disasters.” 

I should like, before closing this letter, to say that in the case of 
Salisbury, I mentally absolve from blame those who laid out the 
line, as at the time when the line was surveyed and laid all trains 
stopped at Basingstoke and Salisbury, and if only the instructions 
of recent times to run through at not more than 20 to 30 miles an 
hour had been obeyed, no disaster would have occurred. Slough, 
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Witham, and Grantham, do not appear to me to call for suc 

palliative consideration. ia 
As this letter deals with important issues, I will sign my name 

in full. STEPHEN HARDING TéRRy 
17, Victoria-street, 8.W., October 23rd. a 


UNEXPLAINED RAILWAY ACCIDENTS, 


Srr,—Mr. Stretton’s letter in your issue of 26th October on the 
subject of the Grantham accident is most welcome, as in it at last 
we find a probable explanation. Even if not the true one, it 
describes a state of affairs which is quite possible, which might 
occur at any time, and should be carefully guarded against, . 

The question, therefore, arises whether we are not paying too 
high a price for the system of dual control which is now in vogue 
I am inclined to think that the guards’ valves should be done away 
with, and only a hand brake on the vans should be under their 
control. That they should have the power of interfering with the 
principal brake, to the extent of nullifying its action under certain 
circumstances, seems to me a survival of the old days in which they 
had sole control of the brake, which in its turn was handed 
down from the coaching days. It is not as if there was only one 
man on the engine, there is always a fireman, who would surely be 
familiar with the process necessary to be gone through in order 
to stop the engine, however high in the social scale he might he 
Such survivals resemble certain organs in the human body, which 
are no longer necessary, but a source of danger, and better 
removed. 

In one of the early motor fire engines the brakes were actually 
fitted for the passengers to apply instead of the driver, the reason 
being given that otherwise the men would be afraid to ride on it, 
Asa matter of fact, of course, it was a most dangerous arrange- 
ment, and undesirable in every way. 

| hope some of your other correspondents will discuss this 
question I have raised as to doing away with the guard’s valve, 

Christchurch Lodge, Guildford. C. F. DENDY Marsuatu. 

October 30th. 


[It must not be forgotten that unless the guard deliberately holds 
his valveopensuch an occurrence as described by Mr. Stretton cannot 
happen. The guard’s valve is fitted with a device which shuts it 
automatically as soon as the handle is released. That a guard 
should deliberately hold the valve open when he found it was doing 
no good is hardly credible.—Ep. THE E.] 


Sir,—On page 241 of your issue of the 26th Mr. Cleme t 
Stretton makes the statement that the drivers have to use the 
large ejector when working trains to create what he terms a 
‘*second vacuum.” 

My own experience of the large ejector having to be used was 
when the rolling stock was in a deplorable condition from wastage, 
I can hardly imagine that Mr. Clement Stretton wishes to imply 
that the train of the Grantham accident was in such a condition, 
yet this is the only construction which I can put on his letter, 
Such an experienced railway expert ag he should surely be aware 
that under no conditions of railway working is it ever necessary to 
make use of the large ejector, except for the express purpose of 
effecting a rapid release of the brake. JOHN RIEKIE, 

Argaith, Dumbreck, Glasgow, October 28th. 


HORSE AND ENGINE POWER, 


Sir,—The term horse-power applied to the work done by an 
engine, under the conditions laid down by James Watt, has fre- 
quently been questioned. Even as late »s last August a leading 
article appeared in THE ENGINEER under the title of ‘‘ Power and 
Effort,” in which the work of a horse was compared with the work 
of the engine—referred to terms of horse-power. 

The article referred to raised so.many issues, and showed up so 
many anomalies, that to traverse the ground taken by the writer, 
and to examine the truisms, would be a task of some difficulty, 
but the point of the whole article may be reterred to a negative 
statement. The quotation is as follows :—‘‘ Now, a small engine 
cannot be powerful, other things being equal; which for our 
present purpose means that it cannot exert any considerable 
force.” This truism exposes the anomaly, because the horse puts 
forth a great force at a low velocity, whilst an engine, especially 
in motor car work, is a combination of a minor force and high 
velocity. 

For many years most engines were sold under a so-called nominal 
horse-power, whereas the actual power was often six times as 
much ; this term has more or less fallen into disuse, giving place 
to the more correct power value, termed the indicated. Even this 
is a doubtful quantity, because the mechanical efficiency, or brake 
horse-power, may range from 70 to 90 per cent. of the indicated 
ower. 

The brake horse-power of an engine is a combination of speed and 
force, in which a small engine running at a high speed may and 
does develop a power under a minor force equal to another engine 
moving ata lower speed acted upon by a greater force. Now, 
the slower running engine under the greater force more nearly 
approaches the actual work done by a horse, but a 1 horse-power 
engine can never equal the work done by the animal. One horse 
of avery ordinary type will start a load of one ton easily, and can 
keep it moving ata rate of three miles per hour, or for a time at 
four miles per hour, without much apparent effort, and the same 
horse has sufficient reserve force to take the above load up a hill of 
1 in 20 for some distance without resting at a speed of 14 miles per 
hour. 

Now, 1 horse-power, as engine effort, could do nothing with 
such a load under the conditions, and it can be shown that a 
engine made on motor car lines must give off 8 horse-power to do 
the work one horse can easily accomplish. Let the horse complete 
one minute’s work, which, at the rate of 1} miles per hour, equals 
132ft. The animal has its own weight to lift, it must also lift 
2240lb. through 6$ft., and at the same time exert the tractive 
force necessary to move the load through 132ft. The whole effort 
of the animal may be termed its indicated horse-power. ‘The force 
applied by the horse is relatively large at a low speed, butit is con- 
tinuous and consistent, which is continued until the physical force 
falls to an equality with the resistance, then the horse stops. The 
work done, assuming the tractive effort to be 891b., equals 89 Ib. 
x 132ft. = 11,748 foot-pounds, and 2240 Ib. x 64ft. = 14,560 
foot-pounds, or a total of 25,308 foot-pounds in one minute. Now 
assuming this to be brake horse-power, which equals 80 per cent., 
then the whole power of the horse is practically 33,000 foot-pounds, 
or 1 indicated horse-power. . 

Let the conditions of load, speed, incline, ‘distance, and time be 
referred to an engine driving a motor car, and examine the result 
in regard to the power required to do similar work to the horse. 
Whether it be horse or engine, the actual foot-pounds of net work 
will be the same, viz., 26,308 foot-pounds, or a constant pull 
of 2001h. acting through 132ft. 

To bring the two conditions to an equality, size of wheels, and 
the difference between the two methods of traction, are neglected. 
As an arbitrary assertion, say, the wheels are 30in. diameter, or 
7ft. 6in. circumference ; the resistance between wheel and road, 
89 Ib.; load one ton. Engine, single-cylinder, 4in. stroke, revolu- 
tions 1020 per minute, being 58 revolutions of the engine 
to one revolution of the road wheels. 

The resistance total equals 200 Ib. acting at the end of a lever 
15in. long, therefore, 200 x 15 = 3000 inch-pounds acting at the 
centre of the axle. The crank radius is (2in. x 58) + into 3090 
= 25 1b. pressure on the crank radius, but the mechanical efficiency 
between the crank and the road wheel may be only 50 per cent; 
therefore, 501b. pressure acting continuously on the crank pin 
should be able to carry the car through the distance in accordance 
with the conditions. As a matter of fact, it will not, in spite of 
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— 
the truth that 58 x 2 x 50 = 5800 inch-pounds acting against 
15 x 1 x 200 = 3000 inch-pounds of resistance. 


Now, if the crank was driven at a continuous speed of 58 revolu- 
tions to 1 of the road wheel under a constant force of 501b., which 
's for 50 per cent. loss during transmission, then the work of 
allows for oV pel : “are ria? 
moving the car through 132ft. on an incline of 1 in 20 would be 
accomplished. > R 

It is quite evicent that the fault which gives the anomalous 
conditions lies at the door of the engine. An analogy may be 
pointed in this way. The small engine can deal with small weights 
at a rapid rate, whilst the true conditions are larger weights to be 
moved at lower speeds. A boy may carry the smaller weights, 
but the power of a man is required for the larger. The boy could 
move « number of small weights, and put forth the same aggregate 
power as the man in moving the same total weight, but in larger 
arcels. In other words, the boy cannot be powerful under the 
conditions ; but a man can, and this is the fault of the small 
engine : it is not powerful enough, : ; 

In the preseut case, and in all cases, the engine has to provide 
for, say, 20 per cent. of loss between the indicated and brake 

horse-power, and, probably, during hill climbing, 50 per cent. of 
the brake horse-power 18 lost in transmission to the road wheels, 
and 26,308 foot-pounds are required to perform the actual work. 
Then the total work equals 26,308 x 2 = 52,616 foot-pounds, and 
this is only 80 per cent. of the total, and 100 per cent. = 65,770 
foot-pounds ; but the engine must supply power to keep up its 
own speed, or 680ft. per miuute, against a resistance which is 
equal to the difference between the real indicated and brake horse- 
ower, or 13,164 foot-pounds. Therefore, the actual power the 
engine must develop equals 78,934 foot-pounds, or 2-39 indicated 
horse-power. Such an engine arranged to give a large force at a 
slow speed might do the work ; but it also shows that an engine 
arranged to meet the conditions of horse effort must have a power 
of 2:39 times that of the animal. The actual engines especially 
for motor work develop their power at high speeds under a minor 
force. ‘The present case resolves itself into a self-evident fact that 
the turning moment of the driving wheels, represented by 200 Ib. 
resistance, acting at the end of a lever ldin. long, must be met by 
the engine. 

The question is, How does it meet the devaand, and under what 
conditions? The relative revolutions are fifty-eight for the engine 
and one for the road wheels. Now, in one revolution of the road 
wheel « distance of 74ft. is moved through, against a resistance of 
200 x 74 = 1500 foot-pounds ; but this is acting at the end of a 
lever 1}ft. long; therefore, 1500 x 14 = 1875 foot - pounds, 
assumed to be acting at the centre of the axle. Assuming this to 
be only 50 per cent. of the amount taken from the engine, then 
1875 x 2 = 3750 foot-pounds, and this is only 80 per cent. of the 
indicated power ; therefore, 100 per cent. equals 4687 foot-pounds. 
Now, in 58 revolutions of the crank the piston has moved through 
38ft., but the actual power distance is one-fourtk, or 9°5ft., and 
4687 + 9°5 = 493 foot-pounds, or 493 lb. acting through lft. This 
493 Ib. is pressure upon the piston, but enough power must be 
developed to carry the engine through four strokes ; therefore, 
493 x 4 = 1972 1b. pressure on the piston, and assuming 90 lb. 
per square inch to be the average pressu e, then 1972 + 90 = 
22 square inches, the area of the cylinder requiied to do the work 
which 1 horse-animal does easily. 

The indicated horse-power equals (-90 x 22 x -33 x 2 « 1020) + 
{ = 10 indicated horse-power, and 80 per cent. of this equals 
8 brake horse-power, the engine required to take a load of one ton 
up a hill of 1 in 20, against a road resistance of 89 lb., through a 
distance of 132ft. in one minute. 

Under the conditions the horse is eight times more powerful than 
the engine ; but this is not true, because both horse and engine 
have supplied equal amounts of power, and both have performed 
equal work under the given conditions. 

The application of the power by the horse is direct, in a line 
with the work he is doing, whereas the engine power has to be 
changed from rectilinear movement into rotary, and this is the 
tirst real loss, which is in the proportion of the diameter to the 
circumference. With the horse there is no change in direction ; 
with the eogine an intermittent reciprocating movement, and al! 
such changes absorb or lose power. Therefore an engine can 
never compare favourably with a horse effort, but there are con- 
ditions in which, say, a 24 horse-power engine is equal to 1 horse, 
animal power, 

Reliance upon the velocity factor as an agent for power is at 
the root of many motor car failures, and will continue to be so 
so long as the load factor, under slow application, is not provided 
for. Whilst an 8 brake hor.e-power engine is required to perform 
the work of 1 horse under the given conditions, it may be that 
under the ordinary running conditions at reasonable speeds less 
than one-half of that power would be needed. Larger cylinders 
and lower speeds will do more for the motor car industry than all 
the legislative restrictions that may be imposed. In other words, 
greater force at lower velocities will bring the value of the engine 
power to a nearer equality with animal power, but it can never be 
much nearer than 2} to 1. 

Further, the governing of engines automatically will eventually 
result in a set of conditions in which flexibility of power, at one 
speed, may range from full power to one-eighth of that power, 
whereby the genera! power conditions over a period of time will 
compare favourably with the work of a horse, and thereby do much 
to destroy the anomalous difference between horse and engine 
power, JOHN BATEY, 

Uctober 8th. 


SILT AND SCOUR. 


Sir,—Your ‘‘ correspondent” who writes on this subject in 
your last issue, assumes knowledge on the part of your 
readers which I confess at once I for one do not possess. He 
fails in definition. I do not know with the necessary precision 
what he means by the words ‘‘silt” and ‘“ scour.” Furthermore, 
he apparently knows of views being held by engineers which I 
certainly never heard of, as, for example :—‘‘ The popular idea of 
scour is that it depends entirely on the velocity, rede nothing to 
do with direction.” This idea is decidedly unpopular with engi- 
neers. Again, he says:—‘‘QOne of the ideas underlying the 
popular theories of silting and scour seems to be that flowing water 
has weight.” This is a saying hard to understand. Surely, if 
your correspondent had to design an aqueduct to carry flowing 
water across a river, road, or valley, he would design that aque- 
duct as though the water it contained was at rest. 

A very careful perusal twice over of the article has left on my 
mind a — confused impression of what the writer means. I 
hope he will see his way to elucidate his points in another com- 
munication to THE ENGINEER. It is not possible to criticise to 
advantage statements the meaning of which you do not clearly 
grasp, but one or two passages seem to be at once plain and 
opposed to facts. I may, perhaps, say that some years ago I had 
opportunities for making experiments on a small stream running 
through sand, which, as far as they went, confirmed existing 
views, ; 

This letter is of necessity disjointed. I cannot ask for much 
space—at least, until I understand more clearly what your corre- 
Spondent means. I myst beg to be excused if this letter takes in 
Some measure the fortn of notes by the way. 

The diagram which he gives of a Venturi tube, and his argu- 
ments about vacuum, have no application whatever to water flow- 
ing 1n an open stream. 

The first error in your correspondent’s communication is the 
tacit assumption that water has no friction. N ow, if water is per- 
mitted to flow with moderate velocity through a sand channel, two 
things will happen. It will pick up from the bottom and sides 
sand, which can only be done in either or both of two ways— 
first, the lighter particles will be moved from their beds by fric- 
tion; secondly, the heavy particles will be removed by the direct 





thrust of the water operating just as it does on the floats of an 
undershot water-wheel. We shall then have a stream of water 
carrying in suspension fine particles, and rolling along the bottom 
silt of a coarser kind. Your correspondent holds that the 
presence of silt in water diminishes the quantity of water by the 
volume occupied by the silt. This is pure theory, however, and 
is flatly contradicted, as I think, by Professor Osborne Reynolds’ 
famous experiments. 

Again, in another place we are told that ‘“‘the majority of 
hydraulic engineers cannot grasp the fact that although they see 
the water flowing over the whole surface of the canal it is quite 
possible that there is no flow near the bed.” Now I do not suppose 
there is in existence any hydraulic engineer who has not at some 
time or another been obliged to gauge the delivery of a river, canal, 
or stream, and who did not then find out that the velocity of the 
current varies with the depth. But it has yet to be proved that 
in any stream with a fall of bed of any given number of inches to 
the mile, there is a sheet or stratum of water of measurable depth 
which is not in motion, unless, indeed, at the bottom of deep pools 
which are found in many rivers. 

Once more. Your correspondent holds that the viscous theory of 
water must be given up. hat then about Froude? What is the 
cause of the resistance of a ship? But without going so far away 
from the subject as this, may I ask your correspondent to say how 
and why fine silt or sand is suspended at all in flowing water? Its 
specific gravity is greater than that of water, and it ought to sink. 
It does not do so, because the surface of each grain is very large 
in proportion to its mass, and it is sustained by the viscosity of 
the water. 

This is no doubt a rambling epistle, but although it does not 
raise questions in a very orderly fashion, it does raise them, and 
when we have the necessary explanations, it will be possible to 
deal further with a very important subject. 

Westminster, October 22nd. C.E, 





POWER CONSUMPTION OF ROCK DRILLS. 


Sir,—In your issue of the 12th inst.—page 371, column 2— 
appears the following paragraph :— 

‘A 3hin. rock drill at full work has been found to require 
28 to 32 indicated horse-power at the compressor, but the actual 
peee used against the rock was determined in a certain case to 
ve only 1-7 horse-power. On the basis of 28 horse-power at the 
compressor, consequently, the efficiency of power at the drill bit 
was only 6 per cent.” 

Surely, if these figures are correct, the test must have been made 
under abnormal conditions. With modern machinery and fair 
working conditions such a result would be impossible. 

If abnormal conditions prevailed, such asa very small diameter 
air pipe of very long length, elbows instead of easy bends, leaky 
joints, &c., the loss obviously would be large, but this would indi- 
cate bad management and not inefficiency. 

It would be interesting to know how the ‘‘actual power used 
against the rock ”—1-7 horse-power—was arrived at. 

East Finchley, October 22nd. J. W. CABLE. 

[The short note to which Mr. Cable refers was quoted from an 
American paper which, unfortunately, does not give the actual 
conditions of the test. If Mr. Cable or any other correspondents 
could give us well attested figures of the power and consumption 
of rock drills they would be read with interest.—Epb. THE E.] 





MILD STEEL. 


Srr,—In your very flattering articleon my memorandum | am 
asked to confirm, which I do with the greatest pleasure, your 
interpretation of my views about possible changes in steel, due to 
time effect alone, but I cannot refrain from disagreeing with your 
concluding views as to my feelings about mechanical tests and 
chemical analysis. Instead of wishing to substitute chemical tests 
for mechanical ones, I can unhesitatingly say that I would far 
rather dispense with chemical analysis than with the mechanical 
tests ; but I would prefer, and I thought I had mentioned this, 
that a test could be devised for detecting treacherousness in steel. 
In the past I have, whenever possible, and sometimes under great 
difficulties, supplemented the temper bending tests by bending 
tests on samples which were simply sheared. This test is, however, 
of no use for plates above fin. in thickness. At present I incline 
to the belief that the check tests which the Manchester Steam 
Users’ Association insist on carrying out on boiler plates for all 
new boilers may prove to be the best safeguard yet devised. 
Samples are cut off the plates as they arrive at the boiler works, 
and tested later on. If the immaterial is of a quality which 
deteriorates, then these belated tests should give some indication 
of the change. 


Manchester, October 29th. C, E, STROMEYER. 





THE DISTRICT RAILWAY. 


S1r,—Referring to your last week’s article suggestive of reduc- 
tion of working expenses as solving the District Railway difficulty, 
may I indicate one item of them which, though not of an engineer- 
ing nature, may find a place in your columns, 

Since the electric system was adopted each car is provided with 
ayuard. The duties of these officials seem to consist chiefly in 
opening and shutting doors, announcing names of stations, and 
switching lights on and off. The latter could easily be done at 
certain stations by the station staff, and as to the former services, 
there is really no necessity for them. They are luxuries only, as is 
proved by their absence in the pre-electric period, and even now 
on this very line in the London and North-Western box-car 
trains. 

Probably 2d. or 3d. per train-mile might be saved by allowing 
the passenger to think and act for himself in these respects, as in 
the old days. 

All available wall and other space should, of course, be utilised 
for names of stations, which should be arranged to catch the eye 
readily of all passengers. 

In some of the Colonies the name-boards are placed at right 
angles, as well as parallel, to the line, thus greatly assisting their 
visibility. M. Inst. C.E. 

October 25th. 


TRADE DISPUTES. 


S1r,—In my last letter, regarding the rights of free labour and 
the Trades Dispute Bill, | spoke of the National Free Labour Asso- 
ciation as being a useful registry office. I.see by the reports in 
the papers that at the Annual Congress of that Association, held in 
the Memorial Hall yesterday, it was resolved to uphold the rights 
of free labour by every legitimate means, and, in short, to organise 
resistance to the tyranny which trades unions seek to impose upon 
it. It is to be hoped that civil engineers, whose specifications and 
technical skill guide, utilise, and extend the manufactures of this 
country, will support the men who are anxious and ready to labour 
and so carry out these specifications, at fair and reasonable rates, 
and to assist them by the exercise of the franchise, as free British 
citizens, to choose and elect strong men to represent their claims in 
Parliament and elsewhere, and so help to bring the fight that is 
coming on to a satisfactory finish, and thus in future moderate, 
if not Bar STRIKES. 
Cambridge, October 30th. 





LOCOMOTIVE BUILDING UP TO DATE. 
Srr,—I read with dismay the following paragraph in this morn- 
ing’s issue of a popular daily illustrated paper :— 
“* Huepress Train Peril.—Just after leaving Halifax on Saturday 








afternoon the whole of the motor machinery of the Manchester- 





Bradford express engine fell out, huge pieces of machinery 
smashing the sleepers. The driver pulled up very quickly, but 
had a piece of metal fallen across the rails it would have caused a 
terrible accident.” 

Here we have the spectacle of a pair of cylinders, crank axle, 
slide bars, connecting-rods, and link motion suddenly becoming 
detached from a locomotive under steam, and falling in a heap 
‘*flop”” on the permanent way. 

Can it be possible that this engine was only glued together, and 
that the heat from the boiler proved too much for it? What are 
the Board of Trade and the Government doing to allow such 
things? Perhaps Mr. John Burns will give this matter his personal 
attention. H R. be SA.Is, A.M.1.C.E. 

Iver Heath, Bucks, October 29th. 





SCREW PROPELLER LOSSES. 


Sir,— Your issue of August 10th, 1906, page 153, contains a letter 
by Mr. Frank Foster giving some of the usual rather intricate and 
elaborate calcnlations as to what becomes of the missing energy. 

But, Sir, avoiding for the moment all figures, is not a sufficient 
explanation apparent on glancing at the blades of an ordinary 
propeller, set at about, say, 45 deg. ? 

At such angles it is evident that approximately an equal effect 
of the blade, when in motion—and more than an equal proportion 
of the indicated horse-power—must be applied, uselessly, to 
rotating or dispersing the water instead of driving it astern. 

Of course, finer pitches of the blades would apply more of the 
effect and power in the desired direction, but as the pitch thus 
becomes more effective, the revolutions and the skin friction on the 
blades must increase with “ cavitation ” at extreme speeds. 

AN OLD SUBSCRIBER. 

South Australia, September 20th. 





THE EXAMINATION OF PATENTS. 


S1r,—May I claim the use of your columns to call attention to 
an important result of the introduction of the examination system 
at the Patent-office / 

Nearly two months liave now lapsed since I lodged a provisional 
specification for a small electrical appliance to be used with motor 
car engines. There was only a single claim, and I appended a sketch 
for the information of the examiner. I have not yet got either a 
grant or a refusal of protection. 

Now, protection only lasts six months. Two of these are gone 
already. How many more, who can say / 

If this takes place with a simple invention like mine, what will 
happen with complicated inventions! And what is the good of a 
provisional protection / PATENTEE. 

October 29th. 





AIRE AND CALDER NAVIGATION. 


Sir,—Iu your article No. If. on ‘‘The Royal Commission on 
Canals and Waterways” I notice that Mr. W. H. Bartholomew is 
mentioned as giving evidence as the engineer of the Aire and 
Calder Navigation. May I point out that this is not correct, as 
Mr. Bartholomew retired from the position of engineer to the 
Navigation in 1899, and I have had the honour to hold it since that 
year. 
” Mr. Bartholomew is now a director of the Navigation. I ask 
you to make the correction, as friends of mine in various pa ts of 
the world whoread THE ENGINEER will wonder when I relinquished 
the appointment. GERALD Fitz GIBBON. 

Cawood, Apperley Bridge, October 27th. 





BRIDGE OVER THE RIVER TEME. 


Srr,—With reference to the notice of the old cast iron bridge 
over the river Teme, at Stanford, Worcestershire, which appeared 
in your issue of last week, I beg to inforra you that Mr. John E. 
Wearing, of Birmingham, was associated with me in advising the 
County Council as to its stability. 

Wishing to preserve the old bridge, if possible, we prepared 
designs in which the original cast iron framing was to be retained. 
The increased stability necessary to meet the requirements of 
modern traffic was obtained by what was practically a new 
internal bridge of ferro-concrete. 

The Council, however, decided to build an entirely new bridge, 
and to our great regret this most interesting and unique example 
of early metal bridge building was destroyed. 

2, Great George-street, W. HucH Woopcock, 

Westminster, S.W., October 29th. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the 
Admiralty :— : 

Engineer Commander.—A. Rayner, to the Acheron, for super- 
vision of instruction of second-class stokers. 

Engineer Sub-lieutenants.—H. L. Hammond and G. Hick, to 
the Mars, temporary, on completing. 








ScorrisH INsTITUTION OF ENGINEERS AND SHIPBUILDERS.—At 
the first general meeting of the fiftieth session of the Institution of 
Engineers and Shipbuilders in Scotland, held in the Institution 
Rooms, Bath-street, Glasgow, on the 23rd ult., Mr. James Gilchrist 
—Messrs. Barclay, Curle and Co., Whiteinch—the president, in his 
opening address, complimented the members on the flourishing con- 
dition of the Institution. The financial position was satisfactory, 
and new members were continually coming forward. The total 
funds amounted to £8208 5s. 6d., and the membership of all grades 
totalled 1529. They had now reached a very important epoch in 
the history of the Institution—the opening of the fiftieth session, 
their year of jubilee. They had as their first president, in 1856,. 
Professor Dr. Macquorn Rankine, whose writings were familiar to 
every engineer. They had also in these early years Mr. Walter 
Montgomerie Neilson, Mr. James Reid, Mr. John Elder, Dr. A. C. 
Kirk, and Dr. Peter Denny. Time would not permit him to tell 
of the Napiers, the Thomscns, the Inglises, the Scotts, the 
Cairds, and others of note who had spent much time with them. 
The beginning of the Institution was contemporaneous with the 
beginning of a progress in all the arts and sciences without parallel 
in the history of the world. At its birth little was known about 
electricity and its great possibilities. Now they had the world 
almost circled by telegraph wires. Electricity now lighted every 
important town on the face of the earth; it drove the tramcars, 
and was the motive power in all their large shipyards, factories, and 
workshops. Glasgow was perhaps the last of the large cities to 
adopt electricity, but their waiting had not been in vain, their 
electric power stations were among the finest in the world. Mr. 
Gilchrist afterwards referred at length to the progress of engineer- 
ing during the past fifty years, and to the coming of the marine 
steam turbine. It was, he added, to be hoped that it would be 
found that the turbine would not only give the greatest power for 
the least possible weight, but would also give the greatest power 
for the least quantity of fuel. He also referred to the express 
Cunarders, Lusitania and Mauretania, comparing their dimensions 
with those of the Great Eastern. Following the presidential 


address, a paper by Mr. E. M. Speakman, on ‘‘The Development 
and Preseut Status of the Steam Turbine in Land and Marine 
Work,” was submitted, being read in the absence of the author by 
the secretary of the Institution, 
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PRAIRIE TYPE LOCOMOTIVE—NORTHERN 
PACIFIC RAILROAD. 

A sERIES of twenty Prairie type locomotives has recently 
been completed for the Northern Pacific Railroad by the 
American Locomotive Company. It may be remarked that 
these are the first of this type to be owned by this railway, 
but they have proved so successful on other lines that this 
company has decided to adopt them. 

The engines are equipped with boilers having combustion 
chambers. One of the twenty engines is provided with 
Walschaert valve gear, and the engravings and drawings 
which are given herewith and in our two-page Supplement, 
show the engine having this valve gear. 

How much faith the Northern Pacific Railroad Company has 
in the locomotive boiler with acombustion chamber, and what 
a satisfactory type of boiler it considers it, is shown by the 
fact that seventy engines in all have been ordered with 
boilers of this design, and this in spite of the fact that up to 
now no engines of this type have been at work on this 


railway. 


The following list gives the characteristic particulars of 


this type of engine : — 
Cylinder, type - 
= diameter 
” stroke 
Track gauge 
Tractive power 
Wheel base, driving 
‘a rigid .. 
a SA Be ee 
es total, engine and tender 
Weight, in working order.. 
= on drivers 
os en, ine and tender 


am engine 


Heating surface, tubes 
ep fire-box 
a arch tubes 
R total.. .. 
Grate area A ee Se 
Axles, driving journals, m:in.. 
” ” others 
S engine truck journals, 
ra ‘ length 
diameter 
length 
diameter 
length 


, > 
trailing eS 
tp tender ee 


Boiler, type . .. .. 
O.D., first ring 
working pressure .. 
ee ee 


” tube. .. 
a sides ie 
ae back ee 
_ water space, front 
mn sides a 
a. back 
Crown staying ° 
Tubes, material .. 
» number 
diameter 
” length 
SS ... oe 
Boxes, driving, main .. 
ip EE ces 
Brake, driver .. 
» rack .. 
» teatls .. 
» tender... .. 
» airsignal .. 
9 pump. 
One reservoir .. 


o oa 
Engine truck .. 
Trailing truck.. 
Exhaust pipe .. 
Grate, style Sore 
Piston-rod, diameter .. 
Piston packing .. .. 
Smoke stack, diameter 
Top above rail. . oa 
Tender frame .. 


diameter 


piston valve 
zlin. 
28in. 


4ft. Shin. 


"(203,500 Nus. 1-19 
* 1 209,500 No. 20 


j 149,500 Nos. 1-19 


* (152,000 No. 20 


f 343,000 


** 1 349,000 
f Nos. 1-19 
** No. 20 


2105 square feet 
226 20 
9 
2340 
43-5 
94in. by 12in. 
Zin. by 12in. 
64in. 
12in. 
sin. 
l4in. 
5in. 


” 


soft coal 
wide 

6in. 

654in. 

din. 

gin. 

3in, 

Zin. 

4hin. 

4in. 

4in. 

radial lin. 
charcoal iron 
306 

2in. 

13ft. 8in. 

11 B.W.G. 
cast steel 
cast steel 
Westinghouse, American 


| subsidiary channel is marked out, completely 


water bottom 
7000 gallons 
12 tons 
piston 

5in. 

lin. Nos. 1-10 
Oin. 

5tin, 


Tank, style 
capacity se 
ne - uel 
Valves, type 
a travel ‘ 
> Steam lap.. 
ee ex. lap 
as travel 


steam lap .. Ee ee mesa eho) gin. No. 2 


Setting 
Neg. engs. 
Setting 
Neg. engs. en Pas A ae 
Wheels, driving, diameter outside tire 
certres, diameter 
material, main .. 
others Reh = Pee 
eugine truck, diameter 

= kind 


” ” 

cast steel 

cast steel 

334in. 

cast iron spoke centres, 
steel tired 

45in. 

cast iron spoke centre 

33in. 

cast iron plate 


trailing truck, diameter 
7 kind . 

tender truck, diameter 
ra kind 








TREATMENT OF RIVERS WITH SHIFTING 
CHANNELS. 


THERE is a portion of the Loire, situated between the 
towns of Orléans and Nantes, which is included in this par- 
ticular type of streams. In order to render this stretch of 
waterway suitable for the purposes of navigation, the French 
Government deputed M. Cuénot, the Engineer-in-chief of 
the Ponts et Chaussées, to undertake a series of experiments 
and investigations with that object in view. The conclusions 
arrived at are worthy of record, as they have a very impor- 
tant bearing upon this branch of hydraulic engineering, and 
from the practical success already achieved, afford good 
promise of future application upon a more extensive and 
accentuated scale. There are two distinct methods of treat- 
ment recognised under the respective titles of the German 
and the French methods. The former procedure is based 
upon the narrowing of the river bed and imparting a uniform 
sectional area to the stream, and concerns itself only with 
the conditions obtaining during the period of mean water. 
The adherents of this system delimitate the future and 
improved channel upon the lines followed by the current at 
the time the river is at this level or datum point. This 
channel will tend to become modified and smoother in its 
course, since, in accordance with the gradual rise of the water, 
the lines of flow of the liquid tend to assume positions parallel 
to the banks, All curves will be of large radius, and will 
succeed one another in a regular and harmonious manner. 
The works to be constructed, whether consisting of transverse 


| rows of river weeds, or of longitudinal dykes, will be sufficient 
to guide the water at its mean level, and the cross section | 


will be a constant quantity, and symmetrical about the 
axis of the néw channel. This method, which consists in 
virtually converting the bed of the river into a canal of 
uniform depth, or, in other words, of canalising the stream, 
has been successfully put into practical execution in 
Germany. 

It is upon the Rhéne that, among other engineers, M. 
Girardon has employed the French system of dealing with 
rivers with shifting beds. 
attempt is made to construct an artificial canal having a 
uniform depth throughout its entire length, but a lesser or 


| dent of the other due to natural formation, and in 
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form of a sinuous curve. Also, no special con- 
of section is adopted, but one is chosen 


| which may be varied at different points, and on both 
| sides of the axis of the channel. 


At the apex of the curva- 
ture the difference is at its greatest, the rise being a 


| maximum on the concave, and a minimum on the convex 
| side, and at the points of inflection, the symmetry will be 


complete. The junction of the sections is effected by a series 
In following the course of a bank of the river, 


there is thus a succession of works, of which the elevation 


According to this method, no | 


indepen- | 


which is on the down-stream part of the river. Upon the 
opposite bank the face works are arranged in the inverse 
order. All the reaches are retained in their natural location, 
and the longitudinal section of the river carefully maintained, 
so that at low water the slope is steeper over the small dams 
or sills than over the dips. At high water these conditions 
are reversed. These differences are introduced for the pur- 
pose of keeping a record of the variations which take place 
in the wetted sections, accordingly as they are regarded 
during the period of low or high water. Attention is paid 
to the natural features of the district, by the establishment 
in the same reach of cross sections based upon the data 
obtained from the information furnished by the soundings. 
Each reach in this manner retains its original characteristics, 
so far as they are not antagonistic to the works necessary 
to the training and regulating of the river. In the construc- 
tion of these works the elevation is less than that required 
in the German method, since it is a simple matter to form 
the framework of the directing banks during the period of 
low water, while high water tends to preserve the channel of 
low water in its original position. 

The regulating works consist chiefly of transverse rows of 
river or silt weed rooted in the bank, from which they plunge 
directly into the stream, extending to the bed of the river, 
with an inclination from the up to the down-stream side. 
Ranging always in the same direction, so as to concentrate 
the water along the axis of the channel, they fulfil their 
function bit by bit, without affecting the river too abruptly. 
When required, they are raised, lengthened, and increased in 
number, accordingly as the stream performs its own duty 
efficiently. The effect of these silt weeds can be enhanced 
at the summits of curvature by the aid of longitudinal dykes, 
which attract and retain the current, and by completely im- 
mersing the weeds, so as to diminish the scouring action, and 
the better to divide the depths throughout the extent of the 
same cross section. A double result attends the action of 
these training operations. They narrow and define the river 
bed, and so affect the longitudinal profile of the stream as to 
cause the regulation of the slopes between two consecutive 
sills. The deposits and the transport of other forms of matter 
are due to the disproportion existing between the immersed 
sections over the sills and the dips during the time of low 
and high water, and this disproportion gives rise to the 
inversion of the slopes. It is reduced by acting upon the 
longitudinal profile of the river in the following manner :—The 
strength of the current is diminished—or, in other words, the 
amount of elevation presented by the bed of the river is re- 
duced. No change is made in the total length of the slope, 
but it is distributed more uniformly along the whole 
passage, which is consequently considerably improved. The 
original section of the channel, which was represented by a 
sinusoidal curvature, becomes flattened, and the length of 
the wave is a constant quantity, but with a decreasing 
amplitude. ; 

It may be here mentioned that the employment of silt 
weeds is very similar to a temporary contrivance which has 
been very successfully used in the Indian rivers for the 
purpose of silting up channels in their training and regula- 
| tion by retarding the current. This object is achieved by the 
use of grass ropes about Sin. in diameter, to which brushwood, 
or any other suitable kind of rough bushes, is fastened. 
These are moored in the positions selected by grass nets 
packed with stones and weighing three-quarters of a ton, and 
buoyed up by empty casks fixed to the upper end. In these cases 
the length of the cable is equal to about twice the maximum 
depth of water in the bed of the river to be raised, and the 
number of ropes employed and the length of the intervals 
between them is decided, as in every other instance, by the 
local features and normal conditions of the channel. 

One of the troubles attending the exclusive application of 
| the German method of treatment, which had been observed 

on the Rhone previously to the actual execution of the works 
| since carried out, is the bringing about of a lowering of the water 
| level and the exposure of the shallows on the up-stream 
reaches. The mode adopted ultimately in dealing with th: 
Rhone, which determines the longitudinal section of the 


| diminishes at the crown of the curve as far as the convexity, | stream, remedies this inconvenience. 
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Before commencing operations upon the Loire, M. Cuénot 
satisfied himself that the general condition of the river was 
similar to that of others of the same character. After 
examining the record of soundings taken at different periods 
for eight years he was able to recognise all the features 
belonging to this class of waterway. They include the division 
of the rivers into reaches, and the inversion of the slopes at 
the sills and the deeps, according to the period of high and low 
water. The problem to be solved was to transmute a passage 
formed by two successive dips and a sill, and thus convert a 
bad situation into a good one. Good passages are distin- 
guished by the accompanying characteristics. The dips are 
broad and placed at a sufficient distance from the concave 
bank, from which they detach themselves progressively. 
They are separated by a sill, transverse to the river, forming 
a short dam over which flows a sheet of dull water with a 
feeble current. On the other hand, the bad specimens, which 
are usually due to the rugged alignment of the banks, present 
a pair of dips riding one over the other, narrow and deep, 
hugging the concave banks, separated by a diagonal sill run- 
ning obliquely across the stream, and submerged in a thin 
stream of water with a rapid current nearly square to the 
river. The transformation to be accomplished is of great 
importance, since all the difficulties are united, comprising 
want of water, abrupt change of direction, and a rapid, 
violent current. These difficulties have been overcome on 
the Rhone, where bad passages arising from local and excep- 
tional circumstances no longer exist. The method employed 
to effect this change has, in this instance, received a practical 
illustration which is a true test of its merit. 

It appears that upon the Loire the situation is not so 
favourable as upon other rivers, and the objeet to be attained 
is rendered the more difficult on account of the disproportion 
between the flow at low water, which is about 130cubic yards 
compared with 7800 cubic yards at high water. Further, 
when a series of shallows with dips extend from one bank 
to the other, the former are distributed very obliquely with 
respect to the axes of the channel, the inclination varying 
from 10 to 40deg., but more generally ranging from 20 to 
25deg. In addition the reaches are very short. From the 
estuary of the Maine to the tewn of Nantes the number is 
128, which, spread over a total length of 52 miles, gives a 
mean length of 700 yards. The dips are narrow and deep, 
ranged alongside the banks in the sharp angles between them 
and the sills, without any existing relation between their 
formation or position, and the concavities or convexities of 
the steep banks. Many defective elements, inherent to the 
navigation of rivers-of the class under review, are in this 
example strongly in evidence. The shallows are very oblique, 
giving rise to long dams or weirs with very scanty overflow, 


natural sinuosities and local features, and by a systematic 
regulation of the longitudinal section, which diminishes the 
great disproportion existing between the different sections of 
the stream. 

This method has been attended with considerable success 
on the Rhone, and also between the mouth of the Maine and 
Chalonnes. These favourable results have led to the resolu- 
tion to extend the system to the whole of that part of the 
river between the embouchure of the Maine and Nantes. This 
scheme is a sequel, upon a far more extensive scale, to the 
happy termination of a smaller undertaking, carried out fora 
distance of nine miles along the waterway between the two 
towns already mentioned, which are 50 miles apart. 








DEVELOPMENT OF THE NEW SOUTH YORK- 
SHIRE COALFIELD. 


Backep almost by an amount of unlimited capital, the 
development of the South Yorkshire coalfield, south of the 
river Don in the Rotherham and Doncaster districts, is 
going on rapidly. Within the past three years the Silver- 
wood, Dinnington, and Freakley collieries have reached 
coal, and at the present time two important collieries are 
in course of being sunk, and the work is going on well. 
At the Brodswarth Main Colliery owned by the Staveley Coal 
and Iron Company, Limited, and the Hickleton Main 
Colliery Company good progress is being made with the sink- 
ing of two 20ft. shafts. The coal is not expected to be 
reached at a less depth than 900 yards, and assuming the 
Barnsley seam is now at that depth, the colliery will be 
the deepest in Yorkshire, the next being Cadeby, which 
was sunk in 1892 to a depth of 750 yards. Silverwood 
colliery, sunk in the new coalfield, is 740 yards, and Dinning- 
ton 667 yards. The new colliery will be fitted with a surface 
plant, including engines, ventilating apparatus, &c., on the | 
most modern principles, capable of raising 5000 tons of coal 
per working day. The colliery will be connected with the 
Hull and Barnsley, and the Great Northern Railways, which 
will give it access to London and the South for its house coal, 
and Hull, the famous port for its steam coal. Although the 
first sod was only cut a year ago, and sinking operations were 
only begun in March last, the sinkers have reached a depth 
of 50 yards in the No. 1 shaft, and 33 yards in No. 2 shaft. 
Three lengths of brickwork have already been fixed. The 
sinkers are engaged on three shafts, and those in charge 
anticipate reaching the coal in about two years. The com- | 


| pany intend to build 600 model houses on the Ardwick-le- | 


the dips override each other, the curvature of the channel is | 
sharpened, and, in order to pass from bank to bank, it is 
frequently necessary to choose a course at right angles to the | 


longitudinal axes of the channel. Such are bad passages. 


It is, however, possible to change their character by the | 


adoption of a plan which utilises as much as possible the 





Street side of the colliery. In connection with the sinking of | 
the Dinnington Coal Company Colliery, at Malby, where a 
large coal area has been secured, borings have been made to a 
great depth, and when the coal is reached sinking operations | 
will be pushed on. The other newly developed collieries in 
this important coalfield are putting themselves, so to speak, in 
a position to play an important part in connection with the 
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Yorkshire steam coal trade. The owners of the Dinnington 
colliery have just arranged with the officials of the York- 
shire Miners’ Association on the fixing of a price list, and 
balloting for the appointment of check weighmen is going on. 
These preliminaries having been arranged, it is expected the 
development of the colliery will proceed with great rapidity. 








THE LONDON COUNTY COUNCIL AND 
ELECTRICITY FOR LONDON. 

WE print below the report of the Highways Committee 
of the London County Council on the Bill to empower 
the Council to supply electrical energy in London and its 
surrounding districts :— 

SUPPLY OF ELECTRICAL ENERGY. 

The Select Committee were instructed to consider and report 
with special reference to the terms of the Council’s Bill, on the 
best means of providing for the supply of electrical energy in bulk 
and for power and motive purposes. After an exhaustive inquiry 
extending over twenty days, during which various alternative 
schemes were placed in evidence before them, the Select Committee 
issued a unanimous report, in which they stated :—‘‘(10) The 
Committee are of opinion that the best means of providing for the 
supply of electrical energy in bulk, and for power and motive pur- 
poses, is by one large and inclusive scheme, extending over not 
only the entire county of London, but also to adjoining boroughs 
and districts.” 

As regards the best method of giving effect to this proposal, the 
Committee stated :—‘‘(11) For the purpose of carrying out such 
a scheme some central authority is required with ample statutory 
powers and corresponding duties. In addition to the proposal of 
the London County Council, various other proposals have been 
placed before the Committee. After giving full consideration to 
this question the Committee are of opinion that the London County 
Council should be the authority.” 

The Select Committee drew attention to the fact that the 


| Council’s Bill was solely permissive, and urged that any scheme to 
| deal effectively with the matter should impose an obligation to 


supply—an alteration which, it was pointed out, would alter the 
whole scope and intention of the Council’s Bill. The Committee, 
while intimating that they were not prepared to pass the Council’s 
Bill in the form in which it was before them, strongly emphasised 
the urgency of the question in the following paragraph of their 
report :—‘‘(21) The Committee consider that the provision of 
cheap electric power for London is so important: and pressing that 
they do not view with favour the possibility of the question being 
indefinitely hung up; they, therefore, urge that the Council 
should be prepared to makea decision as to their action early 
enough to allow other Bills to be presented for next session.” 

In view of the important considerations raised by this report, 
the Council on the above-named date authorised us to take such 


| action as was necessary, in order that a scheme for the supply of 


electricity in bulk might be submitted in time for parliamentary 
action to be taken in the session of 1907. 

We have considered the whole question very exhaustively in the 
light of the recommendations of the Select Committee, and have 
had the advantage of the advice of the chief officer of tramways 
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and the tramways electrical engineer, together with Mr. H. F. Par- 
shall, Mr. Robert Hammond, and Mr. J. F. C. Snell, the experts 
specially engaged for the purpose. 

As the result of our full consideration of the matter we have 
come to the conclusion that the Council should introduce a Bill 
into Parliament next session to authorise, on the lines indicated in 
this report, a comprehensive scheme for the supply of electrical 
energy for London and the adjacent districts. : 

In preparing our scheme we have endeavoured to fulfil the con- 
ditions of a satisfactory and adequate solution of the question as 
laid down in the Select Committee’s report. The importance of 
electrical power asa means of developing and extending the com- 
mercial interests of London and the need of a cheap supply have 
long been recognised, and in previous reports we have laid stress 
upon the necessity of the Council being the central authority to 
secure such a supply. In dealing with the matter we have kept 
before us the main object which is aimed at, namely, the establish- 
ment of an undertaking which will enable electricity to be supp*ied 
at cheap rates for all purposes, and which shall be adaptable to the 
growth of the area to be dealt with. 

We think it will be convenient, in describing our proposals, to 
deal with them under the following heads :—(1) Area of supply ; 
(2) acquisition of existing undertakings; (3) districts without 
supply ; (4) scheme of supply. 

(1) AREA OF SUPPLY. 

In considering the question of the area of supply in respect of 
which the Council should seek powers, we have had regard to the 
necessity urged by the Select Committee for a large and inclusive 
scheme, extending not only over the entire county of London, but 
also to adjoining boroughs and districts. In deciding this question 
regard must be had to the extent of area over which a supply can 
be efficiently and economically given, and the distribution of popu- 
lation and industries in London and the surrounding districts. After 
full consideration we suggest that authority should be sought in 
respect of the county of London and those portions of Essex, Kent, 
Surrey, and Middlesex shown upon the coloured plan which has 
been hung in the Council chamber to illustrate our proposals, The 
total area involved is 451 square miles, comprising 117 square miles 
in London, and 334 square miles in the surrounding districts. 

(2) ACQUISITION OF EXISTING UNDERTAKINGS. 

It is, we think, essential to the success of any scheme on the 
scale recommended by the Select Committee that arrangements 
should be made for so dealing with existing undertakings as not to 
prejudice the main object of the scheme, which is to ensure a 
cheap supply of electricity for power and motive purposes. The 
Select Committee, while appearing to recognise that any compre- 
hensive scheme must affect the position of existing undertakers, 
suggested that the interests of such undertakers should be upheld 
in a fair and reasonable manner. In framing our proposals we 
have kept this carefully in mind. It would not, we think, be 
satisfactory to establish a large generating station, and, at the 
same time, to maintain indefinitely the independent generating 
systems which now exist. To do so would be to increase very 
largely the cost of electricity to the consumer, owing to the 
duplication of plant, buildings, staff, &c., which would result, and 
the disjointed system of distribution which would be entailed. 
For this reason we consider that, as far as practicable, the scheme 
should provide for the eventual purchase on certain terms of the 
existing undertakings. Such undertakings come under three 
main sub-divisions, namely :—{i.) Undertakings of local authorities 
inside the county ; (ii.) undertakings of local authorities outside 
the county, but in the area proposed to be dealt with ; (iii.) com- 
panies’ undertakings throughout the whole area. There are also 
some districts without supply, to which we refer later in this 
report under a separate heading. 


(i.) LocaL AUTHORITIES’ UNDERTAKINGS IN THE COUNTY. 


Electric lighting orders have been granted to sixteen local 
authorities in London. All of these authorities, with one excep- 
tion, are now supplying electricity. Three of these authorities 
are authorised to supply in bulk, but no supply is being given by 
any of them. 

We suggest that the Council should be empowered to acquire 
compulsorily at the expiration of five years from the passing of the 
Bill, or at any time thereafter by giving one year’s notice, the 
undertakings of the undermentioned authorities in London, viz. :— 
the undertakings of the borough councils of Battersea, Bermondsey, 
Bethnal Green, Fulham, Hackney, Hammersmith, Hampstead, 
Islington, Poplar, St. Pancras, Shoreditch, Southwark, Stepney, 
and Stoke Newington. These are the undertakings which were 
originally established under Provisional Orders obtained by the 
local authorities from the Board of Trade. The borough councils 
of St. Marylebone and Woolwich are not included in the foregoing 
list, their undertakings having in part been purchased from 
companies 

In proposing the term of five years we have had regard to the 
time which will be occupied in developing the sources of supply of 
electrical energy proposed under this scheme, and the acquisition 
of the undertakings of the local authorities at the end of that 
period would assure the Council a regular demand for power from 
the districts now served by these authorities. 

We also think that the Council should be enabled to purchase at 
any time by agreement the whole or any part of the undertaking 
of any of the local authorities within the county ; and that powers 
should also be taken for the Council to enter into agreements with 
local authorities with regard to the Council’s undertaking, so that 
if it may hereafter so decide, the Council may be able to arrange 
for the whole or any portion of the work of distribution of electri- 
city being carried out by the local authorities. The total capit-] 
expenditure incurred in connection with the local authorities’ 
undertakings up to 31st March, 1906, is about £5,450.000. 

The expenditure on their undertakings during the last tive years 
has been as follows :— 


£ 

582,854 
1,774,516 

259,389 

528,037 

590,362 

se of electricity 
during recent years has involved large expenditure on capital 
account, and as the demand increases further expenditure will, of 
course, be necessary. Instead of such expenditure so far as itis used 
in developing and extending a number of separate systems under 
conditions which would militate against economical production, 
we propose that the expenditure should be applied to ouilding up 
a central scheme on the lines urged by the Select Committee, and 
which it has been conclusively shown are those from which alone 
the best results can be secured. To attain this object, and to 
secure that expenditure between the passing of the Council’s Bill 
and the time when the undertakings would become compulsorily 
purchasable shall be of such a character as to fit in with the com- 
prehensive scheme, we think that the Bill should provide that no 
further capital expenditure shall, without the consent of the 
— be incurred by the local authorities after the passing of the 

ill. 
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The capital expended on the undertakings of these authorities 
has to a very large extent been advanced by the Council on loan, 
and when any undertaking is acquired the Council would take 
over the outstanding liability; there would, therefore, be no 
necessity to raise further capital for the purposes of the acquisi- 
tion. In this connection objection may be taken to all the under- 
takings being treated in the same manner, irrespective of their 
financial results. We would point out, however, that we have in 
view throughout the paramount object of providing a uniformly 
cheap supply in the whole of the area to be dealt with, and as 








regards a service of so general a character as that of electrical 
supply, we consider that, no less than in the case of tramways and 
water, the interests of the area affected should be considered as a 
whole. It should, moreover, be borne in mind that every locality 
will benetit, both from the advantage which the consumer will 
obtain by the reduction of the price of electricity and from the 
impetus to trade which will result from the extended use of 
electricity. 

(ii.) LocaL AUTHORITIES’ UNDERTAKINGS OUTSIDE THE COUNTY, 

As regards the undertakings of local authorities outside the 
county of London, a different state of affairs obtains, and we do not 
think it necessary, nor do we think the Council would desire, te 
purchase their undertakings compulsorily. 

It would, however, we think, be useful! for the Council to obtain 
powers to purchase the whole or part of any such undertaking by 
agreement, and we propose a clause to this effect, as well as a 
clause to enable the Council to enter into agreements with such 
authorities for them subsequently to undertake the whole or any 
portion of the work of distribution in their districts. 


COMPANIES’ UNDERTAKINGS THROUGHOUT THE AREA 
OF SUPPLY. 

A large number of orders have been granted to companies to 
supply electrical energy in the area dealt with by our scheme. 
As regards the undertakings in the county of London, the several 
local authorities concerned have powers of compulsory purchase, 
the latest date at which any of such powers become first exercis- 
able being 1931. There is alsoa power of purchase at recurring 
periods thereafter. The undertakings outside the county are not 
purchasable until forty-two years from the respective dates of the 
authorising orders. In regard to most of the companies’ under- 
takings the purchase rights of the local authorities, particularly in 
London, are complicated by the fact that few local authorities are 
in a position to purchase a generating station and distribution 
system exactly proportioned to the needs of their particular dis- 
tricts. There is no doubt that the Electric Lighting Acts contem- 
plated that a local authority should be in a position to purchase a 
complete undertaking; as, however, the companies’ areas of 
supply often extend over several boroughs and districts, and as 
in some cases two or more companies supply in the same district, a 
local authority will be only able to purchase either a generating 
station with no distribution system or a distribution system—or 
parts of one or more—with no generating station, This we con- 
sider unsatisfactory, both to the public and the companies. The 
advantages which wili be secured by placing the powers of purchase 
in the hands of a central authority are, therefore, obvious, and it 
appears to us that this is the only practicable solution of the 
problem. We therefore recommend that the Council should be 
empowered to purchase compulsorily the undertakings of com- 
panies within the proposed area of supply at the time when, and 
on the terms on which, such undertakings would have become 
purchasable by local authorities, or at any time to purchase by 
agreement the whole or any part of such an undertaking. We 
also think that the Bill should provide for the Council to be 
enabled to enter into any agreement with companies which it may 
consider advisable in the interests of its undertaking. 

The expenditure charged to capital account in the companies’ 
books on 31st December, 1905, was, for companies supplying in the 
county, £12,718,534. Exact figures are not available for the com- 
panies which are supplying only outside the county, but their 
inclusion would probably not increase that total te 14 millions. 

The expenditure charged to capital account by companies 
supplying in London in each of the last tive years has been as 
follows :— 


1905 ... 
1904 ... 
1903 ... 
1902 u0- 
1901 ... 


(iii.) 


£ 
472,158 
80,607 
1,208,761 
1,425,114 
1,168,524 


(3) DIsTRICTS WITHOUT SUPPLY, 


Before leaving the question of purchase we may point out that 
there are portions of the area of supply where there are no autho- 
rised distributors, and we recommend that powers should be sought 
to enable the Council to become the authorised distributor in these 
districts by obtaining Provisional Orders or otherwise. We also 
recommend that powers be sought to enable the Council compul- 
sorily to take over from the present authorised distributors the 
Provisional Orders for those districts within the area where no 
supply is at present obtainable, 

(4) SCHEME OF SUPPLY. 

We propose that the generating station to be used for the scheme 
should be erected on one of two alternative sites; one of these is 
situated at Barking and the other at Erith, and we suggest com- 
pulsory powers of purchase should be sought in respect of each of 
these sites. We have selected these sites after very careful con- 
sideration of the needs as a whole of the area to be dealt with, and 
we have come to the conclusion that by es one of them great 
economy in the transmission of energy will be secured. The pro- 
posed generating station would be erected in sections which could 
be proceeded with as the demand requires. The site acquired will 
be large enough to enable the station to be subsequently increased 
to a very large capacity to meet the anticipated increase in the 
demand for power, resulting from a cheap supply. 

We think that, subject to the proper safeguards, the Council will 
desire to give effect to the recommendation of the Select Com- 
mittee that an obligation to supply should be placed upon the 
Council. This will necessitate provision being made fora supply 
adequate to the probable demand from existing undertakers as 
well as to meet the requirements of large individual consumers, 
such as railways, tramways, docks, waterworks, &c., to which, we 
think, that the Council should have power to supply direct. In 
addition to giving a supply untransformed at high pressure, we 
think the Council should ulso give the supply at the pressure and 
of the kind which may reasonably be required by the various 
classes of consumers, and provide the necessary transforming 
apparatus, 

The Board of Trade, in its report to the Select Committee on 
the Council’s Bill of 1906, recommended that what is known as the 
‘* Kitson ” clause should be inserted in the Bill. Under thisclause, 
which was settled by Sir James Kitson’s Committee in 1900 for 
South Wales and other areas, a power consumer can obtain a 
supply direct from the central undertaking if he is unable to 
obtain it at a reasonable rate or within a reasonable time from the 
local undertakers. We suggest that this clause should be included 
in the present Bill, and it is necessary to anticipate a demand for 
a supply under this head. It is, therefore, evident that a large 
station will be required, and this has been borne in mind in pre- 
paring our scheme. 

The total cost of the proposed new station, including land, is 
estimated at £1,400,000, while the estimated cost of the transmis- 
sion and distribution system, &c., is £2,650,000. The latter figure 
covers the cost of (1) the switch centres, (2) the trunk cables from 
the generating station to the switch centres, and (3) the cables 
from the latter to the point at which energy will be delivered to 
customers. As regards the switch centres, it is aot in a 
number of cases to utilise the existing tramway sub-stations, and 
this will enable considerable economy to be effected. In other 
cases either fresh sites will have to be obtained, or the stations of 
existing undertakers will be used. 

It is proposed to make provision for the purchase of motors and 
other apparatus for hire to power consumers, a matter of consider- 
able importance in securing the extended use of electricity for 
manufacturing purposes. The capital expenditure thus involved, 
which is included in the sum of £2,650,000 above mentioned, will 





be covered by the rent which it is intended should be charged fo 

the use of the plant. Specific powers should, we think, be included 
in the Bill to enable the Council to supply this apparatus, Ww 

also consider it advisable to confer similar powers upon all 
ewe distributors who are local authorities within the area of 
supply. 

Ve propose that the Bill shall provide for the maximum charges 
for energy being governed by the amount and regularity of the 
demand of the consumer, different charges being made accordin, 
to whether the current required is high or low tension, alter 
nating or direct, the times at which it is used, &c., and that the 
charges shall be as low as is compatible with the financial success 
of the undertaking. In this connection regard will be had to the 
necessity for building up an adequate reserve fund to meet all 
possible contingencies, and generally to the importance of 
ensuring that the undertaking shall be placed upon a sound 
financial footing. The scheme of supply provides for the first two 
sections of the generating station to be completed and working by 
1910, and by that time it is anticipated that the demand fcr 
power will be such as to employ fully this part of the station, and 
to enable energy to be supplied at a low rate. 

As regards the financial results of the undertaking, we are con. 
fident that the prospective demand for electrisity is so great tiat 
the revenue derived from the undertaking will be more than sufi. 
cient to cover the expenditure, including the charges for sinking 
fund and interest on capital, and we are strongly supported in 
this view by the experts employed by the Council. It must be 
borne in mind that the caplaad expenditure will be gradual, as the 
scheme contemplates that the new bulk supply station shall be 
built in sections to meet the increasing demand as it arises, and 
the scheme accordingly provides for the expenditure to be spread 
over a period of seven years. 

It is of the utmost importance to London and the surrounding 
communities that a cheap supply of electricity should be available 
for manufacturing purposes, and we are strongly of opinion that 
there should be no delay in placing its manufacture and distriy- 
tion on a sound and economical footing. Within the proposed area 
of supply the volume of manufactures is greater than in any other 
manufacturing district in the United Kingdom, and a vast and 
increasing population is engaged in its industries. The unanimous 
findings of the Select Committee specially appointed to inquire 
into the subject show conclusively the necessity for immediate 
action, and we have therefore no hesitation in recommending the 
promotion of legislation next session on the lines indicated. 

The Council has already—on 17th July, 1906, pages 212-13— 
suspended standing orders Nos. A 161 and A 162 in order to 
enable us to recommend the promotion of a Bill, and we have been 
advised by the solicitor, in accordance with standing order A 13, 
that in his opinion the Council has power to promote the proposed 
legislation, subject to the provisions of the Borough Funds Act, 
1872, as applied by County Councils—Bills in Parliament— Act, 
1903, being adopted. We have arranged for cartoon plans to be 
hung in the Council chamber when this report is eaaiioeed. show- 
ing the sites in connection with the scheme, in respect of which we 
suggest that compulsory powers of purchase shall be sought. We 
recommend— 

(a) That authority be sought in the session of Parliament of 1907 
(i.) to enable the Council to supply electrical energy in London and 
certain surrounding districts on the lines indicated in the report of 
the Highways Committee, dated October 18th, 1906 ; (ii.) to confer 
upon the Council power to carry out any works, including the 
erection of buildings, laying of mains, &c., necessary to give etfect 
to such powers ; (iii.) to empower the Council to acquire compul- 
sorily at the expiration of five years from the passing of the Bill, 
or at any time thereafter by giving one year’s notice, the under- 
takings of local authorities in the county of London indicated in 
the foregoing report, the basis of acquisition to be that the Council 
shall take over the outstanding debt incurred by such authorities 
upon their undertakings ; (iv.) to enable the Council to ac jnire 
compulsorily the undertakings of companies within the proposed 
area of supply at the time when and on the terms on which such 
undertakings would have become purchasable by local authorities ; 
(v.) to enable the Council to acquire by agreement at any time the 
whole or any portion of any undertaking of the local authority or 
company within the proposed area of supply ; (vi.) to empower the 
Council, by provisional order or otherwise, to become the authorised 
distributor of electricity in districts within the proposed area of 
supply where such orders have not been granted or exercised ; and 
(vii.) to enable the Council to enter into agreements with local 
authorities or companies for any purposes relating to the supply of 
electricity. 

(+) That authority be sought in the session of Parliament of 1907 
to enable the Council to acquire compulsorily (i.) the site situated 
on the north bank of the river Thames at Barking shown in hatched 
red colour on the plan (registered No. 834) submitted to the High- 
ways Committee on 18th October, 1906, and (ii.) the site situated 
on the south bank of the river Thames at Erith shown in blue 
colour on the plan (registered No, 835) submitted to the Highways 
Committee on 18th October, 1906, for the erection of an electricity 
generating station or stations. 

(c) That, in connection with the foregoing sites, the usual 
practice be adopted of inserting in the Bill a clause to provide that 
improvements made in lands or premises after 30th October, 1906, 
when the schemes were made public, shall not be taken into account 
in assessing compensation, if such improvements be made with a 
view to obtaining or increasing the compensation payable by the 
Council. 

(d) That exemption from the operation of the 92nd section of the 
Lands Clauses Consolidated Act, 1845, be sought to enable the 
Council to acquire, where necessary, portions of ap pe instead 
of the Council being compelled to purchase the whole of such pro- 
perties. 

(e) That the costs and expenses of promoting the legislation 
referred to in the foregoing resolutions be defrayed out of the 
County Fund. Fitzroy HEMPHILL, Chairman. 








INSTITUTE OF MARINE ENGINEERS.—The ‘‘ Denny” gold medal, 
which is awarded annually for the best paper read before the 
Institute of Marine Engineers, will this year be bestowed upon 
Mr. Robert Mackenzie for his paper on the commercial preparation 
of CO,, and experience with gas cylinders, 

A RalLWAy WEIGHBRIDGE FOR MASHONALAND.—The Mashona- 
land Railway Co., which is a continuation of the line from Beira, has 
just had dispatched to its order a combined weighbridge, which 
has been designed to weigh a single load of 30 tons upon either 
weighbridge or a combined load of 60 tons upon the two. This 
arrangement consists of two railway weighbridges, having plat- 
forms each 14ft. long, with a transferring lever connection by 
means of which ordinary small trucks can be weighed on either 
weighbridge singly and long bogie trucks on the two combined, 
and the weight of either is indicated on one steelyard. Both of 
the weighbridges are of the three-lever type, which allows the 
platform to swing in the direction of the traffic, prevents undue 
shock to the knife edges, and avoids all torsional stress. The 
weighbridges are fixed at a distance of 26ft. 8in. centre to centre, 
and the transfer levers of each are connected to the pillar by 
whippletree levers. By the use of Avery’s patented combination 
arrangement means are provided whereby either of the weigh- 
bridges when in use can be readily and separately balanced at the 
steelyard by means of a concealed adjustment actuated by a key 
in order to compensate for any accumulation of dust or dirt upon 
the weighing platforms, thus avoiding the necessity of frequently 
getting down to the under levers. The steelyard is graduated up 
to the full combined load of 60 tons by 5 Ib. divisions, and is 
fitted with a steel notched protection bar for preserving the 
accuracy of the graduation grooves. The weighbridge was manu- 
factured by Messrs. W. and T. Avery, Limited, of the Soho 
Foundry, Birmingham 
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RAILWAY MATTERS. 


Tux south tube of the Pennsylvania Railroad Company’s 


tunnel under the North River was officially opened on 9th 


October. 
Tux Governor of British West Africa has opened for 
traffic the railway extension from Ibadan to Iwo, a distance of 


30 miles. 

Tur Chicago and North-Western’s new line to Lander, 
Wyo., was opened for tratlic 17th October. The new line is 
13% miles long, through a country that has never before had 
railroad service. 

HM. Consut at Guayaquil—Mr. A. Cartwright—has 
-ontract between the Government of Ecuador and 
Messrs. Eid. Morley and Geo. P. Altenberg for the construction of 
a railway from Huigra to Cuenca This contract was expected to 
contirmed by Congress on the 10th October. 


Tu Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway ( Jovnmissioners ; 
Bere Alston and Calstock Light Railway (Extension of Time, Xe.) 
Order, 1906, amending the Bere Alston and Calstock Light 
Railways Orders, 1900 and 1903, and for other purposes, 


In one year 1,652,964 tons of coal and coke are con- 
sumed on the Midland Railway, and the cost of coal consumption 
works out at £1890 per day. The Midland pays no less than 
£452,462 annually in rates and taxes. The capital already ex- 
pended on this particular railway reaches the stupendous sum of 
£119,032,452. 

Tue North-Eastern Railway Company is about to 
commence a motor omnibus service in the East Bo'don, Cleadon, 
and Whitburn districts to the north of Sunderland. As two of 
the villages are a considerable distance from a railway station, the 
“service wil! be a public convenience, especially in summer, when 
Whitburn and Marsden are visited by thousands of trippers. 


Tur Diario of 5th October contains a copy of a contract 
entered into between the Mexican Government and the Sociedad 
Bermejillo, for the construction and working for the term of 
99 years of a railway—1°435 m. gauge—between Salvatierra and 
Yuririaptindaro in the State of Guanajuato. Five years are allowed 
for the free importation of materials specified in Article 74 of the 
Railway Law. 

CoLoNEL YorRKE, reporting on the collision at Edge Hill 
Station, London and North-Western Railway, on August 15th, 
when a train of empty coaches passing slowly through the station 
was run into from behind by a passenger train from Widnes to 
Liverpool, seven passengers receiving slight injuries, says the 
collision was due to a mistake made by relief sigaalman Leigh in 
Edge Hill No. 2 Signal-box. 


Tuer statistics of railways in the United States for the 
year ending June 30th, 1905, show that the total mileage was 
218,101°04, or 4196-70 miles more than at the end of the previous 
year. The aggregate length of railway tracks, including sidings 
and second, third, and fourth tracks, was 396,796-74 miles, which 
is an increase of 9723-40 miles. On June 30th, 1905, there were 
44,357 locomotives, an increase of 1614. 


On the section of the Brighton and South Coast Rail- 
way line which is to be electritied—between London Bridge and 
Victoria—workmen are now engaged in putting the signal wires 
underground, in order to protect the electric circuit from the 
current which will pass along the overhead wires of the single- 
phase alternating system which is being installed. There will bea 
voltage of 7000. Telegraph and telephone wires will also be laid 
underground, 


A puBuic meeting recently held at Queenstown approved 
of a resolution to take the necessary steps to promote the construc- 
tion of a line of electric light railway from Queenstown to Cloyne 
and Ballycotton, and £710 was subscribed towards the promotion 
fund of £2500 fora Parliamentary Bill. The gauge is to be 5ft. 3in., 
and the line will commence by a junction with the Great Southern 
and Western Railway at Queenstown. Its length will be 15 miles. 
The capital of £150,000 was stated to be assured. 


Tue mileage of railway line open for traffic in New 
Zealand on the 3)st March, 1906, was 2406 miles, as against 2374 
miles for the previous vear. The average miles operated during 
the year was 2391. The net revenue, £723.465, is equal to a 
return of 3-24 per cent. on the capital invested on the open lines, 
and 3-02 per cent. on the total capital of £24,092,085 invested in 
opened and unopened lines. The number of train miles run during 
the year was 6,413,573, being an increase of 306,494. 


Tuk Baker-street and Waterloo Railway Company 
announces that the Great Central station will be opened in 
January, and the Edgware-road station in May, 1907. The 
Great Northern, Piccadilly and Brompton Railway, from Finsbury 
Park to Hammersmith, will be ready by Christmas, and the spur 
from Holborn to the Strand should be completed about six months 
later. It is expected that traffic will commence on the Charing 
Cross, Euston and Hampstead Railway by next midsummer. 


reported a ¢ 


be 


Tue total number of persons employed by the Midland 
Railway Company is 70,917. Of this number 25,800 represent 
uniform staff, 2520 clerical staff at Derby, and 13,975 workmen in 
allshops. The annual salaries and wages paid by the company 
amount to £5,063 850. Of engines there are 2926, carriage stock 
5397, wagon stock 117,674, horses 5235, and road vehicles 6626. 
Of passengers during twelve months there were carried 47,718,512, 
and of minerals and general merchandise a tonnage of 41,293,499. 
There are 201,244 season ticket holders, and the yearly train 
mileage is 47,815,255. 


Tur National Lines of Mexico, which now comprise 
the National Railway, the Interoceanic Railway, and the Inter- 
national Railway, will complete a new line from San Felipe to 
Guadalajara, and a number of minor branches and extensions in 
various portions of the huge district which their systems cover. 
Work will also be commenced upon the extension of the Hidalgo 
Line recently acquired by this company by purchase, while an 
extension of the Beet Line will also be commenced. The sur- 
veyors have located three lines between San Felipe and Leon, 
where the track would cross that of the Mexican Central Railway. 


THE number of persons employed on the railways in 
the United States on June 30th, 1905, was 1,382,196, which is 
eyuivalent to an average of 637 employés per 100 miles of line. 
The passengers carried during the year numbered 738,834,667, this 
being 23,414,985 more than for the year ending June 30th, 1904. 
I'he number of tons of freight transported was 1,427,731,905, which 
exceeds the tonnage of the year 1904 by 117,832,740 tons. The 
average revenue per passenger per mile was 1-962 cents; for the 
preceding year it was 2-006 cents. The average revenue per ton 
per mile was 0-766 cent.; for the preceding year it was 0-780 cent. 


AccorDING to a Paris telegram, dated October 31st, to 
the Times, it is now officially confirmed that the Government will 
bring in a Bill for the prfrchase by the State of the Western Rail- 
way. Atthis week’s Cabinet Council the question of the purchase 
by the State of several of the other lines was discussed, but a 
unanimous decision was reached solely with reference to the com- 
pany commanding all the lines of communication of Lower Nor- 
mandy, the Cétentin, and Brittany. If the Bill for the purchase 
of the Western line becomes law, as is probable, more than a third 
of the network of communications on French soil will be under the 
direct management of the Government, 





NOTES AND MEMORANDA. 


Tue motor used last week by M. Santos Dumont in his 
successful attempt to fly on a plane weighs slightly over 2 lb. 
per horse-power. 


Tue Eiffel Tower, erected for the Paris Exposition of 
1889, and which will become the property of the city, Jannury Ist, 
1910, has had its term of life extended from this rate to 1905. 


AccorDING to a report just received on the mining 
industry of Natal for the year ended December 31st, 1905, the coal 
output showed an increase of 31 per cent. over that of the previous 
year, the total being 1,129,407 tons. The output of coal per head 
of population was 1-02 tons. 


A PAPER in the AmericanJc rnal of Science for October 
is contributed by Mr. A. L. Day and Mr. E. 8. Shepherd on the 
lime-silica series of minerals, in which the authors give the results 
of a study of mineral and rock formation by direct measurement 
at the temperatures at which the minerals combine and separate 
like the solutions of ordinary chemistry under ordinary conditions. 
The entire series of mixtures of lime and silica have been prepared 
and studied. 


THE reports of H.M. Inspectors of Mines show that the 
use of coal-cutting machinery in British collieries continues to 
increase. In 1903 there were in use 643 machines, 755 in 1904, and 
946 in 1905. These 946 machines produced more than eight million 
tous of coal, and as the total output of Great Britain was 236 
million, there is still a wide field open for the introduction of coal- 
cutting machines, Of the machines in use, 500 were driven by 
compressed air and 446 by electricity. 

Moror omnibuses in London work from eighteen to 
nineteen hours per day and travel about 115 miles. The averaze 
number of stops per mile in London is six, and the average 
number of times the driver changes gear in the same distance is 
nine, while the brake is applied no fewer than tweaty-two times 
per mile. It will be seen, states Motor Traction, that if a motor 
omnibus does a full day’s work it will be stopped no fewer than 
690 times, gears will be changed 1035 times, and the brake applied 
2530 times for one day’s running. 


THe rating of motor car engines has always been 
marked bya singular lack of uniformity. It has recently been 
pointed out that the engine dimensions of the ‘‘100” horse- 
power Mercédés and the ‘'40” horse-power Darracq, which took 
part in the Blackpool races were the same within the merest 
fraction. It is also stated that both the bore and the stroke of the 
‘* 40” horse-power Darracq and the ‘‘ 70” horse-power Darracq 
were identically the same, according to the programme of the 
Blackpool meet, viz., 160 by 140 mm. 


Tue latest statistics available of the coal production of 
the world in 1905 give the total as 929,623,000 tons, compared 
with 867,021,000 tons in 1994, or an increase of 7} per cent. Most 
of the producing countries share in the advance, the notable excep- 
tions being Belzium and Russia. The greatest gain is exhibited 
by the United States, whose output has jumped from 318,276,000 
to 352,694,000 tons, or a rise of 6} per cent. America is now by 
far the largest producer. The production of the United Kingdom, 
according to British official figures, was 239,889,000 tons, as against 
236,147,000 tons, or an advance of 14 per cent. 


AccorpinG to the United States Consular reports 
there are under the subject of metals a number of increases in the 
proposed new tariff of Japan. The rise in block and ingot 
copper is from 5 to 74 per cent., and a general increase in all 
manufactured copper. Lead ingotis raised from -316sen to-38 sen per 
100 kin. The lead imports from the United States in 1904 were 
209,000 dols. gold. Mercury is raised to 7-20 yen per 100 kin. 
Mercury imports from the United States in 1904 were 90-250 dols. 
gold. Zine rose from 40 sen per 100 kin to 72 sen per 100 kin. 
Machinery for metal working rose from 10 to 15 per cent. 
ad valorem. It is proposed to increase the tariff on watches from 
30 per cent. present rates to 50 per cent. ad valorem. 


THERE seems to be something like a frequency in 
development or invention, and in electrical engineering its period 
is about twenty years, more or less, says the H/ectrician. We were 
on the top of a wave of invention in incandescent lamps a little 
more than a couple of decades ago, and we are on the top of 
another now. A little earlier—say, twenty-five years ago—there 
was a wave of invention in arc lamps ; this was followed by another 
wave, with its top, say, five years ago. About twenty years ago 
the theory of the continuous-current dynamo was developed, and 
the question of sparking, armature reaction, and reversing poles was 
discussed very fully. Then nothing much happened until lately ; 
and now, after twenty years, we have a revival of the reversing 
pole. 


A NEW searchlight recently submitted to the officers of 
the Swiss General Staff is reported to have proved a great suc- 
cess, It is stated that objects at a distance of 64 miles were so 
brilliantly illuminated as to be readily visible through a glass. 
The machine providing the power is of 24 horse-power and 


furnished 1,000,000 electric candle-power. A 40 horse-power 
dynamo would have given, it is said, 12,000,000 candle- 
power. ‘The diameter of the projector is 1 :mnetre—39°37in. 


One great advantage of this outfit is that it can be readily 
handled electrically from a considerable distance, the tests 
including distances up to 200 :aetres—219 yards. This enables 
the operator to send rays to any desired place without being 
himself blinded by the light or piaced under the enemy’s firc. 


AN engineer in Philadelphia has devised a new crank 
mechanism for single-acting engines. It consists in placing the 
crank shaft a distance from the central axis of the cylinder equal 
to the length of the crank, so that the connecting-rod is made 
approximately 3 times the crank length—instead of five times, 
as in ordinary engines where the central axis of the cylinder is 
placed in line with the crank shaft—and the direction cf action of 
the piston during the power stroke is tangential to the circle of 
crank motion. The effect is to increase the length of the piston 
stroke and the proportion of crank circle during which effective 
pressure is applied by the piston to the crank. The degree of 
angularity between the connecting-rod and central axis rapidly 
decreases as the piston moves outward on its power stroke, so that 
at maximum thrust it is at a minimum, and friction is lessened. A 
sluggish movement of the piston at the commencement of the 
return stroke makes it possible to exhaust the gases with less 
back-pressure than is usual, and also favours the use of an auxiliary 
exhaust port. 


ENGINEERS are finding that, apart from the merits of 
the steam turbine as a prime mover, its effect upon power plant 
design is to be far-reaching in the direction of simplicity and 
economy. Up-to-date turbines have been installed in plants more 
or less conventionally designed on the lines of reciprocating engine 
practice, but the typical turbine plant may be expected to show 
greater compactness of design, and much of the present complexity 
and expense will disappear. According to the Jrox Age, two plants 
are now designed for Fort Wayne, Indiana, and Hamilton, Ohio, 
in which the boilers will be on the ground floor and the turbines 
directly overhead. Thesteam and exhaust runs will be both short 
and direct, the initial steam going up and the exhaust going down, 
as is proper. The exciters are placed upon the generator shafts, 
eliminating the use of separate exciting units, and as little as 
possible in the way of auxiliaries will be installed. There will be 
some saving in building construction, considerab'e in ground space, 
and the total economy, as compared with ordinary practice, is 
expected to approach 25 per cent. 





MISCELLANEA. 


Tut Birmingham Watch Committee has approved the 
adoption of fixed stopping places for motor omnibuses in that city. 


NOTWITHSTANDING that petroleum spirit costs 2s. 6d. 
per gallon, and lubricating oil over 7s. per gallon, motor omnibuses 
are reported to be running on a paying basisin Barcelona. The 
city has a population of nearly 700,000. 


Tue Brazilian Diario Official of 7th September con- 
tains copy of a concession granted to Mr. E. L. Corthell, represent- 
ing a Canadian American syndicate, for the construction of a port 
at Rio Grande do Sul, to be completed within six years, at the cost 
of 33,000,000 milreis—a bout £2,131,000. 


AccorpInG to the Kokumin Shimbun, the Japanese 
settlement at Fusan has decided to obtain a water supply. For 
that purpose a sum of £119,400 is to be raised abroad through the 
agency of the Industrial Bank. The enterprise will be jointly 
undertaken by the municipality and the Corean Government. 


THe Birmingham City Council Water Committee 
favour an agreement for handing over part of its water supply to 
Coventry. Since the Elan Valley —Radnorshire—water supply was 
obtained Birmingham has had more than suffi :ient for the severest 
drought. Itis now proposed to supply 109,000,090 gallons annuall 
at 4d. per 1000 gallons, with a minimum payment of £5000. 


THe Highways and Improvements Committee of the 
London County Council recommend various tramway extensions 
which are estimated to cost £1,281,610; but the Finance Committee 
urge their ‘‘ very strong opinion” that, in view of the state of the 
money market and the large undertakings already in hand, the 
Council's capital expenditure should be limited to absolutely neces- 
sary purposes. 


MareRIiAL for the construction of the new vessel to be 
laid down at Portsmouth is being collected in the vicinity of the 
building slip. The blocks upon which the ship is to be built are 
being placed in position, and the derricks erected, but there is 
still a considerable amount of work to be done, from which it 
would seem that the vessel will probably not be begun until the 
end of the present or early in the new year. 


Locau authorities of Monmouthshire met at Newport 
recently to consider a scheme for supplying the county with water. 
It is proposed to dam the waters of Grwyne Vawr, a tributary of 
the Usk, near Abergavenny, as it issues through a gorge leading 
from a valley surrounded on all sides by mountains nearly 3000ft. 
high. There is not a single house on the gathering ground, and 
the water is said to be so pure that it will not need filtering. 


In an article reviewing the possibilities of the Adiron- 
dack region in the way of power supply from water it is stated 
that the region has water capable of developing a continuous 
200,000 horse-power on its way to sea level. On the basis of 300 
ten-hour working days in the year this would be a sufficient flow 
to develop 500,000 horse-power, provided that suitable storage 
reservoirs were constructed to hold the water during idle periods, 


THE erection of the new magnetic observatory and 
relative buildings by the Government at Eskdale Muir, Dumfries 
shire, has been proceeding apace this year, but a hitch has now 
occurred, and the erection of the observatory proper, which is 
underground, is stopped. This is owing to the suspicion that 
there is iron in the stone used, which is a blue whinstone found in 
= neighbourhood. The other buildings are being proceeded 
with, 


THE leading steam engine builders of the United 
States are now building gas engines especially designed for pro- 
ducer or weak gases, and the most successful builders up to the 
present are those who have followed the European practice. In 
the opinion of an American writer in the /ron Age, however, 
American firms will overtake and distance European firms both in 
extent and improvements in gas producers, gas engines, and pro- 
ducer gas applications. 


OnLy twenty-seven motor omnibuses have been added 
to London’s effective total during the four weeks ended on Monday 
last, compared with fifty-nine during the preceding four weeks. 
The Commissioner of Police, after prolonged consultation, and 
acting upon expert advice, says the Commercial Motor, has decided 
that the differential casing, which in these vehicles is carried 
slightly forward of the back axle, need not have the minimum 
clearance of 10in. applicable to parts further forward. 


THe Motor Union has resolved to undertake the 
insurance of its members’ cars, for which purpose a Motor Union 
Insurance Company is being formed within the Union, the share- 
holders of which will be confined to members of the Union. 
Every member of the Union will be given an opportunity of sub- 
scribing to the new company, and papers containing full par- 
ticulars will be issued to the membership immediately. The 
company will commence to issue policies on the Ist January 
next. The scheme is one of mutual insurance worked under the 
Companies Acts. 


At the October meeting of the General Committee of 
the Motor Union it was resolved, on the recommendation of the 
Legal Reports Comittee, to compile a book of legal cases which 
would be of use to all those engaged in the administration of the 
Motor Car Acts. It was decided that the book should bear the 
title ‘‘ Motor Traction Cases,” and that it should be placed on sale. 
The Legal Cases Committee reported that they had dealt with 
sixty-five cases since the last meeting of the General Committee, 
and various financial grants recommended by the Committee were 
passed. It was reported that the clubs now included in the Motor 
Union numbered eighty, and that the aggregate membership was 
13,800. 


In reply to a question asked in the House of Commons 
whether his attention had been directed to the feeling which 
existed throughout the country in regard to the numerous fatal 
accidents caused by motor-propelled vehicles, and whether his 
Majesty’s Government had in contemplation the introduction of 
legislation at an early date with a view to restoring to all classes of 
the community the safe use of the public roads and highways, the 
President of the Local Government Board said that the Royal 
Commission on Motor Cars had in their report made various 
recommendations for the amendment of the Motor Car Acts. The 
recommendations were receiving his consideration, but it was not 
intended to propose legislation on the subject during the present 
session. 


At the final meeting of the Advisory Committee on the 
25th inst., Sir William White, who occupied the chair, announced 
that the organising managers, Messrs. Smith and Bridges, had 
written him, stating that. in fulfilment of their undertaking in the 
initial stages of the Engineering Exhibition that a certain pro- 
portion of the receipts should be available for making grants to the 
funds of the various benevolent institutions and charitable purposes 
generally in connection with the engineering industry, they had 
placed the sum of £500 at the disposal of the Committee, to be 
distributed as they might consider advisable. After considerable 
discussion, it was decided that the £500 should be distributed 
among the various engineering institutions represented on the 
Advisory Committee, as under :—Institution of Civil Engineers, 
Institution of Gas Engineers, Incorporated Association of Muni- 
cipal and County Engineers, Junior Institution of Engineers, 
Society of Engineers, Institution of Mechanical Engineers, Insti- 
tute of Sanitary Engineers, Institute of Marine Engineers, Civil 





and Mechanical Engineers’ Society. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


[A.—F. A. BRocKHAUS, Seilergasse 4, Vienna. 
_KeLL_y AND WALSH, LIMITED, Shanghai and Hong Kong. 
_Boyveau & CHEVILLET, Rue de la Banque, Paris. 
Cuarecor & Cre, Rue Dauphine, 30, Paris. 
ERMANY. ASHER AND Co., 5, Unter den Linden, Berlin. 
ii F. A. BrockHaus, Leipzic; A. TWRKITMEYER, Leipzic. 
_A. J, COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LoescHER AnD Co., 807, Corso, Rome; Bocca Frergs, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 
or Z. P. MaRuYA AND Co., Tokyo and Yokohama, 
RUSSIA.—C: RickER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL NEws Co., 83 and 
85, Duane-street New York; Susscription News Co., Chicago. 
g, AFRICA.—W™. Dawson & Sons, Limitep, 7, Sea-st. (Box 489), Capetown. 
- CentRAL News AGENCY, Limite, Joh burg, ypet " 
Durban, &c., and at all their Bookstalls, 
R. A. THOMPSON AND Co., 28, Risheck-street, Capeto:. 
J. C. Jura anp Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Queen-street, 
Brisbane, &e. 
A. THompson AND Co., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZRALAND.—Gorpon and Goren, Cuba-street Extension, Wellington, 
and Bedjord-road, Christchurch. 
Upron anv Co., Auckland ; Crata, J. W., Napier. 
MonTREAL News Co., 386 and 388, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto, 
CRYLON—WIsAYARTNA AND Co., Colombo. 
JAMALCA—SoLLEs AND Cock1nNa, Kingston. 
STRAITS SETTLEMENTS.—KE.ty anp WALsH, Lourrep, Singapore. 
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Subscriptions received at all the Post-offices on the Continent. 








SUBSCRIPTIONS. 


Tse Excingen can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers) .. £1 9%. Od. 
Crora Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue Encinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue Encingegr, and 
awcompanied by letter of advice to the Publisher. 


Tow Paper Copixs. Tuick Papgr Coptzs. 
0s. 


Half-yearly .. £0 188. Od. | Half-yearly a ae 8d. 
Yearly . . 21 16s. Od.j Yearly .. .. .. £2 Os. 6d. 
e difference to cover extra postage. ) 

ADVERTISEMENTS. 


tf The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 


inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except woekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted aniess delivered before 
Six o’clock on Thursday evening, and, im consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
errive not later than Ten o'clock on Tuesday morning in 


each week. 
Letters relating to Advertisements and the a yyy a the 
Paper are to be addressed to the Publisher, Mr. ney te; all other 
letters to be addressed to the Bditor of Tum Encinurn. 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


With this week's number is issued, as a Supplement, a Two-page 
Drawing of a Pi airie Type Express Locomotive, Northern Pacific 
Railroad. Every copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
should they not receive it, 
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+" vat pecs pote should receive THE ENGINEER in an 

imperfect or muti: condition, he will obli; Lun ‘ompt 

pa ace of the fact to the’ Publisher, a poe Rast the 

Agent through whom the paper is obtained. Such inconvenience, 

if ha ng can be remedied by obtaining the paper direct from 
is office. 














CONTENTS. 

THE ENGINEER, 2nd November, 1906. PAGE 

Settinc Out or Tupg Rartways. No. II. (Illustrated.) .. . 489 
THE OvsepurN Cutvert. (Illustrated.) .. .. .. .. - 44 
BraRinG AtLoys. No. II... tet eae 441 
Erection OF A Concrete Bringer. (Illustrated.) .. 442 
Raistnc A GERMAN TorPEDO Boat. (Illustrated.).. 443 
FORTHCOMING MEETINGS .. .. .. 0. ce ce oe 443 
TriaALs OF H.M.S. DREADNOUGHT .. oe oe 444 
LBPIAGS C0, SO CRN eke. as sc haw ee cde oes a «. 444 
Pratrik Type Locomotive, NorTHERN Pactric RAILROAD, — (Ilus.) 446 
TREATMENT OF Rivers witd SHIFTING CHANNELS .. rarer ss 
DeVELOPMENT or THE NEW South YORKSHIRE COALFIELD .. -. 47 
Tit Lonpon County Councit AND ELEcTRICITY FOR LONDON .. .. 447 
RaiLway Marrers—Nores aND MEMORANDA—MISCELLANEA -. 449 
LEADING ArTICcLES—Ele :tricity for London—Steel .. .. -. 451 
Trusts and the Law—The Port of London oe 452 
_‘the Export Coal Trade—The Ides of March -- 453 
Tue Cuvpg Strike...) 0. ce cee +» 453 
University CoLLEGr, READING . 454 
DockYARD NoTEs .. ° 454 
OPREUARE a5d ac) Poaul lac’ oo Ganiicag, ck se (ec) e40n-eat he sen ne BOM 
YORKSHIRE STEAM CoaL TRADE AND HE REPEAL OF THE TAX... 454 
( LOSING OF Coopers HILL COLLEGE .. .. .. Mee ae . 454 
A CoMBINED MIXING AND GRINDING PLANT. (Illustrated.). . . 455 
Tue HIGHGATE TRAMWAY ACCIDENT .. .. .. 1... -- + 455 
A Contract To Supply Power .. .. .. .. .. « 455 
INSTRUMENT FOR ADDING FRACTIONS. (Illustrated.) + 455 
Raitway Motor Car TRAFFIC. lllustrated.).. .. « 456 
Motor OmNIBUSES.. 458 


LETTERS FROM THE Provincks—The Tron, Coal, and General Trades of 
_ Birmingham, Wolverhampton, and other Districts. 
Notes from Lancashire—The Sheffield District—North of 


«oe ‘oe S08 
N England 459 
Notes from Scotland—Wales and adjoining Counties . .. .. .. 460 


AMERICAN NorEs ., mer 
Norgs FROM GERMANY .. .. .. 1. 1. 2. ++ 461 
Bririsn Parent Seecirications. (Illustrated.) .. ++ 461 
SELECTED AMERICAN SPECIFICATIONS. (Illustrated ) - 462 


TWo-PAGE SUPPLEMENT—PRAIRIE Typr Express Locomotive, NoRTHERN 


| province, to discuss the political aspect of the case, 


TO CORRESPONDENTS, 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

“£7 All letters intended for insertion in Tus Encnuramr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icati 

42” «We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 
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REPLIES. 

B. A,—Sce Neilson’s book on the ‘‘Steam Turbine,” published by Long- 
mans, Green and Co., London. 

E. E. B.—Write to “ Lloyd's Register,” Fenchurch-avenue, or the Board 

of Trade, Marine Department, Whitehall, and ask for copies of the 

particulars, 


D. pe R.—We have no copy we can lend you, and the issue was sold out 
long ago You might try some other public library, or if you can call 
at this office you can see the volumes. 








MEETINGS NEXT WEEK. 





InstTITUTE OF MARINE ENGINEERS.—Monday, November 5th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper, ‘‘Scme Proposals regarding 
Screw Propulsion,” by Mr. W. Preidel. 

Tse Instirorion or Civit ENGINgEERS.—Tuesday, November 6th, at 
Spm., at Great George-street, Westminster, 8.W. Ordinary meeting. 
Addr. ss by Sir Alexander B. W. Kennedy, the President. 

Socrety oF ENoiIngers.—Monday, November 5th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘Recent Storage Batterv Improvemeuts,” by Sherard Cowper-Coles, 
Assoc, M. Inst. C.E., M 1.M.E., M.1.E.E. 

PuysicaL Society or Lonpon.—Friday, November 9th, at 8 p.m., at 
the Royal College of Science, Imperial Institute-road, South Kensington. 
“Exhibition and Description of Experiments suitable for Students in a 
Physics Laboratory,” by Mr. G. F. C. Searle, 








DEATH. 


On the 30th October, at Biggleswade, suddenly, Dan. ALBong, in his 
47th year. 
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Electricity for London. 


In view of the decision of the Parliamentary 
Committee last session it was a foregone conclusion 
that the London County Council would bring for- 
ward another Bill this year to obtain powers for the 
supply of electricity on an immense scale in London. 
The Select Committee called for a large and inelu- 
sive scheme which should extend, not only over the 
entire county of London, but also to adjoining 
boroughs and districts. They—most unwarrantably 
and unfortunately, in our opinion—specifically 
stated that the London County Council was the 
proper body to have charge of and to promote such 
a scheme. The report to the Council by the High- 
ways Committee on the present proposals was 
presented on Tuesday last. We have reprinted it 
in full on page 447. It cannot be too widely 
known to what extent it is sought to commit the 
ratepayers. The County Council may not think in 
| continents, but it scorns dealing in anything less 
| than millions. It may not even yet be too late to 

warn the inhabitants of London and its surround- 
fs that it by no means follows, because a 
Parliamentary Committee says the London County 
| Council is the proper body to carry on a huge 
| undertaking such as that proposed, that it is either 
| capable of doing so, or that it is desirable that it 
| should make the attempt. With two such examples 
|as the electric tramway systems and the Thames 
| steamboats before them, level-headed men will 
hesitate before allowing the Spring-gardens authori- 
ties to get a monopolising grip on electric supply. 
It isno part of our purpose, nor, indeed, of our 











but we may be permitted, at all events, to remark 
that, even now, the work to be got through by the 
Council and its Committees is so heavy that a reso- 
lution to increase the number of members has been 
passed. Yet, quite light-heartedly, a scheme of 
huge magnitude is brought forward—a scheme 
which, of itself, would require a small army properly 
to carry out and manage. 

Having regard to the fact that the full report of 
the Highways Committee is printed elsewhere, it 
will not be necessary for us to go into the pro- 
posals in any great detail. We may, however, give 
in general outline what Parliament is to be asked to 
sanction. It is suggested that authority should be 
sought to obtain a monopoly for the supply of elec- 
tricity, not only to the county of London, bui also 
to portions of Essex, Kent, Surrey, and Mid tlesex. 
The total area involved is 451 square miles, this 
figure being made up of 117 square miles in London 
and 334 square miles in the surrounding districts. 
It is worthy of notice, as symbolical of the Council's 


sphere of the Council’s influence is nearly three 
times as great as that within it. It is further pro- 
posed to purchase, eventually, all the electric supply 
undertakings at present in existence. This sounds 
simple enough when read in a report, but, in reality, 
it means a great deal. Taking the figures given in the 
report, it would seem that the total capital expended 
by local authorities on electrical undertakings up 
to March 31st last was £5,450,000. The expenditure 
charged to capital account in the books of the various 
companies supplying electricity in the county on 
December 31st, 1905, was £12,718,534. Exact figures 
for authorities or companies supplying outside the 
county, it is explained, are not available, but their 
inclusion would not, it is thought, increase the 
total beyond £14,000,000. Allowing this to be so, 
and supposing no further money has been invested 
by these authorities and companies, the total 
amount in question is £19,450,000. As a sort of 
set off against this very considerable sum of money, 
the report states that the capital expended on the 
local authorities’ undertakings has, to a very large 
extent, been advanced by the Council on loan, and 
when any undertaking is acquired the Council 
would take over the outstanding liability. There 
would, therefore, be no necessity to raise further 
capital for the purposes of the acquisition. No 
reference is made to the fact that the Council 
would then have to pay the interest on the amount. 
As almost of minor importance as compared with 
the foregoing, it may be mentioned that it is pro- 
posed to expend £1,400,000 in buying land and 
erecting a generating station, and £2,625,000 in 
laying a system of mains and purchasing motors 
and other apparatus for hire to consumers. 

Such, in broad lines, is the scheme. Looking 
at it as dispassionately as possible, it must be 
admitted that it is afar more hazardous under- 
taking than was the Council’s proposal to acquire 
all the water companies’ plant and goodwill. 
Saving this, it is the hugest enterprise of municipal 
trading which has ever been put forward. The 
Council as a body has no experience whatever of 
the supply of electricity. It has no conception of 
the risks which have to be taken and of the chances 
of failure to be met. Yet it is intended at once to 
sink over £4,000,000—on which interest would have 
to be paid whether business proved successful or 
not—and later on to expend nearly five times this 
amount in purchasing undertakings, many of them 
in none too stable a condition. It is very gravely 
to be doubted whether, under the Council’s manage- 
ment, electricity could be supplied more cheaply 
than it is at present. As to this, no figures what- 
ever are given in the report. It is not stated at 
what price it is proposed to sell current, nor at 
what cost it is expected to produce it. All that we 
find on this head is that the Bill is to provide for 
the maximum charges for energy being governed by 
the amount and regularity of the demand of the 
consumer, different charges being made according 
to whether the current required is high or 
low-tension, alternating or direct, the times 
at which it is used, &c., and that the charges 
are to be as low as is compatible with the 
financial success of the undertaking. Thus, 
all consumers are to be at the mercy of the 
Council. There will be no chance of appeal; no 
opportunity of obtaining relief by application to 
another source of supply. Londoners, in their 
mistake, imagined that the Water Board would 
supply more cheaply than the companies had done. 
The reverse, in many instances, has been the actual 
fact. We are confidently of opinion that a similar 
experience would result if this monopoly were 
to be given to the Council. To our mind the whole 
matter is one for private enterprise and healthy 
competition, and that one of the greatest mistakes 
London has ever made will be perpetrated if the 
Council are to be allowed to have the expending of 
such large sums of money, and the management of an 
electrical supply which, judging from the attempts 
in other directions, and from the experiences of 
other local authorities, is bound to end in failure. 


Steel. 


Two papers of considerable interest have lately 
been brought to our notice. The first of these is 
on “Crystallisation and Segregation of Steel 
Ingots,” by Mr. J. E. Stead, which embodies the 
substance of a lecture delivered in Middlesbrough 
late last year, and a paper read at the York meet- 
ing of the British Association, August, 1906. The 
second paper is on “Internal Strains in Iron and 
Steel,” read by Mr. Henry D. Hibbard before the 
American Institute of Mining Engineers. Both 
papers may be regarded as contributions to the 
theory of steel. They run on. parallel lines, and 
they do not come into direct contact. In each we 
find certain portions which possess maximum 
interest for engineers, and to these we shall confine 
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contained in the following quotation :—‘ A noted 
ordnance engineer once said to a friend, in speaking 
of the production of great steel guns, ‘ How is it? 
We design our guns with a factor of safety of eight, 
and the guns burst.’ The vague way in which 
internal stresses and strains in iron and steel are 
often considered and spoken of makes it worth 
while to examine their causes and results, how they 
may be advantageously dealt with, and how when 
detrimental they may be reduced or kept within 
harmless proportions.” It must be very carefully 
kept in mind that Mr. Hibbard uses the word 
“strain” in its strictly legitimate sense. It implies 
the existence of some molecular deformation or 
change which is ses up by a stress. To the exist- 
ence of strains he attributes not only the defects 
of steel bars, plates, and so on, but the virtues of wire, 
and steel which is required to be strong rather than 
ductile. Much of the ground that he traverses has, of 
course, been covered before ; but some of his propo- 
sitions and contentions are novel. For example, he 
points out that, while it is perfectly well understood 
that the rapid cooling of a piece of steel may cause 
straining, no one sufficiently realises that the rapid 
heating of a bar or an ingot may do the same thing, 
the stresses set up actually causing strains amount- 
ing to rupture. We quote once again from the paper. 
Premising that the rate of change of temperature is 
the great ruling factor in producing or reducing in- 
ternal strains, both temporary and permanent, the 
autnor goes on to say that, ‘‘ to avoid danger to the 
piece from this cause, which is the one to which may 
be directly laid nearly all the actual damage done by 
strains in iron and steel, one must maintain less 
difference between the temperature of the article 
and that of its environment. If the dangerous 
strains arise in heating the article it must be heated 
more slowly. The heating chamber or receptacle 
must not be too much hotter than the article placed 
therein. In extreme cases, the chamber and the 
article must be slowly heated together, this procedure 
being called for, however, only in the heating of 
bulky articles of very hard iron or steel.” It is 
pointed out that an ingot may be actually broken up 
by being reheated too rapidly ; while in other cases 
strains are caused which are never afterwards quite 
eliminated. Indeed, Mr. Hibbard goes so far as to 
say that it is only under exceptional circumstances 
that a specimen of steel or iron can be found which 
is quite free from internal strains. 

From all this he deduces a theory which goes 
far at first sight to explain what are known as 
“ mysterious” failures of plates ; but he has still to 
admit that the spontaneous cracking of cold soft 
steel has not yet been fully explained. He holds 
that lapse of time tends to eliminate strains. 
Strains are of two kinds—those produced by sudden 
change in temperature, and those caused by cold 
working. It is to the existence of strains that he 
attributes the great increase which takes place in 
steel or iron when drawn into wire. It has been 
the custom to attribute this augmentation to a rise 
in the density of the metal; but he shows that, 
in point of fact, metal of any kind hardened by 
planishing, rolling, or wire-drawing, is less dense 
than the untreated metal. The improvement due 
to the lapse of time is, he thinks, probably due to 
the continual changes in temperature which are 
going on daily. He gives the result of a curious 
experiment which he has made showing that the 
pull of a magnet on a hard file being 12 oz., when 
the file had been heated to a blue heat and cooled 
slowly the pull became 27 oz., and after being 
heated red hot the pull rose to 3loz. This, of 
course, only confirms the fact that soft metal is 
more permeable to magnetic lines than hard metal. 
He obtained similar results with nails and wire 
rendered hard, not by tempering but mechanically 
in the process of manufacture. From first to last 
Mr. Hibbard contends that we have abundant 
examples before us of the existence of strains 
in all the steel and iron which we work; and that 
it is before all things necessary that when heat 
treatmentis resorted to the heating should be done as 
slowly as the cooling, otherwise strains in structure 
may be set up of a very mischievous character. 
Opinions will, of course, differ as to the soundness 
of the views advanced by Mr. Hibbard; but they 
deserve very careful consideration. 

Turning, now, to Mr. Stead’s paper, we find much 
that runs, as we have said, side by side with Mr. 
Hibbard’s views. He, too, deals with the fracture 
of steel, but he has nothing to say about heat 
treatment or initial stresses and consequent strains. 
He holds that unsoundness—that is to say, want 
of true homogeneity—is the cause of failure, and that 
segregation is not necessarily the mischievous factor. 
He gives the results of some thirty years of 
personal study, and, speaking of steel rails, of which 
on the average one breaks each year out of 20,000, 
he says, “The cause in my experience which is 
mainly responsible for failure of steel rails is 








unsoundness, either internally or externally. Indeed, 
my conclusions coincide generally with those of 
Mr. Job, chemist to the Philadelphia Railway, who 
attributes the greater proportion of the failure 
of rails to unsoundness resulting from honey- 
combing and piping, and states that compara- 
tively few failures are due to excessive segregation.” 
According to Mr. Hibbard, unsoundness is due to 
straining set up in the process of manufacture or 
subsequent working. Mr. Stead maintains that the 
evil is not due to segregation, and he certainly 
advances nothing so far to controvert Mr. Hibbard’s 
theory. But Mr. Stead carries matters further, and 
takes up a practically novel position. He sum- 
marises the results at which he has arrived in 
twelve propositions, the first of which is of the 
utmost interest for engineers. Here it is:—“A 
steel bar or shaft with a brittle core, if subjected to 
sudden shock, will only bend as far as the internal 
core is capable of deflection, and, if the bending 
is carried beyond that point, the core will break, 
and the fracture once started will travel through the 
steel surrounding it. The bending power of the 
whole is, therefore, practically that of the core.” 
Mr. Hibbard points out that the strength of a 
shaft is often concentrated in its outer layers, and 
if these are removed in the lathe it may go to 
pieces with little provocation. This would confirm 
Mr. Stead’s view that the weak part of a bar is 
that close to the centre. The lathe removes the 
strong outside portion. If Mr. Stead is right, 
many fractures must begin from the inside of, say, 
a crank shaft, although the popular notion is that 
they always commence outside. We regret that 
we have not space to follow Mr. Stead further. 
His paper will, however, no doubt be read with 
care by metallurgists at all events. We have at 
least said enough to make it manifest that further 
inquiry promises to clear up much that is still 
obscure about steel and its behaviour when put to 
work. 


Trusts and the Law. 


Ir is no exaggeration to say that at the present 
time one cannot refer to a daily paper without find- 
ing therein some allusion to Trusts. Those who 
support and those who oppose the formation of this 
modern form of trade combination appear to con- 
sider it necessary to keep their doings continually 
before the public. This notoriety is eminently 
desirable, for it is of the first importance in com- 
mercial circles that the doings of those whose 
ultimate object is to get money from the public 
should be as widely known as possible. To the 
engineer the subject is one of peculiar importance, 
since, on account of the huge sums invested in 
metal industries, his business is more than usually 
subject to the influences of combinations and 
Trusts, both domestic and foreign. 

The first thought which arises in one’s mind in re- 
lation to a Trust is—Can anything be done to stop 
the machinations of such a body? Take an extreme 
case. Suppose all the manufacturers of steam 
engines in the kingdom were to combine together 
with the object of enhancing prices. Assume, 
further, that it was impossible for steam engines to 
be imported from abroad. As a result of the com- 
bination, the price of the steam engine is raised to 
a prohibitive figure, and the public are put to grave 
inconvenience, all classes of manufacture being 
affected. Have the public any remedy? We are 
suggesting, of course, an impossible case, for a 
universal Trust is well-nigh impossible, and the 
law of supply and demand, together with foreign 
competition, would prevent prices becoming pro- 
hibitive. Questio manet, however, has the public 
any remedy against a Trust? The discussion must 
be approached from the point of view that a Trust 
is founded on a contract—a contract, it may be, not 
to sell goods below a particular scale of prices, or not 
to deal with certain specified persons or classes of 
persons. It involves, therefore, the making of a 
contract, which is, to some extent, in restraint of 
trade. In the extreme case to which reference has 
been made trade in steam engines might be much 
restricted, if not entirely paralysed. The law is 
very jealous of contracts in restraint of trade, and 
such contracts have often been declared void, and, 
so far as the parties to them are concerned, 
incapable of enforcement. So, if there be simply a 
stipulation, even in an instrument under seal, that 
a trade or profession shall not be carried on in a 
particular place, without any recital in the deed, 
and without any circumstances which render such 
a contract reasonable, the instrument is void. 
Contracts in partial restraint of trade are up- 
held, not because they are advantageous to 
the individual with whom the contract is made, 
and a_ sacrifice pro tanto of the rights of 
the community, but because it is for the benefit of 
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the public at large that they should be enforced 
Instance a contract whereby an employé unde, 
takes not to carry on business within ‘, certain 
radius after his employment ceases. Such oa 
tract affords only reasonable protection to th, 
employer. But whatever restraint is larger than 
the necessary protection of the party with wings 
the contract is made is unreasonable and yoiq ag 
being injurious to the interests of the public on the 
ground of public policy. For instance, a covenant 
by a man not to carry on a particular trade any. 
where for the rest of his natural life could not be 
enforced. 

So much then for the rights of individuals who are 
parties to a contract in restraint of trade. We pass 
on to consider the rights of the public, or ap 
section of the community who are affected by a 
contract to keep up prices and to limit output 
Has any person so affected the right to apply tothe 
Courts for relief ? 

In this connection reference must be made to 
the famous case of the Mogul Steamship Com. 
pany v. Macgregor. In that case owners of ships 
in order to secure a carrying trade exclusively lor 
themselves and at profitable rates, formed an asgo. 
ciation and agreed that the number of ships to be 
sent by members of the association to the loading 
port, the division of cargoes and the freights to be 
demanded, should be the subject of regulation ; 
that a rebate of 5 per cent. on the freights should 
be allowed to all shippers who shipped only with 
members, and that agents of members should be 
prohibited on pain of dismissal from acting in the 
interest of shipowners, any member to be at liberty 
to withdraw on giving certain notices. The plain- 
tiffs, who were shipowners excluded from the asso- 
ciation, sent ships to the loading port to endeavour 
to obtain cargoes. The associated owners there- 
upon sent more ships to the port, under-bid the 
plaintiffs, and reduced freights so low that the 
plaintiffs were obliged to carry at unremunerative 
rates. They also threatened to dismiss certain 
agents if they loaded the plaintiffs’ ships, and 
circulated a notice that the rebate of 5 per cent. 
would not be allowed to any person who shipped 
cargoes on the plaintiffs’ vessels. The plaintiffs 
having brought an action for damages against the 
associated owners, alleging-a conspiracy to injure 
the plaintiffs, it was decided by the House of 
Lords, affirming the decision of the Court of Appeal, 
that since the acts of the defendants were done 
with the lawful object of protecting and extending 
their trade and increasing their profits, and 
since they had not employed any unlawful means, 
the plaintiffs had no cause of action. As to 
whether the reduction of prices for the purpose of 
stifling competition may be regarded as unlawful, 
the following passage from the judgment of Lord 
Justice Bowen—which was approved by Lord 
Halsbury in the Mogul case—may be quoted :— 
“ All commercial men with capital are acquainted 
with the ordinary expedient of sowing one year 
a crop of apparently unfruitful prices, in order, by 
driving competition away, to reap a fuller harvest 
of profit in the future; but until the present argu- 
ment at the Bar it may be doubted whether ship- 
owners or merchants were ever deemed to be bound 
by law to conform to some imaginary ‘normal’ 
standard of freights or prices, or that law courts 
had a right to say to them in respect of their com- 
petition tariffs, ‘Thus far shalt thou go and no 
further.’ ’’ Here, then, was a case in which a trader 
who was injuriously affected by a Trust had no 
remedy; and it would seem to follow that the 
public generally would not have any remedy either. 

Apart from the trade union cases, which come 
under a different category, there does not appear 
to be any other decision of the Courts which deals 
directly with trade combinations; and there is 
certainly no case which says that the public 
generally, either through the medium of the 
Attorney-General or otherwise, have power to 
obtain an injunction to restrain a Trust from being 
formed. It is an axiom of English law that a 
trader in all matters “not contrary to law may 
regulate his own mode of carrying on his trade 
according to his own discretion and choice.” ‘The 
fact that a number of traders combine together is 
not material, provided always that methods of 
violence or acts “ contrary to law ” are not indulged 
in. Whether an amendment of the law is necessary 
or desirable is a question which the British Legis- 
lature has scarcely yet considered. 


The Port of London. 


Tue intention of the Government to introduce a 
Bill in the present session of Parliament for the 
reform of the Port of London has stimulated 
activity on the part of the numerous bodies, public 
and private, interested in this important matter. 
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t a meeting of the Waterside Manu- 
om Monty ciation, ne over by Sir George 
faoturer was called to consider the attitude of the 
—, towards the proposed Bill, and it was 
— send a deputation to wait on the 
resolved to : 

ident of the Board of Trade, and to lay before 
Pres the views of the Association. Resolutions 
es dto the effect that no public interests 
were passe 
ould be served by the purchase of the docks, and 
7 attempt to impose dues on goods 
as well as on shipping. On Tuesday Mr. Lloyd- 
George received a deputation of members of the 
Thames Conservancy, who urged the abandonment 
of proposals involving the purchase of the dock 
companies’ properties generally, but expressed 
their willingness to concur in a scheme for the 
acquisition of the water areas under the control of 
the companies. On the same day a representative 
meeting took place at the London Chamber of 
Commerce, at which recommendations as to the 
future policy of the Chamber were agreed, which 
will be presented to a meeting of the members next 
week. It is likely that the Chamber will oppose 
any proposal to impose dues on goods. 
The path which lies before Mr. Lloyd-George in 
the framing of the new Bill is one beset with diffi- 
culties, not only on account of the magnitude of the 
question involved, but chiefly by the complexity of 
conflicting interests. It is hardly likely that the 
Government will be prepared to find the means 
wherewith to purchase the dock undertakings out 
of national funds, in view of the strenuous opposi- 
tion that would be made to any such proposals by 
provincial interests. On the other hand, Mr. 
Lloyd-George may propose that the London County 
Council become the guarantors of the interest on 
the capital expended, and he cannot well do this 
without giving that body a preponderating voice on 
the Commission. Such a proposal would be met 
by opposition from the City of London and the 
Thames Conservancy, as well as on the part of the 
dock companies and that very large section of the 
public which does not favour the extension of 
the trading undertakings of the Council. The 
capital sum required for the purchase of existing 
interests and for improvement will probably not be 
far short of £45,000,000, six millions of which are 
required for necessary improvements. 

Should Mr. Lloyd-George follow the general lines 
of the Bill introduced by the late Government in 
1903, he will, by so doing, disarm much of the 
criticism to be expected from the members of the 
Opposition. This Bill was, in the main, based 
upon the recommendations contained in the report 
of the Royal Commission on the Port of London, 
and it is evident that the present Government 
must, to a great extent, frame its proposals on the 
same basis. The Bill provided for the constitution 
of a Commission of forty members, partly appointed 
and partly elected, nine of whom were to be re- 
presentatives of the London County Council. As 
amended by the Joint Committee under the chair- 
manship of Lord Cross, the Thames Conservancy 
and the Trinity House were to be retained, but 
shorn of some of their existing powers in connec- 
tion with the port. It appears to us that, in any 
scheme for the reform of the river management, 
the Commission entrusted with the duties should 
take over the functions now exercised by these 
bodies over that part of the waterway below London 
Bridge; the control of the upper reaches of the river 
might well be left in the hands of the Thames 
Conservancy, but the retention of powers over the 
Port of London is likely, so it seems to us, to 
result in friction between the two bodies. If the 
Trinity House, or some Government department 
erected in its stead, is ever given complete control 
over, and management of, the lighting of the whole 
coast, the Port of London should be included in its 
jurisdiction ; but, under existing conditions, there 
appears to be no reason why London should remain 
the only port the lighting of which is in the hands 
of the Elder Brethren, while the Mersey Docks and 
Harbour Board, which admittedly serves as a 
pattern for the proposed Commission, is responsible 
for the lighting and buoying of the Mersey and its 
approaches. 

The suggestion that the new authority should 
assume control of the water areas of the -dock 
companies, while leaving the warehouses and 
wharves in the hands of the latter, has but slight 
arguments in its favour. If amalgamation of 
undertakings and unity of control are to be effected 
at all, iet the process be as complete as possible. 
The admirable organisation of the Mersey Docks 
and Harbour Board affords a pattern which it will 
be well for the framers of the Bill to follow so far 
as 1s practicable. 

If Mr. Lloyd-George is able to frame and pilot 
through the quicksands of parliamentary debate a 
Bill which will ensure unity of control, without 
recourse to the doubtful expedient of what is now 


deprecating any 











commonly known as municipal trading, he will 
have deserved well of his day and generation. 

That the present position of the Port of London 
is not altogether satisfactory few will deny, and 
the vast sums now being expended in improving 
the competing ports of Antwerp and Rotterdam 
only serve to strengthen the feeling that London 
must delay no longer in reforming the government 
of the river if the port is to retain its pre-emin2nce 
in the commerce of the world. 


The Export Coal Trade. 


THE lapse of the export duty on coal of the 
value of 6s. per ton and over, after having been in 
operation for a period of five years and a-half, in 
all probability will stimulate the shipments of fuel 
from Great Britain from the present time. During 
five years of the levying of the tax the National 
Exchequer has benefited to the extent of more than 
£9,000,000, and this sum will be increased to about 
£10,000,000 when the figures are available for the 
other six months. It is unnecessary to enter upon 
the controversial question as to whether the coal- 
owners are those who have been compelled to pay 
the export duty on their own account, or whether 
the money has been provided by exporting shippers, 
or by the foreign merchants, or consumers. [f it 
were possible to obtain trustworthy information on 
the matter, it would probably be found that each of 
the three classes has contributed towards the hand- 
some yield to the public revenue. The average 
export values, as declared to the Commissioners of 
Customs, declined gradually in the five years, but 
the reduction cannot be wholly attributed to the 
imposition of the export duty. Indeed, if it were 
contended that the fall was solely brought about by 
the operation of the duty, how can it be explained 
that the average export prices have been higher in 
the expiring months of the tax? The impost can- 
not have produced both a downward and an upward 
movement, and in the circumstances it is reasonable 
to conclude that other causes have been at work, 
including the general condition of foreign trade and 
markets during the past five years and a-half. The 
coal trade has, in fact, been one of the last branches 
to respond to the prosperity prevailing in the iron 
and steel and allied industries, both in Great 
Britain, Germany, and certain other countries. 

The operation of the duty has apparently not 
affected the export trade detrimentally at any time 
since it was first introduced in 1901 when con- 
sidered from the standpoint of the tonnage sent out 
of the country. On the contrary, it would seem as 
if the coalowners and shippers determined to find 
some kind of compensation for falling prices in the 
disposal of a considerably greater quantity of coal 
during the whole of the period over which the tax 
has been applicable. For instance, in the first 
financial year—1901-2—the total exports of all 
kinds of coal, including shipments of bunker coal, 
amounted to 58,000,000 tons in round figures. In 
the following year the exports advanced to 
61,500,000 tons, in the third year to 63,800,000 
tons, the fourth year to 66,000,000 tons, and in the 
fifth year to 68,700,000 tons. These figures repre- 
sent an augmentation of ten millions of tons in the 
short term of five years, although this quantity 
presumably refers to the lower priced qualities of 
coal, particularly those under 8s. per tor. The 
first nine months of 1906 also show a large 
increase, the Board of Trade returns recording 
56,000,000 tons as compared with 50,000,000 tons 
in the equivalent period of 1905. As the strike of 
French coalminers a few months ago only pro- 
moted our exports to that country by one-third of 
the total advance indicated in the nine months, it 
will be obvious that other regular markets have 
also absorbed a considerable quantity of additional 
coal in the course of the present year. 

The release of the coal trade from the shilling 
export duty is not calculated to benefit consumers 
either at home or abroad. It rather looks as if the 
amount of the duty will be shared by the coal- 
owners and shippers, and the foreign merchants 
who import coal from Great Britain. But the 
freedom from the tax on exports does not satisfy 
the coalowners, who are also proceeding to raise 
prices all round. Already the quotations for Welsh 
steam coal have largely increased; the coalowners 
in the West of Lancashire and Staffordshire have 
decided to advance rates for all classes of coal, and 
others may be expected to follow these exam- 
ples, in view of the prevailing demand. Another 
factor in the situation is provided by the applica- 
tion of the Miners’ Federation in South Wales for 
an increase in wages, and the similar request put 
forward in the federated mining districts in Eng- 
land and North Wales under the auspices of the 
Coal Conciliation Board. It remains to be seen 
what will be the result of these labour movements, 
but if they are successful the unfortunate inland 








consumers will be compelled to pay still higher 
prices than those which have just been introduced. 


The Ides of March. 


WE have in our two last issues discussed the tram- 
way reports and accounts of the London County 
Council. On Tuesday these adjourned reports were 
before the Council itself, and a wholly unexpected 
event occurred. The Finance Committee advised 
that, in view of the present liabilities of the 
Council, only a minor portion of the whole 
programme should be undertaken, and they 
requested the chairman to take such action as 
might be necessary, with a view to reducing the 
list of schemes within a total estimated gross outlay 
not exceeding a quarter of a million sterling. The 
Highways Committee not only agreed, but in their 
anxiety to please piled concession upon concession, 
and reduced their schemes to less than one hundred 
and sixty thousand pounds. This was too much 
for their chairman; the generating station at 
Greenwich would be complete in 1909, and if 
there were not four hundred miles of electric rail- 
ways in London at that time, the station 
would not pay; he refused to move the report. 
But on Tuesday the Council was resolved to be 
economical, and in spite of the rebellion of Captain 
Hemphill the proposal of the Finance Committee 
was adopted. hus for a time, at any rate, as far 
as tramways are concerned, the municipal tailors 
will cut their coats according to their cloth. Can 
it, indeed, be as Mr. H. P. Harris suggested, that 
they feared the ides of March ? 








THE CLYDE STRIKE. 





Tue strike of the boilermaking and iron shipbuilding 
section of the Clyde shipyard workers for a rise in wages, 
which began—after an overwhelming vote of workmen 
themselves in favour of the step—on Monday, 1st October, 
still continues; and naturally with ever-broadening effect 
as to inconvenience, loss, and privation. Proposals for, 
and attempts at, mediation by third parties—including 
local ministers, Clydeside Burgh Provosts, the Board of 
Trade, Labour members of Parliament, and any number 
of “ Letters to the Editor’”’ men—have been of no avail, 
or, at any rate, the utmost such outside pressure has 
effected is the bringing about of a conference between the 
Shipbuilding Employers’ Association and the workmen’s 
delegates to discuss the question at issue. This question 
is, of course, by this time well known, and, briefly put, 
consists of a demand for an advance ot 5 per cent. on 
piece work rates, and of .1s. 6d. per week on time rates. 
The grounds on which the demand has been made lie in 
the fact that during the last dull period wages and rates 
were somewhat reduced, and it was a clearly understood 
thing that a return to the wages condition then obtaining 
would be made when the state of trade justified it. About 
the end of last, or even in the earlier part of this, year, it 
is almost universally granted, the workmen would have 
been justified in asking for a return of some of the reduc- 
tion which they had previously conceded, but they, 
strangely enough, did not ask for it. For one thing, they 
were engaged upon another agitation, in which threats of 
striking were freely used, viz., the payment of wages 
weekly instead of fortnightly. Successful in this threat 
as to “striking,” the present strike may be considered a 
direct—but a disastrously belated—outcome of the weekly 
pay struggle. By the time they seriously set the present 
agitation going, the “boom” in shipbuilding work and 
orders had passed, and they made a demand for increased 
pay on a falling market. 

The conference, from which much was hoped in the 
compromise and satisfactory settlement, which was held on 
way of the improved mutual attitude, if not of definite 
the 24th and 25th ult., has left the situation much as it 
has been any time these past four weeks. On the main 
point—that of an advance of wages—the employers 
simply re-stated their previous position. They pointed 
out that not only were they justified in declining to grant 
an advance five or six weeks ago, but that trade was now 
actually worse than it was before the strike began, and 
that, therefore, they could not entertain the suggestion 
that they should raise wages. At the same time they 
made it quite clear that they were willing, whenever 
trade improved, to discuss the question with the men. 
In the present circumstances they regretted exceedingly 
that they could offer nothin; in the way of a compromise. 
The men’s delegates, on their part, stated that an 
advance of wages—or the promise of an advance—was 
the only way in which the dispute could be compromised. 
As on this, the crucial point, the parties were absolutely 
at variance, the conference dissolved, after the second 
day’s meeting, without coming to any understanding 
likely to lead to a termination of the strike. At the close 
of the conference the secretary of the Clyde Ship- 
builders’ Association said, when interviewed, that he 
could make no report as to the proceedings, except that 
the conference was over, that no agreement had been 
arrived at, and that there was no arrangement for another 
conference, although, he added, the employers would, of 
course, meet the men in conference at any time. The 
men’s delegates, when asked as to the result of the con- 
ference, gave an almost similar reply. The conference, 
they said, had been a failure, so far as settling the 
dispute was concerned, and the strike would have to 
continue. 
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accurately,“ though briefly, depicted the situation as con- 
cerned the Clydeside workmen and their employers. On 
the part of the former hopes for, and efforts at bringing 
about, another ,conference were widely entertained and 
found freer expression. Disaffection and dissension were 
becoming more and more apparent, and the pressure of 
outside, but very intimate intluences—e.g., suffering wives 
and families and disappointed tradesmen—was telling. As 
regarded employers, few if any of them were experiencing 
loss or inconvenience. The work on hand is not being 
pressed for by those interested, and very little, or 
absolutely nothing at all, in the way of fresh work is 
being booked. In almost all departments of shipyard 
work every week-end since the strike began has seen 
hundreds of hands discharged. Even had the strike not 
been “on the boards,” or thought of, the falling away 
in trade from natural causes purely would have com- 
pelled serious enough reductions in the working forces. 
In face of everything, however, the employers make it 
quite clear that they are open to meet the workmen’s 
delegates in conference, and show cause why an advance 
in wages is utterly out of the question at present. The 
appeals on the part of the workmen, and of their well- 
meaning but ignorant, and sometimes arrogant, sym- 
pathisers, for the intervention and mediation of third 
parties—ministers, provosts, members of Parliament, &c. 
—the employers are consistent in disregarding and 
denouncing. Quite obviously, “the game of waiting” 
can be played longer, and to greater effect, by them than 
by the ill-informed, ill-advised shipyard workers. 

Whether with a view to assisting their federated 
fellow-employers on the Clyde, or simply because of the 
pressure of local conditions, the fact that the shipbuilding 
firms on the Tees have intimated a reduction on the rates 
of pay made to platers—to bring the rates down to those 
obtaining on Clydeside—and that, in consequence, the 
men in that district,;to the number of about fifteen 
hundred, have struck work, will have a very decided in- 
fluence on the Clydeside struggle. The Teesside dispute 
is one based not so much on a question of rate of pay as 
on the manner by which the payment due is computed. 
This may develop into a dispute entirely concerned with 
shop management, and, therefore, likely to dwarf the 
Clyde dispute into a purely local question—which it 
actually is—and affect every shipbuilding district in the 
kingdom. 

Briefly stated, the question which has arisen on the 
Tees seems to be this: The Tees and Hartlepools Ship- 
builders’ Association have, till now, had an agreement 
with the Boilermakers’ and Iron Shipbuilders’ Society 
fixing the rates of pay for the different classes of work 
done by platers, which agreement is based on the prin- 
ciple of payment by the weight of ‘material handled. 
Some time ago the employers intimated their desire 
that this agreement should terminate, or be radically 
revised, so that payment might be based, not on the 
weight of the material handled, but on the actual amount 
of work done. The employers argue that, for quite a 
number of years back, they have been introducing labour- 
saving appliances into their yards—cranes, derricks, 
winches, transporters, &c.—all of which have lightened 
the labours of the men a great deal, as compared with 
the time when all the plates had to be manipulated by 
hand. The rates of payment per cwt. of material handled 
under such advantageous conditions have not, however, 
been altered, with the result, of course, that the men 
have been able to make very much higher wages than 
formerly with much less labour and less skill. The con 
tention of the Employers’ Association is that more of 
the profits derived fromm. the introduction of the new 
mechanical appliances should accrue to the firms who 
have introduced and used them, and that the agreement 
as to rates of: pay- should be thoroughly revised with this 
end in view. 

With respect to the introduction and use of pneumatic 
hand tools—riveters, caulkers, chippers, &c.—the different 
associations of-shipbuilding employers some time ago 
arrived at an understanding with the Boilermakers’ 
Society as to reductions in rates, and the object of the 
Tees and Hartlepool employers in intimating the 
termination of the old agreement is to arrive at a 
similar understanding with respect to appliances for the 
handling and manipulation of plates. The question, as 
will readily enough be grasped by many, is not one of 
wages, though the men, of course, treat it as such on 
account of its resulting probably in a reduction of the 
amount due to them on pay days. The Tees Employers’ 
Association look on it—as other associations, doubtless, 
will also do—as a question of management of shop tools. 
If they hold to this opinion it will come before the 
general Federation of Employers, and be dealt with as 
applying to the whole kingdom. Merely local disputes 
as to a rise in the rate of wages, such as in the case of 
the present Clyde quarrel, will therefore be merged in 
the greater and wider issue. 

On Thursday the shipbuilding, engineering, and boiler- 
making employers who are members of the North-West 
Engineering Trades Employers’ Association decided on 
the drastic measure of locking out all the members of the 
Boilermakers’ Society employed in their shops, and thus 
assisting the Clyde Shipbuilders’ Association in bringing 
the strikers to a better sense of the futility of their attitude 
in the present condition of affairs. The associated em- 
ployers will post notices in their shops early next week 
intimating that all the members of the Boilermakers’ 
Society in their employment will be locked out on Satur- 
day, November 17th, if the men now on strike have not 
resumed work before that date. An additional 5000 to 
7000 men will thus be thrown on the funds of the Society, 
and probably quite as many workers in other branches 
will be put out of employment as well. The whole ship- 
building and boilermaking industry of the Clyde, probably 
engineering as well, will in this event virtually be brought 
to a standstill. It remains to be seen whether the 
strikers will prevent this industrial calamity and the 
spread and deepening of domestic privation by shortly 
resuming work, 








UNIVERSITY COLLEGE, READING. 


On Saturday last, the 27th October, Mr. R. B. Haldane, 
Secretary of State for War, formally opened the new hall and 
buildings of University College, Reading. The architects for 
these buildings were Messrs. W. Ravenscroft and Charles 
Steward Smith, and they were assisted by Messrs. H. Hult 
and W. R. Morris. The materials used were specially-made 
bricks and stone. The latter, where it is used outside, is 
from the Doulting quarries, and where inside from the Bath 
quarries. The hall is 100ft. in length, exclusive of the apse, 
and 48ft. in width. Lighting for day purposes is obtained by 
eight semicircular headed windows on each side and one 
large three-light north window. In addition to these open- 
ings there are eight dormers in the roof ; the light from these 
is transmitted through circular openings in the barrel portion 
of the ceiling. For artificial lighting there is the electric 
light, the various parts of the hall being separately controlled. 
Ten steel bronzed electroliers are suspended from the ceiling, 
and five two-light wall brackets correspond with the electro- 
liers. Supplementary lighting is also obtained by a row of 
electric lamps running on each side of the barrel ceiling. 
Heating and ventilation are secured by means of hot-water 
and air, and things are so arranged that no radiators or pipes 
are in sight, all of them being behind the panelling in win- 
dow recesses and protected with slate slabs. A creeping way 
beneath the floor gives access to every part of the heating 
arrangements, and a large fan in the basement, worked by an 
electric motor, drives fresh air into the hall over the radia- 
tors, the air being first washed by a water screen. The 
exhaust for vitiated air is in a central turret, connected with 
the hall by apertures in the barrel ceiling, and large trunks 
running above it. The whole has been arranged with the 
object of having everything under control, and of preventing 
down-draughts or the ingress of blasts of cold air. The hall 
is designed to hold 1000 persons. 

The science laboratories and art studios consist of seven 
separate buildings, each of which is connected with and 
entered from an open cloister running from north to south. 
This cloister will ultimately be connected with a main 
corridor of a central administrative building to be erected 
at some future time. The main cloister is 10ft. wide clear, 
and has a simple open timber span roof supported on posts 
and heads. It has a total length of about 365ft. 

Each of the buildings branching off from this main 
cloister contains one department only, with the exception 
of the second building from the north, which accommo- 
dates three subjects. The fine arts building adjoins the 
college garden. It contains 4500 square feet of working 
space, and comprises an elementary drawing, a blackboard, 
and an antique rooms, a room for the teaching of colour- 
printing, a large studio for life classes, and a studio and 
private room for the head of the department. 

The crafts building contains about 2000 square feet of 
working space, and comprises a carpenter’s shop and rooms 
devoted to wood carving, metal working, modelling, &c. 

The zoology, building construction, and machine drawing 
department, and the botany and physics departments also 
each contain 4000 square feet of working space. The latter 
comprises elementary and advanced laboratories, lecture 
theatre, workshop, special dark rooms, &c. 

The agriculture, chemistry, and geography departments 
contain 3000, 5000, and 2400 square feet of working space 
respectively. The chemistry department contains lecture 
room, preparation room, elementary and advanced inorganic 
and organic laboratories, balance room, and physical and 
research laboratories, with dark rooms, &c. 

The buildings are heated by low-pressure hot water on 
the Reck system. There are three independent boilers in the 
basement. Two of these are capable of warming the whole 
of the buildings. Any building can be disconnected or 
heated independently. Ventilation is by means of large 
sash windows, and, in addition, the principal rooms are 
connected to a main exhaust flue, which terminates in a 
fléche, where an electrically-driven fan is at work. Lighting 
is by means of incandesceut gas burners. As is the case 
with the hall, there is a creeping way running underneath 
the whole length of the cloister, and in this all pipes and wires 
are laid. 

The basement storey adjoins the agricultural building, and 
comprises a large boiler house and coal store. Into this 
basement all gas, water. and electric light supplies are 
brought, and here also the various meters are fixed. 








DOCKYARD NOTES. 


THE Implacable is doing well as a record breaker. Taking 
in coal at Malta, with her own crew only, she got in 1100 tons 
in five hours, the average being 2364 tons. This breaks all 
previous records. 


On her trip to Biserta she arrived exactly at calculated 
best time ; and in her eight hours’ full power trial very con- 
siderably exceeded her designed horse-power. Iu speed, 
however, she failed to reach the design, having been a year 
without docking. 


THIS is a good instance of ‘‘economy with efficiency ’’ 
when it is comparatively successful. The ship should have 
been docked long since, but the economy régime is to leave 
ships undocked as long as possible. The Implacable is now 
being cited as an instance that no ill effects result from so 
doing. 


JAPAN, having six ships of the Dreadnought variety well in 
hand, is beginning a new programme. The battleships of it 
will be 21,000 tons and 20-knot speed. Armament, twelve 
12in., ten 6in., twelve 4:7in. The cruisers will be somewhat 
larger than the Dreadnought, and carry four 12in. and eight 
10in. Their speed will be 25 knots. 


THE Mikasa and her adventures should make the Vickers, 
Maxim firm feel proud. She sank in mud, and remained 
there eleven months. Unlike the Russian ships at Port 
Arthur, she was not nicely greased below, but went down 
quite unexpectedly. When she was raised steam was got up 
in the forward group of boilers, and at 150 lb. supplied to the 
engines, Under her own steam she then moved away from 
the scene of her loss. There must be some uncommonly 
excellent work inside the Mikasa, and some very considerable 
smartness on the part of the Japanese salvers for them to be 
able to attempt to get up steam in a ship that had been so 
long below. That it was carried out without difficulty is, if 
possible, more wonderful still. There cannot be anything in 
connection with salvage that the West can teach Japan. 





YORKSHIRE STEAM COAL TRADE Anp THE 
REPEAL OF THE TAX. 

Wuat effect will the repeal of the coal tax hayo on 
immediate future of the Yorkshire steam coal trade is an the 
debated question at the present time. In all probabiiee 
fewer colliery districts have felt the effects of the tax less the? 
the South Yorkshire steam coalowners. Almost from the 
first, when the tax was imposed, a larger tonnage thay us ; 
was sent to the seaboard for shipment, the last rs 
years having witnessed great improvements in the be 
ness done at the Humber ports. Up to the time of the 
repeal of the tax the business done in steam coal for exporta, 
tion was large. If, as some anticipate, shippers ang ae 
sumers have been holding back their orders until after the 
tax was repealed, what will be its effect on the trade? It 
is well known that many of the largest producers of South 
Yorkshire ‘‘ hards’’ are under heavy contracts for steam eo 1 
with railway companies to the close of June next. If th, 
repeal of the tax causes an extra demand for shipment a 
district will be more benefited than Yorkshire. Whateye 
changes the repeal of the tax causes, they must yp 
tendency to harden prices, and the foresight of several of the 
directors of the leading railway companies in accepting con. 
tracts at 8s. 6d. per ton for fifteen instead of six or nine 
months is now seen. Should a sudden influx of trade 
set in, no coalowners in the United Kingdom are better 
prepared to cope with it than those of the extensive South 
Yorkshire thick seam collieries. As a sign of the times 
it may be stated that up to the present time there ha, 
been no desire manifested to place contracts for next 
year’s shipping season even at 9s. 6d. per ton at the 
pits, a price at which some small contracts haye been 
placed. 








OBITUARY. 


Tue death is reported, in his sixty-fourth year, of Mr, 
Walter Mackenzie Smith, at Newcastle-on-Tyne. He was q 
native of Ferryport-on-Craig, in Scotland, and had much 
experience on Scotch and English railways, as well as in 
Japan, where he took charge of the locomotive engineering of 
the Imperial Government Railways. He was connected with 
the designing of the first compound locomotive, and introduced 
many inventions and improvements in locomotive building 
at the Gateshead Works of the North-Eastern Railway, 


Mr. F. B. Davis, formerly partner in Schlesinger, Davis 
and Co., shipbuilders, Wallsend-on-Tyne, died at Neweastle 
on Saturday, aged seventy years, 








CLOSING OF COOPERS HILL COLLEGE. 


THE Secretary of State for India in Council has 
addressed the following letter to Colonel Sir John Ottley, 
K.C.I.E., late R.E., President of the Royal Indian Engi- 
neering College at Coopers Hill :— 


India-office, October 11th, 1906. 

Sir,—I am directed by the Secretary of State for India in 
Council to address you in view of the closing this month of the 
Royal Indian Engineering College at Coopers Hill. 

he College was founded in 1871 for the purpose of training 
young men to fill the higher appointments in the engineering 
branch of the Indian Public Works Department at a time when 
experience had shown that, in the existing conditions of the scien- 
tific education of engineers in the United Kingéom, a sufficient 
number of suitably trained candidates was not obtainable to supply 
the annual demand from India. 

Since that date the College has continuously supplied engineers 
to the public works department, and since 1878 to the telegraph 
department also. In recent years the traffic department of the 
Indian State Railways and the accounts branch of the public works 
department have also to some extent been recruited from the 
College, and since 1887 recruits have been supplied to the Indian 
Forest Service after undergoing a course of training partly at 
Coopers Hill and partly on the Continent, 

The number of students who have been admitted to the College 
during the thirty-five years in which it has been in existence is 
1623. Of these 725 have actually been appointed to the engineer- 
ing branch of the public works department, and some twenty- 
fourremain still to beso appointed ; eighty-four have been appointed 
to the telegraph department, six to the traffic department, nine to 
the accounts branch, and 162 to the Indian Forest Service. Of 
the students who have not received appointments under the 
Government of India, many have been employed in Egypt, Uganda, 
and elsewhere, and several others have obtained commissions in 
the Royal Engineers or Royal Artiilery. It is clear from these 
figures how successfully the College has fulfilled the purpose with 
which it was founded, besides serving the general interests of the 
Empire at large. 

The decision to close the College was arrived at in 1904, and the 
papers relating to that decision have been presented to Parliament. 
it is unnecessary to recall in detail the grounds of that conclusion, 
which, it need hardly be said, was arrived at only after prolonged 
and anxious consideration by the Secretary of State in Council. 
It is sufficient to refer briefly to the great change which has taken 
place since 1871 in the facilities four obtaining a scientific education 
In engineering in the United Kingdom, and to the fact that there 
are to-day a large and increasing number of Universities and other 
institutions, equipped with costly appliances, and having highly 
specialised talent at their command, where the subjects hitherto 
taught in the College at Coopers Hill can be studied. In these 
circumstances it was felt that it was no longer justifiable to cast 
upon the revenues of India the charge of maintaining a special 
college for the training of the engineers required for its service, 
and that the time had arrived when the Secretary of State in 
Council should look to these institutions for the supply of men for 
India. 

The Secretary of State in Council desires, on the closing of the 
College, to express to you and to the other members of the College 
staff, in whatever capacity employed, both those who are now 
leaving the College and those who have already left in consequence 
of the decision of 1904, his sincere appreciation of the valuable 
services which have been rendered by all. 

You have now been the president of the College for seven years, 
and it isa matter of special regret to the Secretary of State in 
Council that it should have been found necessary to close it while 
still rendering such good service under your direction. Mr. 
Morley is fully aware how much the College owes to your personal 
supervision, and to the unfailing tact, energy, and devotion with 
which, at times under conditions of unusual difficulty, you have 
directed its affairs, 

To you, and to all the staff, I am to convey his hearty thanks, 
not only for the highly efficient working of the College in past years, 
but also for the zeal and loyalty with which, since the decision to 
close it was adopted, you have carried on your labours, and have 
brought them to a satisfactory and successful conclusion.—I am, 
Sir, your obedient servant, Horace WALPOLE. 

The President, Royal Indian Engineering College. 
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PAINT MIXING AND GRINDING 
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A COMBINED PAINT MIXING AND GRINDING 
PLANT. 


INSTRUMENT FOR ADDING FRACTIONS. 


We have had brought to our notice a small calcu lator 





We have received from Follows and Bate, Limited, of | for adding fractions of an inch together, or subtracting them. 


Gorton, Manchester, particulars of a newly designed com- 
bination mixing and grinding machine for paints. 


| 


We give | 


an illustration of one which has been made to the order of | 


the Admiralty for use in one of the dockyards. 

The machine, as will be seen from the illustration, is com- 
pact, an economy of space having been effected compared 
with separate mills and mixers. The makers have already 
supplied similar but larger plants to the Admiralty, and 
their success encouraged the firm to design this smaller type 
more particularly for engineers, wagon builders, shipyards, 
and agricultural implement makers. 

The machine consists of one of the firm's standard 
“Special '’ cone paint grinding mills with 16in. cones, the 
hopper of seven gallons capacity being lined with 
white glass enamel to facilitate cleaning, and a 
‘Handy "’ mixer, with detachable revolving steel pan of 
six gallons capacity, both 
mounted on a heavy cast iron 
base-plate. Adjustments are 


It is a useful little instrument and should save much trouble 
and time in a drawing office. The accompanying illustration 
shows the calculator, and as the method of using it is so 


simple, a very brief description is all that is necessary. The 
| semicircle represents 2in., and is sub-divided into 128 parts. 
Thus readings of sixty-fourths of an inch can be made. The 


| the ““S”’ 








provided for raising or lower- | ee 

ing the cone as _ desired. | /f rr 

Motion is imparted to it Py = eee 
by a pair of mitre wheels. rT Pin 
Detachable cast steel scrapers, Pires: wes Se eee» O \ 
with compensating spring >i (ees ae 

attachment, are also fitted. -—o- = laure eee 4: ay Caution 

An extra scraper and bracket ye he soe! lear | 12 eee Goan capeerent aie 
are provided for use at the si Pee Meese Sieg EIS” cctare susinaedGortoesacharmanters 
back of the hopper when the wr ~=—\imtlaen lasrse) ae ee 
trough is removed for grinding | SE els 

thick materials, so that de- we PE y 


livery may be taken into two 
vessels simultaneously on each 
side of the mill. Special 
beaters are arranged in the 
hopper and cone to keep the 
materials in a state of agitation 
during the grinding process. 

_ The ‘“‘Handy’’ paint mix 
ing machine has a detachable 
revolving steel pan of six 





| quadrant is pivoted about the centre of the semicircle, and is 


free to turn. This is marked also to read to sixty-fourths of 
an inch. To add two fractions together, say ;*,; and ,°;, then 
on the quadrant is placed opposite to the ,*, on the 
semicircle, and taking the reading on the semicircle, which 
appears against the ,*, on the quadrant, the answer } is read 
off. To subtract is just as simple. Suppose it is required to 
take ,3, from ,*,. Then the ,, on the quadrant is brought 


against the ,", division on the semicircle, and the reading 3 is 
on the quadrant. 


obtained opposite the ‘‘S”’ 











































gallons capacity. It is fitted 





is.) 





with lifting handles, discharge 
valves, and driving lugs. The | 














a strong cast iron crosshead, 
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revolving beaters are carried on | 


bored out to slide upon the 








machined columns, and to form 
the upper bearing for the ver- 
tical shaft. The pan and 
beaters are driven by bevel 
and spur gearing. The crosshead carrying beaters is easily 


“You Excrvere 


Swain S- 


INSTRUMENT FOR ADDING AND SUBTRACTING FRACTIONS 


Some useful data, such as decimal equivalents of an inch, 


- quickly raised clear of the _Tevolving pan by means | areas of circles, standard Whitworth bolts and nuts, weight 
of a hand wheel and balance weight. The whole machine | of a cubic inch of different metals, &c., are also printed on 


is driven by a belt from the countershaft. 


There are two | the calculator. 


The instrument, which is invented by Mr. 


clutches, one for each machine, and they are so arranged | John W. Taylor, of 52, Doncaster-road, Leicester, is made of 


that the mill and mixer 


can be started or stopped either | cardboard, and is only about 6}in. long by 43in. 


It can be 


Separately or simultanesusly by means of hand levers. The | easily carried in the pocket. 


— — are mounted on a cast iron base-plate machined 
on the facings, and the approximate weight of the plant is 
10 cwt. 1 qr. 14 Ib. ai . : 








GLASGOW New TECHNICAL COLLEGE.—Since the ceremonial 
Collen” of the first section of the new buildings of the Technical 
ollege in Glasgow by the Right Honourable John Sinclair, on 


December 21st, 1905, a commencement has been made with the | 


| 
| 
| 
| 








THE HIGHGATE TRAMWAY ACCIDENT. 


Tue report of the inquiry held by Colonel H. A. Yorke, on 
behalf of the Board of Trade, into the Highgate Tramway 
accident, has been issued. It will be remembered that on 
June 23rd a tramcar got out of control when descending the 
hill from Highgate Archway to the terminus at Archway 





second section of the new building ; all the foundation work has | Tavern, collided with several vehicles, and finally ran into 


peen completed, but operations have been suspended for lack of 
further contracts until they have some assurance that what is 
necessary in that way will be forthcoming. The equipment of the 
engineering laboratories has received very pod, consideration, 
= the following are among the principal items of new apparatus 
oa have been, or are about to be, installed, viz., horizontal 
r 10. machine, 100 tons ; gas engine and suction-producer plan 
of 10 to 15 brake horse-power, horizontal steam engine, a Diesel 
engine, an Otto cycle oil engine, a separately fired superheater, a 
compound air compressor, and an ammonia refrigerating plant. 


as the governors do not propose to incur liabilities for | 


| 
| 


| 


and was stopped by a stationary tramcar standing at the 
terminus. None of the passengers on the car were killed, 
and few were hurt. Unfortunately, three persons in the 
street were killed and about twenty injured, some of them 
seriously. The line where the accident took place is 


| straight, and has a gradient of 1 in 22 for a length of about 





t | one furlong, the rest of the distance being 1 in 23. 


The car was of the double-deck bogie type. Since June 
4th it had been in the depdt for repair and renovation. New 
brake blocks had been fitted to the driving wheels, these 








blocks being adjusted, when off, to within j,in. of the tires, 
On the 22nd of June the car was run for six miles, not for 
traffic purposes, but in order to enable some tests of the 
overhead trolley equipment to be made. The car was then 
said to be in perfect order. 

The brake blocks used on these tramcars are generally made 
of cast iron, and are used in the rough condition in which they 
leave the mould. This makes them liable to be “‘ fierce.’’ 
Moreover, the blocks are set at only j,in. from the wheels. 
In remarking on this fact, Col. Yorke says that the back 
springs, the object of which is to pull the blocks away from 
the wheels when the brake handle is released, would hardly 
be compressed at all when the brake was applied, and would 
practically have little or no effect in freeing the blocks 
from the wheels. It is probable, therefore that even though 
the motorman had released the brake handle, the blocks, or 
some of them, would not instantly leave the wheels, but would 
continue to rub against the latter and prevent them from 
revolving. The tendency of the blocks to skid the wheels is 
increased by the position in which the blocks are hung, 
namely, below the centres of the wheels. A small amount of 
friction between them and the wheels is sufficient to produce 
a dragging movement on the blocks in the direction of the 
revolution of the wheels, and when, as must be the case with 
at least four out of the eight wheels, the motion of the 
periphery of the wheels in contact with the blocks is upwards, 
the effect is to jam these blecks tightly against the wheels. 
In Colonel Yorke’s opinion this arrangement is altogether 
wrong, as it is certain to cause skidding, and takes it out of the 
power of the motorman to graduate the pressure of the blocks 
on the wheels. 

It seemed to him that to attempt to adjust the brake blocks 
of tramcars to within ,,in. is a mistake. Further, having 
regard to the method of making the adjustment, and to the 
lack of careful design and fitting of the whole rigging and 
gear of the wheel brakes—which defect is common to nearly 
all tramcars—it is quite impossible for the blocks on all the 
eight wheels of a car to be adjusted correctly within such a 
narrow limit. As the blocks become worn this space becomes 
greater, and at the same time the tendency of the blocks to 
cause the wheels to skid and to hold them skidding decreases, 
partly on account of the blocks being worn smooth, and 
partly also because when released they are well clear of the 
wheels. 

In summing up, Col. Yorke remarks that he is ‘‘ therefore 
led to the conclusion that the origin of all the trouble is to 
be found in the fact that the brake blocks were new, and 
were adjusted with insufficient, and probably unequal, clear- 
ances from the wheels. From these causes, combined with 
a greasy rail, arose a condition of affairs which had not 
previously come within the scope of Cone’s training and 
experience. He evidently did not know hcw to deal with it, 
and blundered egregiously. His action in deserting his post 
and allowing the car to descend the hill unbraked and silent 
was particularly reprehensible. He can only be excused on 
the score of insufficient experience and loss of nerve.”’ 

‘‘ If Cone, immediately on finding at the Archway that the 
wheels were skidding, had been careful entirely to release the 
hand brake, and to give a plentiful supply of sand to the 
rails so as to cause the wheels to revolve, and had then 
applied his magnetic brake with gradually increasing force, I 
have no doubt that the car would have been under proper 
control, and would have descended the incline with perfect 
safety. Even at the time when he jumped off the car, if he 
had placed the reversing key in the forward position before 
applying the magnetic brake, it is probable that speed would 
have been very much reduced by the time the car reached the 
foot of the hill.’’ 

With regard to this particular case, it is only fair to the 
company to say that it had already equipped its cars at very 
considerable expense with the electro-magnetic brake. 

Finally, Col. Yorke suggests that the whole subject of 
brakes, sanding arrangements, &c., on tramcars, might with 
advantage be taken up by the Municipal Tramways Associa- 
tion in conjunction with the Tramways and Light Railways 
Association, or else by the Engineering Standards Committee, 
and dealt with in a scientific manner. 








A CONTRACT TO SUPPLY POWER. 





ALTHOUGH the practice of one firm supplying power to 
another has long been in vogue, it is strange that, until 
recently, no case has been reported where the rights of the 
parties to such an arrangement have been discussed. The 
current number of the Law Reports, however, contains the 
report of a case of Bentley rv. Metcalfe, which should be 
noted by all who are in the habit of supplying power, inas- 
much as it shows that they are under a somewhat serious 
obligation. 

The plaintiffs agreed to become tenants of a room in a 
factory in which there was an engine, which was used to 
actuate the machinery in the building, including a machine 
in the room let to the plaintiffs, and the defendants agreed to 
supply power for the working of that machine. The question 
was whether the defendants were liable for an accident to one 
of the plaintiff’s workmen. The accident arose from the 
power which worked the plaintiff’s machine, doing so in such 
a violent manner and at such a velocity that the drum of the 
machine was burst, and a workman was killed by being 
struck by one ofthe pieces. As employers, the plaintiffs were 
liable to pay compensation to the widow of the workman, and 
they brought an action to recover as damages the sum which 
they had to pay. 

It was decided by the Court of Appeal that the obligation 
of the defendants to supply power did not arise upona demise, 
but upon a specific contract which involved, in the absenée 
of special conditions, that the power supplied should be reason- 
ably fit for the purpose for which it was supplied, and that 
the defendants were liable for the consequences of a breach of 
that contract. The following passage from the judgment of 
Cozens Hardy, L.J., serves to explain the reason of the iudg- 
ment :—‘‘ There was, in fact, a purchase of something, 
whatever it may be called, and it seems to me that the 
principle which governs the relation of the parties upon a pur- 
chase and sale, namely, that the article bought should be fit 
and proper for the purpose for which it is to be used, is equally 
applicable to the supply of power.’’ Where, as frequently 
happens in the case of a tenement factory, the owners of the 
factory supply power from a central plant to a large number 
of independent manufacturers, they would do well to consider 
the advisability of so limiting their liability that they cannot 
be sued for the damages caused by the main engine racing or 
other accident, 
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MOTOR COACHES FOR RAILWAYS 


























Fig. 16—SKELETON OF MOTOR COACH—N.W.R. OF INDIA 

















Fig. 17—-COMPLETED MOTOR COACH—N.W.R. OF INDIA Fig. 19—FRONT VIEW—N.W.R. OF INDIA COACH 


RAILWAY MOTOR CAR TRAFFIC.* provided between front and rear portion. The average speed of (reat Northern (Ireland) Railway car (page 433).—The cars built 

By Mr. T. Hurry RicHes, Vic sident i Mr. SIDNEY this car is 20 to 21 miles per hour. ’ by this railway have cylinders fixed horizontally outside the frame, 
vor ee eee cg! ame wean So . ee Canadian Pacific Railway car (page 433).—The car is to be | between the whee's, driving to the trailing pair, which are coupled 
> a, Ry See, Eee operated by steam generated by fuel oil, while the boiler is a | to the leading pair. The valves, which are on the top, are operated 
(Concluded from page 434. ) retusn-tube boiler with a superheater fitted in the back end of the’ by the Walschaerts type gear. The cars are fitted with an auto 


London and North-Western Railay car. In this car the 
cylinders are carried inside the frame of the motor bogie, while 
the water tank, which has a capacity of 455 gallons, is carried 
under the carriage body, but attached to the engine bogie. The Heating Surface :— Tubes 455 sg. ft. Fire-box 54 39. ft. Total 509 39. ft. 
engine can be worked from either end of the car, which is fitted Grate area 9.4 59. ft. Water capacity 550 gallons. Coal 1 ton. 
with automatic vacuum and hand brakes, and is lighted through- ae aa 
out with electricity on Stones’ system—Figs. 15 and 30. a Ne\ BOILER 

South-Eastern and Chatham Railway car (page 433). — The ( \ PRESSURE 
cylinders of this car are carried outside the frame placed horizon- 
tally with the valves on the top, the latter being operated by 


Boiler for L. & Y. Railway Car. 
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Fig. 18 





means of the Walschaerts gear. Water to the amount of 400 gallons | 
is carried in three tanks, one on each side of the boiler, with a well | 
tank between the frames. Vacuum automatic and hand brakes | 
are provided. The guard’s compartment is fitted with levers for | 
working the reversing gear, regulator, whistles, and hand brake, : 
while electrical communicaticn is provided between each end of the | : 
car. The carriage is fitted with Stones’ system of electric lighting, | 
the dynamo accumulators being carried underneath the frame. | 
Great Southern and Western Railay Company of Ireland car | 
(page 424).—In this design the leading pair of wheels of the motor | 
bogie are the driving wheels, the cylinders, which are outside | 
the frame, being slightly out of the horizontal. The valves are | boiler. The cars have single driving wheels, and their valves, 
operated by means of the Walschaerts gear. Steam can be shut | which are of the piston type, are operated by the Walschaerts | there is a hand brake on the car itself. The cars are all heate 
off from either end of the coach, while electrical communication is | valve gear ; acetylene gas is used for the lighting purposes. The | by steam and lit electrically on Stones’ system. Electrical cow- 
——— | oil is consumed in acircular Morison furnace, 32in. inside diameter | municaton and speaking tubes are provided between the driver § 
and guard’s compartments, 
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matic vacuum brake operated from either end of the car, while 


| by 5ft. 6in. long. 


* The Institution of Mechanical Engineers. 















THE ENGINEER 











Boiler for N.W. of India Car. 
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MOTOR COACHES FOR RAILWAYS 






—Steam Car, Great Northern Railwey. 


To seat 16 Smokers and 20 Non-Smokers in Third-Class, Saloon for 10 Firsts or 12 Thirds, and 5 in Li when required.—Total, 53, 
Heating Surface: Tubes, 326 aq. ft. ; Fire-bor, 56 ee 382 aq. ft. 178 Tubes 13” ext. dam 
Capacity of Tanks, 560 galls. Working Pressure, 175 lbs. 


Grate area 9°5 aq. fi. 
persq.in. Capacity of Bunker, 124 cwt. Total Weight, 42 tons 10 ewt 
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Heating Surface: Tubes, 327-4 sq. 








20 30 40 | So Feet 


—Steam Car, Central South African Railways. 
Details of Boiler, see Fig. 8, Plate 3. 


Figs. 24 and 25 


Bteam Car, Glasgno and South Western Railway. 
142 Tubes 1§ inches exterior diameter. 


O00 0000 





COUPLED 





20 30 +0 50 Feet 


Steam Car, London Brighton and South Coast Railway. 


' To seat 48 Passengers. 
ft.; Fire-box, 41-6 eq. ft—Total, 369 aq. ft. 242 Tubes 13” ext. diam. Grate area, 7 - ft. 
rake. 


Total Weight, 34 tons 2 cwt. 3 qrs., empty. Tractive Power, 23 Ibs. for each 1 Ib. M.E.P. in Cyls. Hand-screw and Vacuum 
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Fig. 21 ; 


Engine and Trailer-Car, London Brighton and South Coast Railway 


‘© seat 32 Non-Smokers and 28 Smokers. Luggage Capacity, 466 cu. ft 
Weight of Car, 23 tons 6 cwt. 


T 
Heating Surface, 518 aq. ft. Grate area, 10 eq. ft. Weight of Engine, 24 tons 7 cwt 





> Steam Car, North Staffordshire Railway. 
To seat 6 Smokers and 40 Third-Class P: 


assengers. . 
Heating Surface: Tubes, 328 aq. ft.; Fire-box, 40 =o —Total, 368 sq. ft. Grate area, 7 eq. ft. Working Pressure, 180 Ibe. per eq. inch. 


‘otal Weight, 32 tons 9 cwt. 1 qr. 
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Electric Autocar, North Eastern Railway. 
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Figs. 22 and 23 


North-Kastern Railway car (page 424).—This company, while 
having no steam motor cars, has a number of engine and coach 
combinations performing practically the same service, as the 
engine can be driven from the front end of the coach when 
running behind it. A driver’s compartment is forward in the rear 
end of the coach, and fitted with a wheel for the reversing gear, a 
lever for the steam regulator, an air brake valve, a hand brake and 


a whistle worked from the air brake reservoir. The driver has, | 


the refore, complete control of the locomotive, with the exception 
of the cylinder drain cogks and sanding gear, which are worked as 
required by the fireman. The reversing gear is worked by the 
hand wheel keyed to a shaft which carries a sprocket wheel gearing 
With a longitudinal shaft by a chain. This shaft extends the whole 
length of the coach, and gears to the screw of the reversing gear 
by means of an intermediate shaft and chain. A three-jaw clutch 
1s Interposed to disconnect the operating gear when it is desired 
to work the locomotive from the footboard. 

_ This railway company has also an electrical car running between 
Scarborough and Fiiey, which is operated in a somewhat novel 
way. A storage battery of thirty-eight cells is suspended between 











Swain So, The Engineer™ 


the frames and supplies current to the generator, which is used as 
a motor to start up the petrol engine. After the engine has been 
started, the current is switched off and the motor takes its proper 
place asa generator. A small exciter is used both to excite the 
main generator which drives it, and to supply the lighting 
current for 30-72-volt 16 candle-power lamps. The voltage of this 
machine can be increased to 95 volts for charging the battery when 
not required for lighting—Fig. 28. 

Missouri Pacific Railway car.—This company is now building a 
car which is being manufactured by the St. Louis Car Company, 
the special feature of which is the engine, which is being manu- 
factured under the Wagenhals patents. The engine is the 


double-cylinder actuated by the Stephenson link motion. The | 
frame of the engine will be secured to the rear of the frame of | 
the truck, and the forward end of the engine frame will be secured | 


in journal bearings on the axle. The crank disc will be located on 
a jack shaft carrying a gear wh'ch will mesh into a gear on the 
axle of one pair of wheels. Stevm is generated with oil fuel, of 
which the car will carry 1000 gallois, and the engine will develop 
275 horse-power, 





Figs. 28 and 29 


Port Talbot Railway car.—The car being built to the order of 
the Port Talbot Docks and Railway Company is well worthy of 
mention, and presents many nove! features—page 433. The motor 
bogie. as will be noticed, is a six-wheels-coupled type, with 3ft. 

| wheels, the valves being operated by an adaptation of the 
Walschaerts gear. The car is lit by electricity generated by a 
steam turbine-driven dynamo. As will be seen from the diagram— 
Fig. 18—the gradieut this car has to work is extremely stiff— 
three miles of 1 in 40. 

Among many other lines using railway motor cars with advan- 
tage may be mentioned :—North-Western of India, Figs. 16, 17, 
19, 21, and 31; Great Northern Railway, page 424 and Fig. 24; 
Vesterias Railway, Stockholm, page 424; Central South 
African Railway, Fig. 25; London and South-Western Railway, 
page 424; Glasgow and South-Western Railway, Fig. 26 ; London, 
| Brighton, and South Coast, Fig. 22 and Figs. 23 and 27; Lanca- 

shire and Yorkshire Railway, Fig. 20 ; North Staffordshire Rail- 

way, page 424, 

‘rhe details and remarks, given in Table III., on some of the 
best-known electric railway systems may be of some interest, and 
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will not, therefore, be out of place in this paper. It i 
fact worthy of remark that, 


Eastern—Fig. 28 


sa 
while the Metropolitan, North- 
and Liverpool and Southport are the only 
English electric railways to make use of high-tension trans- 
mission, all the foreign ones do so with the exception of the 


ing passengers may be placed as follows:—Owing to the small 
unit, a much more frequent service is given with a better per- 
centage of freight to deadweight hauled, while the mileage cost of 
working is only about one-third the cost of an ordinary passenger 
The facility of picking up and setting down passengers 


train-mile. 


Boiler and Pivot for L. & N.W. Ry. Car 


Heating Surface —Five-box 41-77 sq ft 


iggy OE ca 
3: 7- -t2 


MS os coenawhsecebbeuw 


Tubes 275.50 sq. ft 


Total 317.27 sq ft Grate avea 6.38 $q. ft. 
End view. 
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Boston Elevated and Grenoble-Chapriellan. The Isle of Man 


electric tramways, while perhaps not coming under the description | 


of an electric railway, may be mentioned here, owing to the fact 
that they transmit the power at 6000 volts. Again, the foreign 


railways are the onlyjones up to the present, with the exception of | 
| and sparse traffic. 
| between the regular trains find a traffic without taking it away 











Fig. 3I—CAB, N.W.R. INDIA COACH 


motive power to the dynamo. In the case of the Grenoble-Chap- 


riellan, this motor power is supplied by a waterfall 1476ft. high, | 


and is distributed to the turbines from a collector placed outside 
the station. The Valtelina Electric Railway also derives its motive 


| by the more frequent service. 
| sent running, and the ever-increasing number both at home and 


| gradients. 
the Metropolitan, who have made use of the turbine to provide the | 


atline crossings, small villages, &c., makes the service more popular, 


and enables many passengers to travel who would not otherwise be 


able to. The rapid rate of acceleration makes the thrdugh speed 
higher. The experience of those railways who have given both an 
extensive trial is that the system is equally advantageous for heavy 
Ian the first case the motors sandwiched in 


from the trains, while in the second the trattic has been developed 
The number of steam cars at pre- 


abroad, proves their utility, and it seems certain that in them 
railways have the best, and, in fact, only effective answer to street 
car competition. 

In conclusion, the authors wish to thank the engineers and others 
who have supplied details and drawings of the cars on their 
respective railways, and to remark that they have endeavoured to 
treat the subject on its merits as they have found them, and to put 
before the members the conclusions arrived at, and in this they 
trust they have succeeded. 








MOTOR OMNIBUSES. 


AT a meeting of the Society of Motor Omnibus Engineers held 
on Monday last a paper was read by Mr. Douglas Mackenzie 
entitled *‘ Public Service Vehicles in the Metropolis.” The chair 
was occupied by the President, Lord Montagu of Beaulieu. After 
referring to the special conditions affecting London motor omnibus 
trattic the author proceeded to enumerate the necessary qualifica- 
tions for this class of vehicle for London work. For instance, the 
frequent stops necessitate an engine that will accelerate very 
quickly, and the ideal London omnibus should be able to start, 
under ordinary circumstances, in the top gear, and to avoid gear 
changing except when starting on hills or for climbing abnormal 
It is with a view to avoiding this frejuent gear 
changing that the power of omnibus engines has been steadily 
increased from 16 horse-power to 40 horse-power, but insufficient 
attention has been given to clutches in this connection. Two 
forms of clutch only are used on London omnibuses—the leather- 
faced cone clutch and the metal-to-metal cone clutch, and 


TABLE Il1.—Details of Electric Traction on the various Railways shown below. 


Pressure 
generat din 
volts. 


Gross 
power in 


Name of railway. | 
kilowatts. | 


volts. 


Liverpoul and Southport .. 6,750 0 
(3-ph +se) 
Great Northern and City . 3,200) £00 
(direct-current) 
650 


Mersey 4,650 


(direct-cnrrent) 


500) 500 
| (direct-current) 

Metropolitan se bee | 11,000 | 

(3-phase) 
6000 

(3-phase) 


Liverpuol Overhead .. 
North-Eastern (Fig. 37) 


10 000 


Liverpool and Manchester 
(3-phase) 
500 


6,000 
Central Londou .. .. .. ce 

Metropolitan District 4,0") 
City and Waterloo .. 1,200 


550 550 
525 500 

| (direct-current) 
86,844 | 55 | 
6,000 


Boston Elevated .. 
Paris Metropolitan j 5000 | 600 
(3-phase) 

2,060 5500 


(3-phase) 
600 


Paris-Orleans pn 

Grenoble-Chapriellan . TH 
| (direct-current) 

Lecco-Sondrio (Ganz) . 4,476 


Valtellina Electric 6,000 


Burgdorf-Thun 3,720 
(8-phase) 


Pressure used 
in motors, in 


6 
(direct-current) 
5 
(Girect-current) 
oe 


150 
(direct-current) 


(direct-curs ent) 
| 550 

(direct-current) 
600 


(direct-current) 
550 

(direct-current) 
We 


(direct-current) 
550 

| (direct-current) 

| (direct-current) | 

| 600 

| (direct-current) 

| 8L00 


(direct-current) | 
| 3000 | 


750 | 
(direct-current) 


(direct-current) | 
750 | 
| 


Gross 
power 
capacity 
of each 
train. 


Number 
of passenger 


seats per Remarks. 


| 
Ruling gradient. | 


1 in 8% for ashort 
distance 
1 in 30 


lin 30 
maximum 
lings | 


Secon ‘a y batteries are 
utilised in the gene- 
rating station for taking 

joads 


400 
(single) 
800 


Averave per 

train = 60 
| pea 
| Ditto 
| 


160 1 in 200 


(double) 
400 
1 in 4t for about 
144 chains 
1 in 27 
(goods line) 
1 in 50 
(passenger line) 


1200 322 
600 
| 


560 35 | Proposed mono-rail 


236 
312 
50 
204 
192 
60 per 


lin 43 
| _ lin 30 fora 
| distance of 00ft. 
] in 20 
lin 3-6 


1600 
160 (s) 


car | 


lin 100 = 


525 


3% per car _ Water turbines 


56 per var Steam turbines 


600 170 1 in 50 Water turbines 


240 136 lin 40 Steam turbines 











power from water. 

Adda, and has a flow of 550,000 cubic feet, with a maximum head 

of 90ft., and is sufficient to develop 7500 horse-power. 
Advantages.—The advantages of the rail motor system of carry- 


In this case the water is taken from the river | 


though these can, with care, be made to take up the drive 
smoothly, they do not lend themselves to such gradual appli- 
cation as will eliminate gear changing. The author said he 
had been experimenting with a Hele-Shaw clutch for this purpose, 


—= 
and has attained some success—sufficient to conyi 
is on the right track. He is about to carry the experimen as be 
both with different dimensions of Hele-Shaw clutches a eer, 
other metal-to-metal clutches, specially designed to allow a vith 
engagement, and a really definite slip for certain positions radual 
clutch pedal. He has already been able to drive in traff the 
hours without changing gear after any check or stop, but h © for 
been able to get away quite quickly enough in the top gear re not 
London requirements. oa 

Referring to the important subject of brakes, Mr. Mackenzj 
said that makers have realised the necessity of making ample — 
ance for brake adjustment, but some of them do a M38 
the equal Seago of accessibility. He had noticed ae 
in one particular case, in which an English firm manufact iat 
an omnibus uoder German patents, the brake has been alent 
from an external to an internal one, with the —_ 
quence that the adjustment takes six or eight times as — 
On this point allusion must be made t> the new regulations an - 
ing a bridle round the cardan shaft. This regulation arose teeeak 
an historic fatal accident, in which the bottom shaft fel] out of f 
gear-box, taking the pedal brake drum with it, and leavin, the 
front end of the cardan shaft loose to swing round, as it did Oth 
destruction of the hand brake. Three very similar accidents bce 
happened with other vehicles of the same make, but it is not poi 
to see how any bridle can be a real security unless it eneirel 7 
the cardan shaft so closely as to involve the risk of cenfag. 
It would be better to make the long propeller shaft in ty, 
halves, to carry the forward half on two ball bearings ie 
to fit the other half with two long cardan joints. A plait 
Oldham coupling would then be the best connection between 
the gear-box shaft and the supported forward half of the propeller 
shaft. With regard to fuel consumption, observations lead to the 
2onclusion that the large horse-power now usual does not tend to 
economy, and the amount of slow running in trafic, and light 
running at stopping places, makes the consumption per mil 
rather high. The average of the reliable figures obtained gives 
about four miles to the gallon of petrol in London, and five and 
a-half in the country. For the prevention of side-slip the author 
considers that no particular form of rubber tire will have any 
influence on side-slip on the grease peculiar to London streets, A 
block tire or other divided surface will certainly skid less on 
slippery patches on country roads, and prevent the milder forms of 
side-slip, but is quite ineffective on genuine London grease, 

With regard to the training of drivers, the author recommends a 
system similar to that in vogue on railways, in which boys com- 
mence as engine cleaners, passing in due course to be firemen and 
drivers. 

In the course of a discussion on the paper, the speakers com- 
plained of the hardships inflicted on the omnibus companies by the 
police in issuing ‘‘stop” notices, in many cases without any good 
reason. Side-slip prevention was also discussed, but the discus- 
sion did not bring to light any new form of apparatus which is 
likely to mitigate this great danger. Lord Montagu of Beaulieu, 
the president, offered to head a deputation from the Society to 
the Home Secretary, in order that some of the hardships which it 
is claimed the motor omnibus movement is suffering may be 
pointed out. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Wages in Engineering Trades. 

THE wages question continues the one uppermost in the 
Birmingham engineering trades. The employers maintain that 
the men’s demand is unjustitied. They declare that the average 
wage obtaining in Birmingham is equal to that prevailing in other 
similar centres. In the tool trade and various other branches of 
engineering they state that the men have benefited with the 
general briskness of trade. Although the employers refuse 
altogether to recognise a minimum rate, it is urged that a less 
wage than 36s, a week-—the old minimum—has not been paid. In 
the majority of cases they contend that wages have been materially 
in excess of even 38s., the new minimum for which notice has now 
been served. The state of trade will not, it is still urged, warrant 
any advance, and especially is this so in respect of electrical engi- 
neering, in which trade many of the men are engaged. For a con- 
siderable time this branch has not been in a satisfactory condition, 
and it is stated that with the present cutting of prices, and the recent 
rise in the price of copper, the margin of profit will certainly not 
allow of any 2s, advance here. It is even suggested that many of 
the electrical engineering concerns are, for the time being, losing 
money. As to the action that the men are taking, meetings of the 
executive of the Engineers and Allied Trades’ Committee have 
been held since the abortive conference with the employers, and a 
number of recommendations have been made to the affiliated 
branches. The members of those branches will now be called 
together to discuss the matter in mass meeting, but no drastic 
decision will be arrived at without the consent of the executives 
of the national societies, to which the local unions are affiliated. 


The Iron Market.—Finished Iron Prices are still Advancing 
Ironmasters are now making it known that for the future 
£7 must be the recognised price for unmarked bar iron, and there 
appears to be a prospect of the old Association standard of £7 ds. 
being reached again before very long. Makers are shy of forward 
bookings, substantial advances being asked for lots wanted for 
1907 delivery. Sheets are still advancing, and the black sheet 
market could be described as in a flourishing condition were pig 
iron not so dear. Black 24g. material has advanced to £8 10s. and 
£8 12s, 6d. per ton, 27 g. and 28g. material to £9 2s. 6d. and £9 5s. 
per ton, and galvanised corrugated iron of 24g. £13 2s. 6d. and 
£13 5s. Spelter—virgin qualities—is quoted £28 15s. to £29 per 
ton, sellers. Materials for use in the puddling furnaces in the 
forges is quoted at date at 25s. for pottery mine, and 19s. 6d. for 
purple ore. 


Economy in Ironworks Practice. 

in the course of his presidential address to the Stafford- 
shire Iron and Steel Institute this week, Mr. Wm. Somers, the new 
president, dealing with economy in ironworks practice, said that 
our continental competitors’ average of excellent work was much 
below our own, but so also was the average price. Managers 
would have to be on the strict look out to avoid any waste. The 
great lesson with regard to this was learnt by ironmasters when 
they discovered the large saving by recovering the chemical 
by-products from the blast furnace. The amount of fuel wasted 
year after year was enormous, and, although gas-producing plants 
have been laid down, and furnaces remodelled, there was stil 
room for great saving. Economy in ti:ne and labour could be 
accomplished by having a system whereby a proper cost of each 
individual piece of work could be obtained. Only by this means 
could levkages be detected. 


Birmingham Water Supply for Coventry. 

The Birmingham City Council on Tuesday provisionally 
agreed to a scheme which has just been entered into with the 
Coventry City Council to supply Coventry with drinking water for 
a period of forty years, or such longer period as Coventry may 
require for the repayment of its loan of £75,000 for new mains 
construction. The water will be supplied from the Birmingham 
Whitacre Waterworks, the river Bourne beingitssource. These w« rks 
are being retained by Birminghamasastand-by to their Welsh water 
supply, and investigation has satisfied both the contracting parties 
that the Bourne is likely to continue to be well suited for domestic 





consumption. Bir:ningham is to exercise every diligence to ensure 








48 not 
) Meet 


kenzie 
allow. 
ealise 
that 
tures 
tered 
ONSe- 
long, 
qj uir. 
ough 
f the 
’ the 
D the 
have 
easy 
rcles 
tact, 
two 
and 
lain 
een 
sller 





THE ENGINEER 





459 








Nov. 2, 1906 

: .e of purity, and in the event of its falling below the 

: contivandard Goventry is to be at liberty to demand a Welsh 
ly at a price to be settled by arbitration. The Whitacre 

a works’ stand-by capacity has been calculated at 12} million 
ae a day for sixty days, and the maximum required by 
ge ort is only two million gallons per day, and it may be many 
ss pefore this full supply is demanded, Coventry is to lay its 
sag i the charge is to be 4d. per 1000 gallons, with a 


ins, anc 
own mains, & > 77 
minimum charge of £1200 per quarter, or £5000 per annum. 


District Sewerage Scheme. 

The Tipton District Couneil have this week resolved upon 
a new sewage disposal scheme, at a suggested expenditure of 
o54 000. ‘The outfall works, based upon the on of the 
Local Government Board for es of 35,000, are estimated 
by the engineer to cost £28,600, the laying down of sewers and 
the making of connections is appraised at £25,000, and the land 
required is to cost £1500, Nearly the whole of the sewage will 
ravitate to the existing outfall works, and the exception will be 
raised into the high-level sewers. It is thought that the 
immediate increase to the rates need not exceed 6d. in the pound 
owing to the borrowing being spread. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, October 31st. 
The ‘‘ Rush” Not Yet Come. 

lv was asserted on the Manchester Iron ‘Change on Tues- 
day by a prominent merchant that the ‘‘rush” for pig iron had 
not yet commenced in a sufficiently pronounced form. The higher 
bank rate and the failure of the negotiations in connection with the 
Clyde strike would, to some extent, account for this, but there 
were other considerations—notably the fact that local buyers were 
only supplying ‘‘hand-to-mouth” requirements. At present, 
strong selling was going on for the United States and Germany, 
but with diminishing stocks consequent on this demand there 
would be a corresponding demand locally, which would still 
further affect prices in an upward direction. Speaking generally, 
this feeling is now shared on ’Change by the majority of merchants, 
and it is supported by the reticence of makers and their repre- 
sentatives with regard to the booking of orders either for prompt or 


forward delivery. Lancashire foundry iron has been practically | 


the last to show much upward movement, but on Monday the price 
was advanced to 63s, per ton, and in the course of the afternoon of 
Tuesday another shilling was added, closing at 64s., and 
sellers indifferent. On Saturday an advance of 1s. per ton 
was made in most descriptions of Lincolnshire, but that 
had been anticipated here, and in this, as well as in Derbyshire, 
there was very little offering except in second hands. Middles- 
brough has continued consistently on the up grade, and the large 
clearances have justified this. 
strong, while in Scotch makes quotations have been withdrawn, 
and all business has to be submitted. Indeed, some sorts are 
practically unobtainable. Forge iron shows practically no change, 
and quotations in this, as in other cases, continues nominal. 
Finished Iron. 
Bar makers report good business forward, and generally 
there is fair movement. 
Steel. 
Steel and steel products are on the up grade. Agents 


here are disinclined to book orders to any extent forward owing to 
the active demand for basic iron. Plates are very firm. 


Manufactured Copper. 
There was an easier feeling, sheets being lower. Tubes 
were also in buyers’ favour. An echo of the London market 
reached here, in that it was stated, that with regard to the raw 


material two liquidations of large ‘bear accounts” somewhat | 


affected copper, but leading buyers promptly met the position 
and for forward delivery it is now reported at a premium. 


Quotations. 

Pig iron: Lancashire, No. 3foundry, 64s. ; Lincolnshire, 61s. ; 
Staffordshire, 60s.; Derbyshire, 62s. to 63s.; Middlesbrough, open 
brands, 67s. 4d. Scotch: Gartsherrie, 69s. 6d; Glengarnock, 
67s. 3d. to 67s. 6d.; Eglinton, 67s.; Dalmellington, 66s. 9d. to 
67s., delivered Manchester. East Coast hematite, 70s. to 70s. 6d.; 
West Coast ditto, 70s. 6d. to 71s., both f.o.t. Scotch, delivered 
Heysham : Gartsherrie, 67s. 6d.; Glengarnock, 65s. 3d. to 65s. 6d.; 
Eglinton, 65s.; Dalmellington, 64s. 9d. to65s. Delivered Preston: 
Gartsherrie, 68s, 6d.; Glengarnock, 66s. 3d. to 66s. 6d.; Eglinton, 
66s.; Dalmellington, 65s 9d. to 66s. Finished iron: Bars, £7 5s.; 
hoops, £7 17s, 6d.; sheets, £8 7s. 6d. to £8 12s, 6d.; steel bars, 
£7 10s.; hoops, £7 17s. 6d.; boiler plates (official), £8 12s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d; English billets, 
£5 12s, 6d. to £6 ; sheets, £8 12s. 6d. Copper: Sheets, £113 to 
£115 ; tough ingot copper, £102 10s.; best selected, £103 10s. per 
ton; seamless copper tubes, 134d.; brazed ditto, 13d. to 134d.; 
seamless brass tubes, 104d.; brazed ditto, 11d. to 114d.; condenser, 
11}d.; rolled brass, 9}d. to 10d.; brass wire, 93d. to 104d. per Ib. 
Sheet lead, £22 15s. per ton. 


Manchester Association of Engineers. 


The president, Mr. W. Henry Hunter, delivered his in- 
augural address at.the opening of the fifty-first discussion session 
on Saturday. There was a good attendance, and everything 
augurs well for a successful year. The president predicted a very 
successful future for the engineering profession. Afterwards the 
presentation of the Constantine medals took place to Messrs. 
Joseph H. Stubbs and W. H. Cook for a joint and important 
paper on ‘‘ The Textile Industry.” 


Lancashire Coal Trade. 


__,We failed to see much improvement in the demand on 
the Coal Exchange on Tuesday. There has been fair movement in 
house coal, and slack remains scarce. Shipping demand is, how- 
ever, very quiet. General quotations are :—Best coal for domestic 
purposes, 14s, to 15s.; seconds, 13s. to 13s, 6d.; common, 9s, 6d. 
to 10s. 6d.; best round engine fuel, 8s.; best slack, 7s. to 7s. 6d.; 
medium, 6s, 6d. to 7s.; common, 5s. 6d. to 6s., at the pit. 


BARROW-IN-FURNESS, November Ist. 
Hematites. 

The business done during the week in the hematite iron 
trade has been so marked as to suggest not only the continuance 
of the present brisk tone of business, but permanence of the 
situation which has not been experienced for some time past. 

ere seems to be no doubt that the iron trade has commenced an 
upward curve, and that the prospects of trade are of an eminently 
satisfactory character, at any fate for six months to come. Makers 
are very well sold forward, and in many cases are not in a position 
to accept new business requiring early attention. Holders of 
warrant iron are especially strong at the moment, and are not 
disposed to clear at the eprices ruling, namely, 70s. per ton net 
cash sellers, buyers 2d. less. On the other hand, makers remain 
— at 71s. ‘per ton net f.o.b. for mixed Bessemer numbers 
aoaee are fairly steady. There have been general transactions 
uring the week, with the net result that only five additional tons 
os held, 1000 tons having been taken out in Cumberland, and 
" 5 tons having gone into stock in Furness. The total now held is 
page made up of 16,500 tons in Cumberland, and 56,206 tons in 
urness, Makers hold very small stocks indeed. Iron ore finds a 


Hematite iron continues to rule | 





full and firm market, and the demand is strong and vigorous, 
Prices are steady at 16s, 6d. per ton net at mines, and good 
Spanish classes fetch 20s. per ton delivered at West Coast ports. 


Steel. 

It is difficult to know what is likely to be the future of the 
steel trade, as much of the activity that is now observable at the 
mills is due to orders given on the hand-to-mouth principle. Con- 
sumers or buyers are afraid to enter into large purchases, and 
makers, by reason of the cost of raw material, are not inclined to 
ae prices down, There is consequently not the disposition to do 

usiness which would otherwise be the case. Yet the rail and the 
plate mills are kept busily employed, and hepes are entertained that 
this position will continue. Heavy rails are at about £6 to £6 5s. 
per ton net f.o.b., and plates are at £7 net cash. There is every 
reason to expect that some good local orders will soon come to 
hand. Merchant steel is quiet. 


Shipbuilding and Engineering. 
Business in these trades is improving, but we know of no 
further new orders to report. There is, however, much activity in 
engineering, and a better_trade is assured in shipbuilding. 


Shipping and Coal. 

The shipping trade is fairly employed. The aggregate 
shipments of iron and steel this year have reached 682,986 tons, a 
decrease of 5661 tons on the corresponding period of last year. 
Coal and coke are firm, and German coke is being imported at the 
Millom Works. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

THERE are some signs of stocks at various collieries, but 
coalowners regard these accumulations with no disquietude, know- 
ing that sharper weather would promptly cear them off. The 
business in domestic fuel is affected, of course, by the compara- 
| tive mildness of the season. There is no disposition, however, to 
force sales, and quotations are easily maintained. (Good Silkstone 
coal fetches 12s. to 12s. 6d. per ton, secondary qualities from 
Ys. 6d. to 10s. per ton. Best | ite makes up to 10s. 6d. per 
ton, secondary descriptions from 9s. to 9s. 3d. per ton in owners’ 
wagons at the pits. 





Steam Coal. 

The steam coal market is not quite so strong, although a 
considerable tonnage is still sent to the seaboard for shipping and 
coastwise trade. Rather less is doing with the large works, the 
higher rates being considered unjustified. The business now being 
done is mainly on the basis which ruled during last month. Foreign 
markets continue to receive considerable consignments, and both to 
| Hull and to Grimsby heavy deliveries are be ng made for the use 
of the steam fishing trawlers. The Derbyshire coalowners do an 
important business with Grimsby, but South Yorkshire brands are 
argely ordered both for shipment and for the fishing fieets. A full 
average tonnage of steam coal for locomotive purposes is being deli- 
| vered at the different railway depdts at 8s. 6d. per ton, the contract 
rate being usually exceeded in purchases made in the open 
market. Little is heard of new shipping contracts, the cval- 
owners preferring to wait and see wiiat influence the abolition of 
the coal tax has upon business. There is talk of raising the price 
of steam coal this month. 


| Coking Slack, Coke, &c. 
| 
| 
| 


Coking slack and smudge are in steady sale, and all sorts 

| of engine fuel find a ready market. Coking fuel fetches from 

is. 6d. to 4s, 9d. per ton. Engine fuel is briskly called for at 

3s. 6d. to 3s, 9d. per ton. The coke trade, in spite of the excep- 

tionally large output, is active, and prices have an upward 

| tendency. Good smelting coke makes up to Ils. 3d. per ton; 
washed samples, 12s. to 12s, 6d. per ton at the ovens. 


Irons Again Dearer. 
The iron market continues very firm, with holders not at 
| all anxious to sell even at the advanced values. West Coast 
| hematites are now quoted at 80s. to 81s. per ton, subject to 24 per 
| cent. at Sheffield and Rotherham. East Coast hematites have also 
| gone up, the current rates, net at Sheffield and Rotherham, being 
| 76s, to 77s. per ton. The Lincolnshire Ironmasters’ Association 
| have put up their prices another shilling a ton, the quotations 
| in Sheffield now ruling as follows :—Lincolnshire, No. 3 foundry, 
| 58s. 6d. per ton; No. 4 foundry, 56s. 6d. per ton; No. 4 forge, 
| 55s. 6d. per ton; No. 5 forge, mottled, white, and basic, 59s. per 
ton. Derbyshire No. 3 foundry has been advanced from 58s. to 60s. 
per ton, forge remaining at 53s. per ton. The Derbyshire iron- 
masters have no difficulty in finding purchasers willing to buy at 
the higher rates, but they have little or nothing to offer, their 
stocks being practically sold. Bars and sheets are unaltered at 
£7 10s. to £7 15s. per ton for bars, and £9 to £9 10s. per ton for 
sheets, Business continues very active, more especially for sheets. 


Steel. 

The satisfactory business which has been reported for 
months is now more firmly maintained than ever. Increased 
demands, both for home and foreign markets, are made upon the 
Sheffield establishments, which are all very well off for work. The 
United States requirements continue to augment, and large as was 
the advance noted at the end of the third quarter of the year, 
there is every likelihood of the return for the closing quarter 
exhibiting a still greater improvement. The abnormal demand 
for special steels is necessitating very heavy imports of Swedish 
iron into Sheffield, the deliveries here being stated to be 
altogether beyond anything previously known. The outlook is 
generally regarded as very hopeful of steady business for a con- 
siderable time to come. As we have said before, there is no 
“boom,” but a continuously rising volume of trade, affecting 
nearly all departments of the steel industry. 


Military, Marine, and Railway Material. 


The situation in these departments continues pretty much 
as stated last week. Nothing has yet been heard of tenders for 
armour in connection with the new Admiralty programme. The 
armour-plate mills are much in need of fresh work, the finishing 
stages having now been reached in respect of old orders. In 
marine forgings and castings there is also a lull, with little prospect 
of any immediate change for the better. For railway material, on 
the other hand, there is a most satisfactory demand, the principal 
orders being for wheels, axles, springs, buffers, and other acces- 
sories of rolling stock. The Indian railway companies are in the 
market for supplies to a large extent. South America is also a 
good market for railway material at present. Home companies 
continue to place orders of moderate amounts, and altogether the 
railway material departments are satisfactorily employed, and 
likely to be even busier as the season advances. 


The Moulders. 

The difficulty in the moulding trade is at an end, for the 
present at allevents. All the firms, except two, agreed to the 
demand for an unconditional advance of 2s. per week in moulders’ 
wages—increasing their pay from 40s. to 42s. per week of tifty- 
three hours. The two firms referred to offered the advance, but not 
unconditionally, making certain reservations as to freedom of 
operations and management in the foundry. The moulders at 
these two establishments accordingly came out, and the employers, 
we are informed, have had no difficulty in filling their places. 








The members of the two Sheffield branches of the National Union 
of Ironfounders have decided to pay a special levy in support of 
the men affected at the two places. 


Further Advance in Ivory. 

At the London ivory sales last week values went much 
higher again. Manufacturers were generally short of supplies, and 
had to buy to meet immediate requirements. As the sales pro- 
ceeded the demand strengthened, until the prices obtained on the 
closing day were the highest yet paid. For Germany and United 
States purchases were heavy. Only a moderate quantity was 
bought by Sheffield representatives. West Coast African, consist- 
ing of Gaboon, Ambriz, and Niger large and medium teeth were 
£12 to £15 dearer ; bangle tusks £8 to £10, and scrivelloes £10. 
There was a good supply of Eygptian, the Soudan contribution being 
of exceptionally fine quality. For Egyptian soft teeth prices rose 
£10 to £15; hard was £12 to £15 dearer. For Abyssinian large 
and medium teeth £8 to £15 more was realised. East Indian soft, 
large, and meuium tusks £10 to £15 higher. At the Antwerp 
sales, which are held this week, about 75 tons are offered, of which 
44 tons are Central African. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BUSINESS continues very satisfactory, there having been a 
good deal of buying this week, and as improved prices have also 
been realised, the tone of the market is altogether sanguine, and 
it is believed that next year’s trade will be quite as active as this 
year’s has been. The ironmasters in this district have never pro- 
duced more iron, and they have had ro difficulty in disposing of it ; 
indeed, they have not made enough, and nearly all their stock has 
disappeared, besides which the stock in the public stores has 
been reduced by about 170,000 tons in little more than half a year. 
Exports are the largest on record. Altogether there is a remark- 
able contrast with the state of business last year, when with a 
smaller output stocks were increased over half a million tonsin the 
public warrant stores, and shipments of pig iron were 400,000 tons 
less than they have been this year. A good deal of No. 3 Cleve- 
land G.M.B. pig iron has been sold this week for early f.o.b. 
delivery at 58s. 3d. per ton, and for forward at 58s. 6d. ; indeed, 
some producers have got 58s. 6d. and 58s. 9d. for prompt, and 
second hands are not taking less than makers. On Wednesday 
warrants being somewhat easier in value 58s. was accepted for 
prompt. No. 4 foundry is at 57s. 3d.; and No. 4 forge at 56s. 3d. 
Within the last few days Messrs. Bolekow, Vaughan and Co. have 
blown in another furnace at the Claylane Ironworks, and now have 
there five furnaces in operation out of six built, or 20 out of 25 at 
all their works. 


Cleveland Iron for America. 

The brisk demand for No. 3 Cleveland pig iron for ship- 
ment to America, which sprang up so suddenly last month, is kept 
up, and it has partly led to the very large exports that have been 
repor‘ed from the Cleveland district during October. On Monday 
last about 14,000 tons of pig iron were despatched by sea from 
Teesside, the largest quantity ever shipped in a single day in the 
history of the trade, and this led to a decrease in the stock in the 
public store of close upon 6600 tons inaday. The Americans have 
been in quite a hurry for the iron, for they wanted it for immediate 
delivery, and five cargoes, averaging 5000 tons each, have been 
dispatched within a fortnight. It is expected that large deliveries 
will be made also in November, for several steamers have been 
already chartered. This demand from America has quite enlivened 
the market here, but it must be acknowledged that it has long been 
expected. Even so far back as two years ago it was looked for ; 
indeed, it was that which gave rise to the gamble which commenced 
in October, 1904. 


Business with Germany. 

But if America has been longer than was expected in 
buying Cleveland iron freely, the makers of the latter have found 
another market, quite unlooked for, which has taken up all the 
iron they had to spare, and has left them not in a position to 
furnish the iron that the Americans need. This other market is 
Germany, which it was believed would have been able to meet all 
her own requirements, so heavily had the production been increased 
in that country. Since March, however, Germany has been taking 
very large quantities of Cleveland iron, and though the output of 
this has been greatly increased, the stock in Connal’s has been 
drawn upon until it has fallen from 750,000 tons to about 574,000 
tons ; and now, when the American demand has sprung up, it has 
to be supplied from Connal’s store, because makers have scarcely 
any ual and all they can produce for some time to come is sold. It 
is believed that the aggregate stock of all the Cleveland ironmasters 
is not above 20,000 tons, and when iron is sold for prompt delivery 
it is only in small quantities. So great has been the demand from 
Germany for Cleveland pig iron that the exports from this district 
are 400,000 tons, or 50 per cent. in excess of those of last year. 


Hematite Pig Iron. 

An improvement in the demand for East Coast hematite 
pig iron is reported, and America is again in the market for 
supplies. These they must get direct from the makers here, 
because they cannot, as in the case of Cleveland pig iron, draw 
from the public warrant stores. Makers, too, have very little 
in stock. The price of mixed numbers has been raised to 
70s. per ton, partly because of the increase in the cost of produc- 
tion, Rubio ore having been put up to 22s. per ton delivered c.i.f. 
Middlesbrough, and medium coke to 19s. per ton delivered at 
Middlesbrough furnaces. The third consignment of Dunderland 
iron ore briquettes has been dispatched from Norway, and, like the 
other two, has been received at the Consett Ironworks. The first 
two cargoes are reported to have given highly satisfactory results, 
the third is yet to be tried. A German syndicate has been formed 
to follow in the steps of the Dunderland Company, and they bave 
acquired the Solingen iron ore fields. 


Stocks and Shipments of Pig Iron. 

The stock of Cleveland pig iron in Connal’s store has 
declined considerably owing to the demands made upon it for 
America, and at 30th ult. stood at 578,300 tons, a decrease for the 
month of 20,155 tons ; of this stock all but 18,846 tons was No. 3. 
The exports of pig iron from the Cleveland district in October 
beat the record, reaching 143,783 tons, as compared with 125,394 
tons in September last ; 85,394 tons in October, 1905; and 85,416 
tons in October, 1904. In only five previous years have the ex- 
ports for October exceeded 100,000 tons. The best m:nthly ship- 
ments previous to that of October was May last, with 143,571 tons. 


Manufactured Iron and Steel. 

The demand has improved in several branches, more 
particularly for plates, sheets, and bars, and nearly all the works 
continue well employed. Considerable quantities of plates are 
being rolled for Germany, and builders at home are ordering more, 
because some advance of prices is not improbable. For steel ship 
plates the figure is £7, and for iron ship plates £7 5s., both less 
2} per cent. f.o.t. Steel ship angles are also firm at £6 12s. 6d., 
less 24 per cent. For heavy steel rails £6 5s, net f.o.b. is asked. 


Shipbuilding. 

Those connected with shipbuilding speak more sanguinely 
about the position and prospects, and seem to think that there 
will now be a steady improvement, as freights are generally 
increasing. 
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Labour Difficulty at Teesside Shipyards. 
The strike at the shipyards on the Clyde has not extended 
o this district, but, unfortunately, the men at the shipyards in 
Middlesbrough, Stockton, Thornaby, and the Hartlepools have 
started a strike on their own account, and, so far, about 1500 
platers and heir helpers are concerned. It appears that for some 
time the employers have been complaining that the rate of pay to 
the platers is so high that they can only with great difficulty com- 
pete with the Clyde builders For some two years the builders 
here have had this matter under consideration. and they have had 
negotiations with the men with a view of putting the rates on a 
similar basis to those ruling on the Clyde. Notices of a reduction 
were issued, and the men refused to accept this. They deter- 
mined rather to cease work at the end of October, but as a matter 
of fact came out on Tuesday evening. Up to the present only the 
platers and their helpers are idle, but other branches of labour 
will be affected very soon. The men urge that the conditions on 
the two rivers are not the same ; in Scotland the platers have not 
to engage so many helpers or labourers, and the reduction pro- 
»osed would be equal to 40 per cent. decrease in their earnings. 
he men have offered to submit the matter to arbitration, but the 
employers are not willing. 


Messrs. Richardsons, Westgarth and Co. 

At the annual meeting, Sir Christopher Furness, the 
chairman, said that at their Middlesbrough works, in addition to 
turning out a large amount of marine work, they had completed 
the new engines and rolling mills for the Cargo Fleet Iron Com- 
pany, as well as a number of very large steam-driven blowing 
engines, and their gas engine department had made very satis- 
factory progress, including an order for an installation of 4500 
horse-power for Hongkong. At Sunderland and Hartlepool the 
works had been kept fully employed on marine engines—in fact, 
the Sunderland works had a record output. 


Coal and Coke. 

There is great activity in all branches of the coal trade, 
and the situation is altogether satisfactory, while it is expected to 
continue so. Shipments are exceedingly brisk, and yet colliery 
proprietors can hardly satisfy consumers abroad. The rise in selling 
prices, as well as the upward movement in freights, have stimu- 
lated the demand. With the abolition of the coal tax, sellers have 
advanced prices, and now the quotations for f.o b. early deliveries 
are: Best steam, Ils. 6d. to 12s. ; steam small, 7s. to 8s ; best 
gas, 10s. 9d. to 11s. ; coking coal, 10s. 6d. to 11s. ; and unscreened 
bunkers, 10s. to 10s. 3d. The most noticeable advance has been in 
steam smalls, which before the abolition of the duty were arti- 
ficially kept down at 6s., but now 8s. is quoted for next year. Coke 
has been run up Is. 6d. per ton of late, and at present not less than 
19s. will be accepted for medium qualities, delivered at the fur- 
naces on Teesside. At a meeting at Newcastle on Saturday of 
representatives of the Northumberland coalowners and men, the 
wages of deputies, mechanics, and enginemen were raised 14d. per 
day and those of firemen 2 per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Position of Trade. 

TRADE generally has not suffered so much as might 
have been expected from the strike in the shipuilding trade, but 
that industry itself is an unfortunate condition. Both employers 
and workmen are losing money, and the local communities affected 
cannot fail tosuffer in theend. Indeed, some of the workmen are 
already beginning to feel the pinch of their circumstances, 
and there is some talk among them of endeavouring to have 
another meeting with the employers, in the hope of arriving at 
some arrangement that shall admit of a resumption of work. It 
appears that at the recent conference the representatives of the 
employers offered a guarantee to the men that, if they would 
resume work, no reduction should be made in their wages before 
March next, no matter what might be the condition of trade in 
the interval. Some are urging that this promise furnishes a basis 
for further conference. 


The Shipbuilding Trade. 

During October 41 vessels were launched from Scottish 
shipyards with an aggregate of 57,992 tons, and of the total the 
Clyde furnished 26 vessels and 47,583 tons. The aggregate output 
in the ten months is 557,604 tons, the Clyde supplying of this 
509,862 tons, against 417,553 in the same period of last year, and 
332,826 tons in 1904. The new orders placed in the course of the 
month are comparatively small, and if the strike continue, the 
launches during the next two months are likely to show a material 
reduction in tonnage. 


The Foreign Demand for Pig Iron. 

There has been a continuance in the American demand 
both for Scotch and Cleveland pig iron, and a number of vessels 
have been chartered to take special cargoes to the States. It is 
believed that most of the iron will go in this way, as there is an 
impression that the rates charged by the regular liners might turn 
out to be prohibitive. A considerable amount of material has also 
in the last few days been ordered for Canada, this consisting of 
both raw and manufactured iron and steel. The continuance of 
such orders, together with numerous inquiries for delivery over a 
period, has had a strengthening effect on the market. 


The Warrant Market. 

There has been a good deal of irregularity in the warrant 
market since last report. On alternate days towards the end of 
last week the market was strong and somewhat weaker, but a very 
large quantity of iron changed hands, and prices touched a higher 
point than before. This week the market opened very firm, in 
sympathy with favourable reports from America, and prices went 
higher. On the following day the tone of the market was consider- 
ably weaker, and so the business proceeds in an irregular way so 
far as warrants are concerned. Business has this week been done 
in Cleveland warrants up to 58s. 2d. cash, and 58s. 74d. one 
mouth, Cumberland hematite being done at 70s. 2d. cash, and 
70s. 4d. for delivery in sixteen days. Scotch warrants are nominally 
at 62s. per ton. 


Scotch Hematite and Foundry Iron. 

The demand for Scotch hematite has been quiet, in consequence 
of the shipbui!ding strike, and it is feared that if the dispute be 
continued there may eventually be a scarcity of employment at 
some of the works. In the meantime, merchants quote Scotch 
hematite 72s. per ton for delivery at the West of Scotland steel- 
works, Standard foundry pig iron is quoted 57s. 6d. per ton. 


Prices of Scotch Makers’ Iron. 

Since last report one furnace has been taken off hematite, 
and there are now 40 making that class of iron, 45 producing 
ordinary, and 6 basic iron, the total of 91 furnaces thus in opera- 
tion in Scotland comparing with 87 at this time last year. Prices 
of Scotch makers’ iron have been further advanced, generally about 
6d. per ton. G.M.B., No. 1, is quoted at Glasgow 65s.; No. 3, 
63s.; Govan and Monkland, Nos. 1. 65s. 6d.; Nos. 3, 63s. 6d.; 
Carnbroe, No. 1, 67s. 6d.; No. 3, 64s. 6d.; Clyde, No. 1, 69s.; 
No. 3, 64s.; Gartsherrie and Calder, Nos. 1, 69s. 6d.; Nos. 3, 
64s. 6d.; Summerlee, No. 1, 70s, 6d.; No. 3, 65s. 6d.; Langloan, 
No. 1, 71s.; No. 3, 66s.; Coltness, No. 1, 78s. 6d.; No. 3, 65s.; 
Glengarnock, at Ardrossan, No.1, 70s.; No. 3, 65s.; Eglinton, at 
Ardrossan or Troon, No. 1, 66s. 6d.; No. 3, 63s. 6d.; Dalmel- 
lingten, at Ayr, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Shotts, at Leith, 


No. 1, 69s, 6d.; No. 3, 64s. 6d.; Carron, at Grangemouth, No. 1, 
70s.; No. 3, 65s. per ton. 


Pig Iron Shipments. 

The large orders for pig iron for America and Canada 
do not yet appear on the returns, but these may be expected 
to swell the total exports soon. The past week’s shipments of 
pig iron from Scottish ports amounted to 7044 tons, compared 
with 8438 in the same week of last year. There were despatched 
to Canada 2635 tons ; India, 698 ; United States, 575 ; Germany, 
460 ; Australia, 325; Holland, 260; South America, 125; Spain 





and Portugal, 108 ; China and Japan, 47; other countries, 235, 
the coastwise shipments being 1506 tons, compared with 4373 in 
the corresponding week of last year. 


Finished Iron and Steel. 

In the finished iron trade there is good steady employ- 
ment, with a fair inquiry for some kinds of material, and the works 
are busy. There is not so much pressure in the steel industry 
as could be desired. It is reported, however that an order for 
1000 tons of steel plates has been received in this district for 
shipment to Australia, the price being mentioned at £6 7s. 6d. 
per ton, less 5 per cent. discount. 


The Coal Trade. 
There is a decidedly tirmer tendency in the coal trade. 
The prices of household coal have been raised 1s. per ton, while 
splint is up 6d.. and steam 6d. to 8d. per ton, these advances 
taking effect from the beginning of the month. The shipments of 
coal in the past week show a considerable increase, and the current 
inquiry appears to be encouraging. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Bristol Channel Exports. 

EXPoRTS continue to be well maintained, and for the week 
ending October 26th an increase of 484,753 tons of coal, coke, and 
patent fuel was shipped foreign, or 53.000 tons above correspond- 
ing week of last year. Some of the items may be of interest :— 
From Cardiff Genoa took eight cargoes, Port Said six, and Buenos 
Ayres six, totalling 85,000 ton- from the three ports. Newport sent 
tw» cargoes to Colombo, to Naples two, Venice three—in all about 
12,000 tons. Swansea continues to export considerable quantities t» 
North French ports; six cargoes were despatched to Rouen, and 
four to Caen. totalling over 10,000 tons, and, in addition, cargoes 
were despatched to Havre, Dieppe, &c. In the course of the 
week two cargoes of patent fuel were sent to Algiers from Swan- 
sea, amounting to nearly 4000 tons. 


The Coal Trade. 

This week, chietiy on account of the coal tax removal, the 
market has been somewhat quiet, quite in accord with prognostics, 
which foretold a temporary quietness followed by increased 
vigour. Mid-week, stems are fast filling up, and although there is 
a disposition on the part of buyers to try and depreciate the 
strength of the market, yet sellers are very optimistic, and are 
holding out for top prices, and in the majority of cases are selling | 
at those prices. Those who are in no immediate hurry to purchase 
coal are holding off, in order to see how matters progress, but the 
prevailing opinion on 'Change is to the effect that prices will at 
any rate be maintained for some time to come. 


The Non-Unionist Dithculty. 

Fears have been expressed that there would be stoppages 
in many of the collieries, but reports up to date are more 
reassuring, and quite contirm the hopeful view I have given of late. 
A month ago there were about 5000 outside the union, including 
those not in compliance ; now three-fourths of that number have 
joined, so that while there still may be isolated stoppages of a tem- 
porary character, there will be no important stoppage of work. 
Notices have been withdrawn at Ciydach Vale. Some of the 
Rhondda colliers have agreed to suspend notices—in only a few 
have they decided to stop—and the latest statement is that where 
a stoppege does take place it will only be for a few days. 


Closing Coal Prices. 

On ’Change, Cardiff, the following prices were given this 
week :—Best large steam coal, 16s. 3d. to 16s. 6d.; best seconds, 
15s. 6d to 15s. 9d ; seconds, 14s. 6d. to l5s.; drys, 14s. 9d. to 
15s. 9d.; best washed nuts, 12s. 3d. to 12s. 6d.; seconds, 11s. 6d. 
to 12s ; peas, 11s. to lls. 3d.; seconds, 10s. 6d. to 10s. 9d.; very 
best a 10s. 6d. to 10s. 9d.; best ordinaries, 9s. 9d. to 10s.; 
seconds, 8s. 6d. to 8s. 9d.; inferiors, 7s. 3d. to 7s. 9d. Monmouth- 
shire semi-bituminous coal: Best large, 14s. 3d. to 14s. 9d.; best 
ordinaries, 13s. 9d. to 14s. 3d.; seconds, 13s. to 13s. 3d.; inferiors, 
12s. House coal, 16s. to 16s. 6d.; best ordinaries, 14s. to 14s. 6d.; 
seconds and other kinds, lls. to 13s. No. 3 Rhondda, 15s. 6d. to 
15s. 9d.; brush, 13s. to 13s. 3d.; smalls, 10s. 9d. to lls. 3d. No. 2 
Rhondda, lls. 9d. to 12s. 3d.; through, 9s. 6d. to 10s.; smal's, 
7s. 9d. to 8s. Patent fuel, 15s. 9d. to 16s. Coke, 16s, 6d. to 25s. 
according to description. Pitwood: Prices much firmer ; sales at 
19s. 6d. Cardiff this week, and merchants are confident that prices 
will touch 20s. in a few days. 


Freights. 
The freight market is slightly easier on account of 
difficulty in arranging stems. 


Swansea Coal Market. 

In the closing days of the month coal business was greatly 
suspended, and there were few sales. This is only temporary. 
The demand for anthracite is well maintained; rubbly culm is 
strong ; on ‘Change it was stated that 6s. 6d. has been paid for next 
week. Latest figures :—Best malting, large, 20s. 6d. to 21s. 6d.; 
second malting, 16s. 9d. to 17s. 6d.; big vein, 15s. 6d. to 16s. 3d.; 
red vein, 11s. to lls. 6d.; cobbles, 18s. to 18s. 6d.; nuts, 22s. to 
23s.; peas, 14s. to 14s. 6d.; rubbly culm, 6s. to 6s. 6d.; duff, 4s. 6d. 
to4s. 9d. Steam coal is advancing, and higher prices promise to 
rule shortly. Present, 15s. 6d. to 16s, 6d.; seconds, 13s. to 13s. 6d.; 
bunkers, lls. to lls. 6d.; small, 8s. 6d. to 9s.; No. 3 Rhondda, 
15s. 6d.; through, 13s. 6d. to 14s.; small, 9s. 9d. to 10s.; patent 
fuel, 13s. 3d. to 13s. 9d. 


An Advance in Colliers’ Wages Requested. 

Ata meeting of the Executive Council of the South Wales 
Miners’ Federation held on Saturday last at Cardiff, ‘‘ Mabon” pre- 
siding, it was decided to apply for an advance of 24per cent. ‘his 
is to be presented to the Conciliation Board meeting on Novem- 
ber 10th, and, in view of the present state of the coal market, 
it is likely to be granted without having recourse to Lord St. 
Aldwyn. 


Pig Iron in Wales. 

The strides now being made at several of the large ironworks 
to increase the output, to meet the demand, may be expected to 
tell in time. At present it is reported in several quarters to be 
insufficient, and last week substantial consignments came in, one 
of 1050 tons from Grimsby consigned to Gilberton and Co., 
Swansea ; a secoud from Whitehaven; and a third from Middles- 
brough. Swansea imported largely. On the authority of the 
American Consul for Cardiff, as cited by a contemporary, there 
were 483,031 tons of pig iron produced in Wales during the first 
six months of this year, showing an increase of 4220 tons over the 
output for the corresponding period in 1905. This was composed 





of forge, foundry, hematite, and basic, 


<== 
The Iron and Steel Trade. 

Trade continues buoyant. In all parts of fates 
Llanelly to Cardiff, steel output is well maaiatained. = Fee 
the make of steel rails for home and foreign destinations = 
over 3000 tons. Blaenavon, Swansea, and Ebbw Vale are era 
and large imports of iron ore continue. Last week a consignme t 
of billets came to Newport from Antwerp, 430 tons steel = 
from Harrington, and a quantity of steel moulds from Working. 
ton. Sheet and bar cargoes to Bristol have been brisk and — 
to Lydney. Cardiff dispatched 100 tons rails to Tucacas, ” 

Swansea quotations pig iron: Bessemer, 69s, 9d.; Midd) 
brough, 57s. 11d.; Scotch, 62s.; Welsh hematite, 76s.; steel rey 
Siemens, £5 7s. 6d.; Bessemer, £5 7s. 6d. a, 

Iron ore: Cardiff and Newport quotations, Rubio, 20s, 6d. to 
21s. 6d.; Almeria, 19s. 9d. to 20s. 6d. 3 

Steel rails: Cardiff quotation, heavy, £6 7s. 6d. tu £6 10s,: 
light, £6 12s. 6d. to £6 17s, 6d.; all works reported to be well 
supplied with orders, and prices are expected to improve, 





Spelter and Copper. 

All the spelter works in the Swansea Valley have been 
busy this week. In copper the expected rush has not taken place 
but a fair amount of business has been done. Spelter is now at 
£28 ; copper at £96 2s. 6d.; lead, £19 12s. 6d.; silver, 32,8, 
per oz. 

The Tin-plate Trade. 

Works and exports have again been fairly equalised. Last 
week 75,313 boxes were received from works, and 76 389 boxes 
shipped. Stocks are now at 146,429 boxes. In the various tin. 
plate centres trade is brisk. In the Swansea district, on the 
Metal Exchange, it was stated this week that tin-plate prices were 
very firm. Block tin is at £192 10s., and this has given some 
relief. Offered quotat‘ons are:—Ordinary I.C. 20 by 14, 119 
sheets, 14s. 3d.; Siemens, 14s. 3d.; C.4. roofing sheet, £10 5s, 
per ton; big sheets for galvanising, 6ft. by 3ft. by 30 gauge 
£10 10s.; finished black plates, £10 ; sheets in good demand. : 








The Coal Tax. 

Latest: Thursday morning the coal tax disappeared, and 
now interest is aroused to note the result. On ’Change it is strongly 
belicved that Welsh coal will be placed in a more favourable 
position than it has been for many years. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEW YORK, October 24th, 

HEAVY orders continue to roll into American steel mills—rails, 
structural material, and plates constituting the leading materials 
wanted. The car builder- are booking large orders for steel cars, 
and the requirements for these contracts are now before the steel 
mill. Steel billets are in very urgent demand, and as the capacity 
is sold very far ahead into 1907 buyers are obliged to look elsewhere 
for supplies that they will need before the home mills wil] be in 
position to take care of the trade. The National Tube Company 
has purchased several thousand tons of billets from the Jones and 
Laughlin Steel Company, and is scouring over the country for the 
balance they will need. In consequence «f the heavy orders which 
have been placed for merchant pipe, prices have been advanced. 
The Union Pacitic Railroad has just contracted for tie-plates with 
a mill in the East, which will call for 12,000 tons of billets. Chicago 
manufacturers have just purchased 10 000 tons of forging billets 
and 5000 tons of axle billets ata reported price of 33-50 dols. The 
orders have been placed with the American Bridge Company for 
fabricated steel for the rail mills to be built at Gary, Indiana. The 
American Shipbuilding Company has contracted this week for 
7500 tons of steel for shipbuilding purposes. Prices for machine 
tools have been advanced this year from 15 to 20 per cent., and on 
account of the higher prices for steel used in their manufacture a 
10 per cent. advance is virtually agreed upon, which will pro- 
bably be announced before the close of this month or early next 
month. There is an urgent demand for malleable iron from the 
foundries in the New England States, and these aggregated 
requirements foot up 40,000 tons and are now under negotiations, 
All kinds of foundry and forge irons are being contracted for to be 
delivered at various dates during the first six months of next year. 
The pipe line builders have again appeared in the market for 
material for pipe lines, and these requirements are very heavy. 
One line is to be built from West Virginia eastward 265 miles, the 
pipe to be 6in. in diameter. Another large order is now pending 
for irrigatioa lines in California, and an immense quantity ot 
material will be needed. The railroad builders are still buying 
rails, and there seems to be no end tothe demand. The car- 
building companies are also active buyers, and one company in the 
Central West has just succeeded in placing an order for 10,000 
tons of small shapes to be used in making freight cars. Bar iron 
is under more active demand than it has been for several months, 
becanse of the placing of heavy orders for common iron by car 
builders. The copper situation is about the same as last week. 
Purchases of English sulphate copper have been made for Ameri- 
can importation. During the first nine months of this year the 
total exports of copper from the States were 154,626 tons, of 
which only 1822 tons were shipped to China and Japan Tin is 
excited and stronger, but only the average business is being cone. 
The General Electric Company is in the market for 50,000 lb. for 
early November shipment. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Stern-Sonneborn Oil Company has been awarded the Grand 
Prix at the recent Exhibition in Milan. This was the highest 
award obtainable. 

DoULTON AND Co., Limited, have been awarded a Diploma of 
Honour and the Grand Prix at the Milan Exhibition in the 
hygienic section for sanitary appliances. 

Messrs. Hat WILLIAMS AND BRIDGEs inform us that, owing to 
the impossibility of obtaining further office accommodation at 60, 
Queen Victoria-street, they have taken new offices at 3, Salters 
Hall-court, Cannon-street, E.C., just opposite Cannon-street 
Station. 

Mr. ALDERMAN R. D. BatcHELor, J.P., of Darland House, 
Chatham, the well-known artesian and consulting well engineer, of 
73, Queen Victoria-street, E.C., and Artois Works, Chatham, has 
been unanimously chosen Mayor Elect of Chatham, his native 
borough, for the year ensuing. 

CAMMELL LAIRD AND Co., Limited, inform us that, in order to 
meet the increasing demands of their business in the Tyne, Wear, 
and Tees districts, they have decided, as from the 12th November 
proximo, to open a branch office in their own name at Nos. 28A 
and 29, Collingwood-buildings, Newcastle-on-Tyne. They have 
| placed their interests in the control of Mr. J. Johnson, who for 
many years has represented them as district agent. 











GEOLOGISTS’ ASSOCIATION. —The next meeting of this Association 
will be held this evening, and it will be devoted to a conversazione, 
which will be held in the library of University College, Gewer- 
street, W.C. The conversazione will open at 8 p.m. (morning 
dress), 

THE JUNIOR INSTITUTION OF ENGINEERS. — Th as 
address on **Water Supply” will be given 4 Mr. oe ih 
Bryan, M. Inst. C.E., this evening at the Westminster Pa - 
Hotel, Victoria-street. The chair will be taken at 80 clock by the 
retiring President, Mr. Dugald Clerk, M. Inst. C.E. 
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(From our own Correspondent.) 
Iron and Steel in Silesia. 

NorEWORTHY changes have not taken place in the iron | 
ustry of this district since the last report. Trade generally | 
further improvement, and quotations are more likely to rise | 
than to fall, as consumption is strong in all departments. Both 
erude iron and wanufactured iron and steel have been in very good | 
call for forward delivery, and the mills and forges are, without 
exception, very briskly engeged. The Laura Works is building a | 
second blast furnace, and-a Martin furnace at Losnowice, and will | 
also enlarge the rolling mills already in the works. 


NOTES FROM GERMANY. | 
| 


ind 
shows 


Improvements in the Rhenish-Westphalian Trade. 


The present situation, as well as prospects in the iron and | 

steel industries, are decidedly favourable. Inquiry and demand | 
increase for all kinds of raw iron, with the result that a further | 
stiffening in prices has been noticed already. Many establishments 
are reported short of pig iron. and foreign supplies increase. The 
orders given out for manufactured iron remain extensive ; even 
irders have not shown the usual falling off in demand at this time 
of the year, but have been well and regularly inquired for, Bars, 
hoops and plates are in brisk demand, at very firm quotations. At 
a meeting of the Steel Conve:.tion, which took place on the 26th 
inst., prices for semi-finished steel have been raised M. 5 p.t. The 
export bounty for the second quarter in 1907 has been fixed at 
M. 2-50 p.t. The business on foreign account is reported to have 
considerably improved since the end of September, and the trans- 
actions of the Steel Convention are stated to be both satisfactory 
and extensive. Existing orders in sectional iron secure employment 
tothe works for over four months, At the hardware and tool 
factories the inquiry is encouraging, and employment continues 
satisfactory, with prices tending in an upward Sintion. The wire 


remunerative prices. The Copper Pipe Union has raised the basis 
price M. 5 p.t., so now M. 273 per 100 kilos. is quoted. 


Production of Pig Iron in Germany. 

According to official statements given by the Union of 
German Iron and Steel Masters, the output of pig iron in Septem- 
ber of 1906 was 1,036,753 t., against 1,064,957t. in the month 
before, and against 953,780 t. in September, 1905. Regarding the 
different sorts of pig iron, production was as follows :—Foundry 

ig, 175,755t, against 168,841 t. in the same month the year 
nefore ; Bessemer, 39,118 t., against 34,634 t.; basic, 670,687 t., | 
against 618,472 t.; steel and spiegeleisen, 81,593 t., against | 
65,185 t.; forge pig, 69,600 t., against 66,648 t. in the same month | 
the year before. 





Coal and Coke in Germany. 

The trade in both is very brisk and strong, consumption 
increasing from week to week. In Rheinland-Westphalia, as well | 
as in Silesia, deliveries are lower than desired, because the want of | 
colliers, and of wagons, too, prevents a marked rise in output. 


The Austrian Iron Industry. 
The condition continues satisfactory, both in the raw and 

in the finished iron department. The excellent state of the iron 
trade in other countries has not been without influence on the 
Austro-Hungarian iron market, and a rise in consumption can be 
reported for the past few months. Compared to last year an 
advance of 10 per cent. is noticeable in the production of pig iron, 
and there has been talk of increasing the number of blast furnaces, 
and also of improving the existing ones. Sales in bars and in 
sectional iron, in girders and heavy plates, show a fair improve- 
ment for September, while the home consumption in rails has 
decreased. During the first three-quarters of the year total | 
deliveries of the Austrian ironworks have been 4 201,965 q., 
against 3,906,925 q. for the same period of last year, which shows 
an advance of 295,040 q. Concerning the different articles of iron, 
the improvement was as follows:—In bars and sectional iron, | 
245,232 q.; in girders, 124,198 q.; in heavy plates, 34,467 q.; while | 
in rails a decrease of 108,857 q. was noticeable. In pit coal as well 
as in brown coal a fair business is done, but sales are considerably 
hampered by the scarcity of wagons in many districts. The 
threatened strike in the Ostrau district has, fortunately, not taken | 
place, but a strike is on among the Bohemian colliers now, the rise | 
in wages granted them being considered insufficient. Another 
strike, that of the Elbe boats men, is likely to cause a good deal of 
trouble to the Bohemian coal trade, and a want uf supplies will be 
felt very badly by the Saxon customers. In nearly all districts of | 
Austria-Hungary the demand for cval is considerably higher than | 
output; some industries have already been compelled to restrict | 
their activity, owing to shortness of fuel. 





Pig Iron Scarce in France. 

Business in the various departments of the iron industry 
is lively, and, on the whole, satisfactory. Besides a scarcity in 
coal, a want of supplies in pig iron is complained of, and very high 
prices have to be paid. Inland consumption in semi-finished steel 
is so strong that exports to Belgium havo decreased perceptibly of 
late. At the finished iron works the number of orders has steadily 
increased, and this leads to an increased stiffness in quotations. 
Inthe Nord and Haute-Marne Department a sound business is 
done. Iron ore is less scarce now than previously. 


Layers of Coal in France. 

Of the general trade in coal and coke good accounts can 
be given, consumption increasing steadily. The ports are doing 
their very best to satisfy their customers, but supplies are far 
behind requirements, as a rule. Imports of foreign coal have 
accordingly shown a strong increase. England and Belgium, and 
Germany too, have sent much heavier supplies to France this year 
than in the year before. The general tone among the French 
colliers is, fortunately, a fairly quiet one, although in the Nord 
and Pas de Calais district the question of wages has again been to | 
the fore. Considerable interest has been excited in the French | 
mining industry by the discovery of layers of coal in French | 
Lorraine. Three French mining companies are, it is said, to be | 
formed to work mines in this district. | 


| 
Brisk Trade in Belgium. | 
The expectations entertained in summer, that this year’s 
autumn business would be exceptionally lively, have been fully 
realised. The development in all departmentsis most satisfactory, 
and prices have further improved, especially in the finished iron 
branch. Bars, No. 2, for export fetch 155f. p.t.; the same for home 
consumption, 157-50f. p.t. Merchant bars, No. 3, 157-50f. p.t. 
for export, and 160f. p.t. for inland consumpti n. Steel bars 
realise 162-50f. p.t. for export, and 165f. p.t. for home 
consumption. This means a rise of 10f. p.t. for export, and 
7-50f. p.t. for inland consumption, within a month. Quota- 
tions for plates show a still more marked improvement ; 
iron plates, No. 2, and plates in basic stood at 177-50f. 
for export ; iron plates, No. 3, realised 182-50f. p.t.; Siemens- 
Martin plates, 185f. p.t.; while for inland consumption 2-50f and 
of. p.t. more was being asked. Now the following prices are 
uoted :—Plates of 5mm. and more, £7 2s.; jin and more, 
47 6s.; sin, and more, £7 10s.; ;zin. and more, £7 14s. Girders 
are very firm at 142-50 p.t. for export, and 152-50 p.t. for home 
demand, The development of the pig iron trade has not been so 
favourable as might be expected, and a slackening off has here 
and there been felt in quotations. Forge pig, for instance, has 
shown a weakening tendency, while both foundry pig and basic 
are still realising 73f. p.t., and 80f. to 81f. p.t. respectively. Sales 
in — and coke are extensive in Belgium, and prices tend 
upwards, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, MI. Mech. E. 


When an i: is ted from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

be neds Specift uti may be obtained at the Patent-Office Sale Branch, 25, 
Jouthampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 

‘ y is the date of the advertisement of the acceptance of the complete 

specification. 

Any person may on any of the grounde mentioned in the Acts, within two 


months of the date given at the end of the » give notice at 
Patent-Office of opposition to the grant of a Patent. 











STEAM ENGINES AND BOILERS. 


21,126 October 18th, 1905.—IMPROVEMENTS IN OR RELATING TO 
STEAM GENERATORS, Henry A. Neal and Arthur Pye-Smith 
both of 171, Pancras-road, London. 

This invention relates to steam generators of the type in which 
concentric cylindrical tube plates are employed, constituting an inner 
chamber for the’gases of combustion—such chamber being divided 
by a diaphragm—a surrounding water chamber, and an outer inter- 
mediate chamber for the gases of combustion. There are three 
figures Fig. 1 is a central vertical section of the generator. The 
outer cylindrical tire-tube plate A is of uniform diameter through- 
out, and its upper end is turned over to form a flange A! adapted 
to receive the cover plate Bof the generator. Within the cylindri- 
cal tube plate A is a second cylindrical tube plate of smaller 
diameter, and built up in two sections C Cl. The section C! is 
slightly larger in diameter than the section C, so that it takes over 
the latter, whereby a shoulder C? is provided. This shoulder is 
adapted to receive a partition or diaphragm D!, from which extends 
a fuel shoot D. The lower end of the section C of the tube plate 
is flared, as shown at C%, and extends outwardly towards the base 
of the -uter cylindrical tube plate A, to which it is rigidly 
secured by rivets, as indicated at A®. This flared portion of the 
tube plate constitutes the furnace, and the fire-bars may be 
supported therein. Extending from the central cylindrical tube 
plate are two sets of fire tubes EE}, the tubes E radiating from 
the section C, and communicating with the space C4 therein, and 
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| which may be referred to as the furnace chamber, whilst the tubes 


E! radiate from the section C1, and communicate with the space 
C5 enclosed thereby, and which may be referred to as the flue 
chamber. The chamber C° is in free communication with the flue F. 
The outer ends of both sets of tubes are all carried in the outer 
tube plate A, and communicate with an intermediate chamber G! 
formed between the outer wall of the plate A and the interior of 
an outercasing G. This casing is carried on the tube plate A, and 
may be protected by any convenient lagging, as indicated at G?. 
The space H between the inner and outer tube plates constitutes 
the water space, and is crossed by both sets of tubes. The parti- 
tion D! has a recess D? in its upper face to receive the cylindrical 
fuel shoot D. The upper end of the fuel shoot has a flared mouth 
D3, supported at its outer edge by a vertical flange D+, secured 
to the cover B. The upper end of the section C! of the inner 
tube plate is turned over to form a tilange C®, whereby it is secured 
to the generatorcover B. The hot gases of combustion pass direct 
from the furnace into the furnace chamber C4. From this chamber 
they pass through the tubes E, and in their passage give up a 
portion of their heat to the surrounding water. From the tubes 
E they discharge into the intermediate chamber G!, whence they 


| pass through the tubes E!, and in so doing again serve to heat the 


water in the chamber H. From the tubes E! the gases are dis- 
charged into the central tiue chamber C5, and escape thence by 
the flue F.—October 3rd, 1906. 


23,774. November 18th, 1905.—IMPROVEMENTS IN AND RELATING 
TO THE VALVE GEAR OF STEAM ENGINES, Stephen E. Alley 
and Daniel H. Simpson, both of Sentinel Works, Polmadie, 
Glasgow. 

This invention comprises improvements in and relating to the 
valve gear of steam engines of the multiple-cylinder double-acting 
type, and has for its object the provision of a simple and efficient 
steam-distributing and reversing gear, consisting of revolving 
shafts fitted or formed with cams actuating valves. There are 
seven figures. Fig. 2 isa sectional view of the steam valves. Two 
double-acting steam cylinders A B are arranged side by side, and 
act threugh the usual pistons and connecting-rods on different 
cranks of the same main crank shaft. Shafts G are formed or 
fitted with cams, arranged to operate the steam valves H H! and 
J Ji, A similar shaft G operates the exhaust valves on the opposite 
side of the cylinders A B. These shafts G are preferably arranged 

rallel to the axis of the crank shaft and situated about midway 
in the length of the cylinders A B, and are positively driven from 
the crank shaft, preferably at the same speed, by means of spiral 
or worm gearing. The mechanism communicates rotary motion to 
the shafts G through sleeves /? thereon, and cotters /* are passed 
through the sleeves and elongated slots gin the shafts. Longitu- 
dinal or axial motion is given to the shafts G for the purpose of 

bringing into action the desired cams, preferably by means of a 

lever M for each shaft, the free end of which engages with a slot 

in a sliding block N fitted to each shaft in such a manner as to 
permit of the rotary motion of the shaft. The two levers M are 


means of lever mechanisin as indicated in dotted lines, and so 
simultaneously move the shafts G longitudinally. The actuating 
appliances are preferably fitted with any suitable indicator to show 
the longitudinal position of the cams relative to the valves Cams1l 
to 4 and 9 to 12 or equivalent devices are formed or secured on the 
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secured on one shaft M! so as to be simu'taneously operated by 
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cam shaft G, which act, preferably through anti-friction rollers 
hk‘ and j/j!, on the ends of the thrust rods fitted to the poppet or 
other steam valves H MH! and JJ! The shaft G actuating the inlet 
steam valves on one side of the engine is formed with cams 
designed to give three different degrees of cut-off and also to 
reverse the direction of rotation of the engine.—(ctober 3rd, 1906. 


INTERNAL COMBUSTION ENGINES. 


19,372. September 25th, 1905.—ELEcCTRICALLY-OPERATED ELECTRO- 
MAGNETIC VALVES, Walter C. Northcott. 179, Adelaide-road, 
London ; Eyre C. Townsend, Cazaubon, New Malden, Surrey ; 
and Egmont C. Hoegerstaedt, Endsleigh, Bisterne-avenue, 
Walthamstow. 

The working of power engines depends on the action of the neces- 
sary valves, which, by opening and closing certain channels, direct 
the flow of the power fluid. Wire coils are pro ided in connection 
with the valve or the valve chamber, or with both, in such a manner 
that as soon as an electric current passes through the coil or coils 
the va've is converted into an electro-magnet, and is electro- 
magnetically held on its seating or lifted therefrom. These coils 
are connected in any suitable and known manner to a current 
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supply and to a rotary commutator, designed for the desired num- 
ber of commutations, and driven, either directly or indirectly, from 
the working shaft of the engine, so that this commutator, at given 
times and for given periods, feeds the coils with electric currents, 
thereby gearing and operating the respective valves. There are 
four figures. Fig. land Fig. 2 are diagrams. The valve-rod A 
can move within the stationary wire coil B The moment that a 
current passes through B the valve chamber and the valve, with 
its rod, tend to close the magnetic circuit, thereby closing the 
valve against the pressure C, and keeping it thus interlocked until 
an interruption of the current allows the pressure C to open the 
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valve. In Fig. 2 the direction of the pressure C is reversed and a 
second coil D provided. While both the coils are connected 
serially, the valve-rod, the valve, and the valve chamber hecome 
electro-magnets. The moment, however, when the direction of 
the current in one of the coils is reversed, the magnetic circuit 
becomes interrupted, so that tne valve must open again t the 
pressure C, because, as the valve and its seating now have similar 

larity, they must part from instead of attracting each other.— 

October 3rd, 1906. 

19,695. September 29th, 1905.—IMPROVEMENTS IN OR RELATING 
To INTERNAL COMBUSTION ENGINES, Charles C. Wakefield and 
Rowland Janson, both of 27, Cannon-street, London. 

This invention relates to internal combustion engines, and com- 
prises the following features:—-‘lhe engine proper has four 
cylinders, arranged in pairs, with one piston-rod connecting the 
pistons of each pair of cylinders. Space is left between the 
cylinders or between two of the cylinders, one of each pair, for the 
play of the connecting-rod, which is carried by a crosshead secured 
to or forming part of the two piston-rods. The connecting-rod 
extends past the cylinders, and operates the crank shaft in the 
ordinary way. The crank shaft lies beyond the cylinders at one 
end of the engine, so that a long connecting-rod is obtained. 
There are four fig»res. Fig. 2 is a plan partly in section. The 
four cylinders A A! A? A¥ are arranged in pairs A A! and A? A®, 
the pistons B of each pair being connected by a piston-rod B!, so 
that the two pistons of each pair move together. The two piston- 
rods B! are connected by a crosshead B?, the centre of which forms 
the journal for the small end C! of the single connecting-rod C. 
This connecting-rod passes hetween the two cylinders A! A*, and 
extends beyonu them until its big end C? is connected to the crank 
pin D!. The crank shaft thus lies across the ends of the cylinders, 
the single connecting-rod and crank serving to transmit to the 
shaft the power of all four cylinders, so that the motor, as a whole, 
operates substantially like a single-cylinder double-acting s cam 
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engine. The piston-rods B! are preferably hollow, to save weight. 
The crosshead B? may be made of two T-shaped forgings or cast- 
ings B3, connected by a cross pin forming the connecting-rod 
journal. All the cylinders are secured together or to the same 
bed-plate so as to form a rigid mass, The valves are shown of the 
inverted type, each carried in a removable socket or seating 
secured bya ring nut F? screwed into the cylinder. The vaives are 
operated by rocker arms G pivoted either upon a single spindle G! 
accommodating each pair, or separate spindles or pivots may be 
provided, if preferred. A second arm G2 is secured upon the 
spindle G1, extending in a direction substantially opposite to that 
of G. This arm carries in a jaw upon it a roller, which engages 
with one of the cams, The cams are fixed upon a cross shaft H, 
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carried in bearings H1, and extending across two of the cylinders 
A and A? or Aland A’. The shaft H is driven by a skew gear H? 
engaging a corresponding gear upon the second motion shaft 1. the 
shaft I carrying two of the skew gears to operate two of the shafts 
H, one for each two cylinders. The shaft I—assuming the motor 
to be run as a four-cycle motor—is driven at a speed half that of 
the crank shaft. This can be arranged between the gears upon 
the crank shaft and the shaft I, or upon the shaft I and both the 
shafts H. The shafts H are provided with two cams for each 
cylinder, one for the inlet and one for the exhaust valves, all the 
valves being kept to their seats by the helical springs. The 
exhaust pipe has branches K! extending upwards to the respective 
exhaust valve chambers. The explosive mixture is supplied to the 
inlet valve casings by the pipe L and branches L!, the carburetter 
or pipe therefrom being preferably connected to the pipe L 
centrally.—October 3rd, 1906. 


ROAD MOTOR VEHICLES. 


13,155. June 26th, 1905.—IMPROVEMENTS IN OR RELATING TO 
VARIABLE SPEED GEARING, William M. Bowron, Motor Mills, 
Crayford, Kent. 

This invention has for its object an improved variable speed 
gear, especially designed for use on motor cars, motor lorries, 
traction engines, or other motor vehicles. There are two figures. 
Fig. 1 is a plan of a variable speed gear, in which the bevel wheel 
marked No. 2 is driven direct from the engine, and the main 
driving wheel A transmits the power through the toothed wheel E 
to the road wheel or wheels of the vehicle. The bevel wheel No. 1 
is regulated by means of a friction dise N, a worm shaft G, 
and worm wheel D. The shaft H transmitting power from the 
engine is attached directly to the bevel wheel No. 2, which is 
geared to the bevel wheels B, which are journalled radially in the 
gear wheel A, shown partially broken away, which gear wheel A is 
mounted on the shaft H!, which latter is separate and independent 
of the shaft H. The pins J, which form the axes of rotation of the 
bevel wheels B, are attached radially in the wheel A at a point 
near its circumference. The bevel wheel No. 1 is oppositely 
positioned in the bevel wheel No. ?, and both are geared to the 
bevel wheels B, these bevel wheels No. 1, No. 2 being otherwise 
capable of rotating independently of each other. Attached fast to 
the bevel wheel No. 1 is the worm wheel, arranged to be actuated 
by the worm F of the worm shaft G. The worm shaft G is 


N? 13,155 
x 





supported at its other end in a bearing T, near which it hasa 
squared portion or length, on which the friction wheel M is 
capable of being slid, by means of the fork K! and the collar L, to 
any point the driver of the engine may desire, the fork K! being 
capable of being reciprocated by the lever K—fixed to forks K1— 
under the control of the driver. The disc N is actuated by the 
subsidiary shaft S from the engine, and its pressure ou the wheel 
M is regulated by the nut R, on which the spring P may be made 
to press more or less on the casting or boss O of the disc N. When 
the friction wheel M is located over the gap Z, as shown in the 
drawings, then the worm wheel D is held locked and consequently 
cannot be rotated by the No. 1 bevel wheel, and consequently the 
gear wheel A will be driven at the maximum speed through the 
bevel wheels B. If now the friction wheel M is moved radially 
outwards against the disc N, the wheel M is thereby caused to 
rotate, turning with it the worm shaft G and the worm*wheel D by 
means of the worm F, and thus rotating the bevel wheel No. 1. 
The rate of rotation of the worm shaft G will depend on the 
position of the friction wheel M with regard to the friction disc N, 
being greatest when the friction wheel M is at or near the 
circumference of the disc N and last when the wheel M is near the 
centre of the dise N, and ceasing when over the gap Z. The wheel 
M is capable of being moved along the squared portion G* of the 
worm shaft G by means of the fork K working against the collar L, 
and, as the fork K is arranged to be operated by the driver, the 
rotation of the shaft G, and hence of the bevel wheel No 1, can be 
regulated at will within wide limits, and thus the rotation of the 
wheel A, and the speed transmitted to the vehicle wheel or wheels, 
can be regulated and modified accordingly.—October 3rd, 1906. 


ROCK DRILLS. 


25,158. December 4th, 1905.—IMPROVEMENTS IN Kock DRILLs, 
Robert H. Anderson, The May Consolidated Gold Mining 
Company, Limited, Germiston, Transvaal, S.A. 

The object of this invention is to provide a novel construction of 
drill of the type which is provided with a separable cutting head 
for boring rock and the like percussively, and with the usual 
diameter of hole for blasting purposes, the means of attachment 
of the cutting head to the body of the drill by means of a rod or 
wire passing centrally down the shank being such that it will not 
interfere with the passing of crushed rock or other pulverised 
délris from the hole. The cutting head may be produced either 
by casting or stamping in steel. There are six figures. Fig. 1 is 
a side elevation in section of a machine drill made according to 





this invention for use in a percussive rock-drilling machine driven 
by air, steam, or electricit A is the detachable head, B the 
body or shank with a collar Bi, and longitudinal hole B*. C is the 
tension member or rod having a head C2, and secured by a nut C°, 
The contiguous faces of the head and shank within the recess A‘ 
are preferably flat, the better to withstand the impact and trans- 
mit it from one part to the other; the end of the shank may be 
tapered or straight. Connected with and passing rearwards from 
the head, the tension member C passes through the shank and is 











secured at the opposite end by the nut C®, The back of the head 
forms a shoulder A®, which on the backward stroke of the recipro- 
cating movement acts as a rake for removing the débris. 





The head | 


C2 of the tension member C, being squared and fitting in the hole | 


A’, prevents any rotational movement while tightening or loosen- 
ing the nut C°, 
impossible to remove it, the nut C? can be unscrewed and the 
shank be withdrawn for subsequent use.—October 3rd, 1906. 


MISCELLANEOUS. 


19,198B. September 22nd, 1905.—IMPROVEMENTS 
RELATING TO THE MANUFACTURE OF METALLIC 
Albert Jacobsen, 26, Neuer Wall, Hamburg, Germany. 
This invention relates to the manufacture of metallic alloys. In 
a prior specification an alloy has been described, consisting of 
copper, iron, nickel, and aluminium, the essential feature of which 
alloy being that for every two atomic weights of copper and iron 
one atomic weight of nickel and aluminium is present. An alloy 
produced in this manner is of great strength, and opposes con- 
siderable resistance to chemical influence, but, owing to its great 
hardness, it is more difficult to work than nickel steel. The inventor 
has discovered that, if to50 per cent. of the atomic weight alloy of 
Cu. Fe. Ni. and Al. 50 per cent. of copper is added, an alloy of 
equal strength to the purely atomic weight alloy is obtained, but 
which is considerably softer and more ductile than this latter. 


IN AND 
ALLOYS, 


Useful results are also obtained if the proportion of copper is | 
reduced from 50 percent. to as low as 20 per cent. or raised to 80 | 


per cent.—October 3rd, 1906. 

9996. April 28th, 1906.—IMPROVEMENTS RELATING TO THE MANU- 
du Monastére, 29, Brussels, Belgium. — Date under 
national Convention, April 29th, 1905. 

This invention comprises improvements relating to the manufac- 
ture of steel in Martin furnaces, and its object is a process con- 


If the head jams in the hole so that it is found | 





FACTURE OF STEEL IN MARTIN FuRNACES, Victor Defays, Rue | 
Inter- 


sisting in melting the solid pig iron to be converted into steel in a | 
Martin furnace, in the gas generators used for the production of | 


the gas necessary for heating these furnaces. In gas generators 


with air blast a high temperature is produced, which generally | 


involves a very appreciable loss of efficiency. 


Moreover, the | 


high temperature of the gas passing out of these gas generators | 


frequently gives rise to various inconveniences, such as the fusion 
of metallic parts, &c. 


The purpose of this invention is not to | 


utilise waste gases, but directly to use for melting purposes heat | 
generated in a gas generator, which supplies gas to the furnace by | 


which the melting is effected. The disadvantages arising from 
excess of heat in the gas generator are thus obviated, and the 
heat is utilised for assisting in the treatment of the metal. The 
treatment of the pig iron ina Martin furnace spreads very rapidly, 
the metal entering into the charges in a continuously increasing 
proportion. On the other hand, the introduction of the pig iron 





























in the liquid state has very great advantages, both from the point | 
of view of rapidity of charging and from that of the conversion 


into steel. Unfortunately, when the steel works have not at dis- 
posal pig iron received in a liquid state from the blast furnace, the 
cost of the second fusion is very heavy, so that it is generally pre- 
ferred to charge the Martin furnace with pig iron in a solid state. 
There are two figures. Fig. 2 is a diagrammatic sectional eleva- 
tion. A is a coke gas generator fed with air by a blower B. C is 
a charging hopper for the coke. This hopper is arranged as in 
ordinary gas generators to prevent loss of gas both while at rest 
and at the time of charging. The liquid pig iron accumulates in 
a crucible D at the bottom of the gas generator and is run at the 
roper time into the Martin furnace E through the channel F. 
e gas escapes from the gas generator through a conduit G, by 
which it passes to the reversing valve H of the Martin furnace, 
along the path indicated by arrows. According to the direction 
given thereto by the valve, the gas is directed to one or the other 
of the gas chambers, in which it is re-heated. In the drawing, it 
passes through the chamber J, then flows out into the working 
space of the furnace at K. It burns by means of the hot air 
coming from the air chamber. If desired, the gas may be 
enriched by any known means. The drawing represents a means 
for enriching it by injecting, above the gas chambers, where it 
evaporates, a liquid hydrocarbon under pressure. This injection 
is made sometimes through the tubes, according to the direction of 
the gaseous current in the furnace. The three-way cock is con- 
trolled by the same mechanism as the gas reversing valve, in such 
a manner that the liquid hydrocarbon is always injected into that 


gas chamber through which the current of combustible gas is, 


flowing. In the drawing the hydrocarbon is shown as being in- 
jected through the tube.—October 3rd, 1906. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gasette, 


831,031 PROCESS OF PRODUCING SOLID-DRAWN TUBES, HL. Bie; 

Miilheim-on-the-Ruhr, and A. Hoffmann, Cologne, Germany, — 
“iled December 22nd, 1905. ’ 

The process patented is for the production of highly-densifieq 

hollow metal blocks or ingots, and consists in casting the meta 
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intoa paper | mould around a tapering mandril, then allowing the 
metal to solidify, then pressing the ingot axially into the taper 
ether with the taper mandril, to increase the density, 


mould, 
There is 


allowing the mandril to retrograde during the motion. 
only.one claim. 
831,151. Process OF GRINDING Piston Runes, P. Gaeth, Clecve- 
land, Ohio.—Filed November 14th, 1905. 
Spring piston rings of the Ramsbottom type, but larger, are 
made with a taper, and, under ordinary circumstances, can only 
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be ground with much trouble. This invention consists in placing 
the rings in the grooves in the piston, securing them there with a 
very fusible metal, grinding up the whole piston as if it were solid, 


| and then melting out the fusible metal, and so releasing the 





springs. There are five claims. 
831,417. SreEAM GENERATOR, 7, Clarkson, Chelmsford, England.— 
Filed January 2nd, 1906. 

There are nine claims. The fourth, taken with the ‘drawing, 
gives an adequate idea of the nature of the boiler:—Ina steam 
generator, the combination with a series of superimposed similar 
conical coils, of tubes connecting the upper convolution of each 











coil with the lower convolution of the coil next below it, a cylin- 
drical coil situated at the lower end of the generator, a pipe con- 
necting this coil with the lower convolution of the topmost coil of 
the generator, a water inlet to the lower convolution of the cylin- 
drical coil, a steam exit from the upper convolution of the lower- 
most conical coil, means for holding the conical coils in place, and 
an inclosing casing for all the coils, substantially as set forth. 


831,933. Rotary Pump, H. R. Comly, San Diego, Cal.—Filed 


March 8th, 1905. 
The nature of this invention will be understood in a moment. 


It will be seen that the inventor has succeeded in getting rid of 
line:contact, the prominent defect of rotary pumps and engines of 
this class, but has been obliged to introduce a reciprocating part. 
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ECONOMICAL PROPORTIONS IN I-BEAM 
SECTIONS. 
By Rosert H. Smiru. 


Tue flange of an I-beam ought not to be made of 
uniform thickness throughout its width, if this can be 
avoided at reasonable cost. The taper of its thickness 
from outside edges to junction with the web has effects 
upon the stresses in the close neighbourhood of this junc- 
tion which are of great practical importance. But these 
effects do not bear directly upon the problems dealt with 
in this paper. They refer rather to the question of the 
desirable filleting of this junction, and the desirable 
degree of taper ; whereas the economic proportions pro- 

sed to be studied here are those between web thickness 
and flange width, flange thickness and total depth, and 
variation of total depth throughout the span-length. For 
this study no error of practical consequence is involved in 
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taking the flange thickness as uniform, and this approxi- 
mation is here followed. 

The following notation is used :— 

Total depth of section = H. 

Total width of flange = B. 

Thickness of flange = D. 


Thickness of web W. 

. . H—2D 
Ratio of depth of web to total depth = r ) 
Ratio of web thickness to flange width = : = 1-8, 

a B = oe B. 
Then the A = area of section = B H — (B — W) (H — 21D) 
= BH (1 — BS). 
I = moment 0of inertia = M ‘ BH? - (B — W) (H— 2 D)*} 
1 8 3 
aa BH’ (1 — 68°). 
9 I 


Geometrical bending moment = i = : B H? (1 — B 8’), 
a 


If the compressive or tensive stress on the vertical 
section at either surface be called T»,, and at any distance 
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h from the neutral axis it be called T, then the physical 


bending moment is 
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The total normal pressure or tension on half the vertical 
section above or below neutral axis is 


Tn | » (H — 2 D)*) _ BH y _ ge 
7 PR - @-W——_— |; = 7 ita 


= % 1-8? 
~ BH’ 2 t= BF 


This may be considered in two parts. That coming on 
the half depth of the web is 

Tn W(H — 2D)? BH -n0 

. = Tn = 52, 

4 H 4 8 
and that on one flange = T,, — (1 — 82), 
With the proportions 8 and & adjusted economically, as 
explained later, the factors (1 — 8 8), (1 — & 32), and 
(1 — 8) are given in columns 5, 8, and 7 of Table I., while 


6 
— BS elameone 
(1 8%) and —— 5 


are given by the curves in Figs. 5 
and 6. 

If the same proportions f and 3 are adhered to 
throughout the span— which permits the ratio of B to H 
to be varied—then the difference of the above normal 
pressures on two contiguous vertical sections depends 
solely on the variation of T, B H, which equals 
= “4 S 7 and is thus proportional to 4 If the 


rate at which M varies along the span be called M! and 
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the similar variation of H be called H!, then the rate of 
variation of M/H is 


(ii) = i (it~ a): 


Thus the variation of the total normal stress on the half | 
section is 





H\M 4H z° 1—B8" 
and that on one flange is 

M 4 ia a) 3 1 — 82 

H\M H/ ° 2° 1-68 

The average shear stress on the horizontal section of 

the flange near its inner surface would be the latter | 
quantity divided by B; but this would be a useless caleu- | 
lation, because there is no even remote approximation to | 
uniformity of distribution of this stress, it being evidently | 
zero at the actual inner surface at any part of the flange | 
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where its thickness is really parallel. Throughout the | 
thickness of the flange from inner to outer surface the 
horizontal shear stress decreases, and it need not be) 
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| calculated. The horizontal shear stresses on the web 
|at neutral axis and at top and bottom extremities 
are obtained by dividing the two quantities above by 
| W = B(1— 8). Therefore 

Web horizontal shear stress at neutral axis = 


| ee ee = 

BH \M H/° 2° (1—8) (1—6®) 
M Hi} 1— p® 

| Tm Ga- Hw) ® - gay 


TaBLE I.—Relations between Flange and Web Thickness. 
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1 | -7 | -8053} -1947 436 | -688 | .7239 
| 
175 | -65 | -8073 | 1927 -- - 
| | 
|} -2 |-6 | 810 | -190 514] -778 | -8251 | 
+25 | 5 -818 | 182 -591 846 -8978 | 
3 | -4 | -828 172 | -669 | -897 -9470 | 





Web horizontal shear stress at top and bottom = 


M (Mi _ #1) 3 aay eg 
BH‘™M H’*3*' @-p90-88 
M! H} 13 
fn655. , as 
( M 4H ) 4 (1 — B) 


The former is always greater than the latter because 


Bis necessarily less than 1. The ratio eles will be 
found in column 9 of Table I. 

The two standard cases of distribution of load ona 
beam are that of a single central concentrated load and 
that of a load uniformly distributed along the span with 
supports at each end. Other cases, such as those of 
corbel beams, are easily referred to these. 
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With a single central load P on span L, the bending © 
moment at / distance from one end is 


pol 


M = ¥ and therefore M!? = 


Thus, in this case, 


M e 2 — (1 - ey, 


H\M H/ 248 H 
Pi 3 
| ] Tm = ee ——— ; 
Kony BH? * 1— #8 
| and normal stress at top and bottom of web— 
oe 
~ BH? 1— Be 


With the total load P uniformly distributed along the 


| span, the bending moment at / from one end is— 











M = lL — JD), and therefore M? = E ibe 27 
21 —' 
In this case— 
a NV 1 1 > | 2 1) 
ta? zfs — Fafa — Der, 
H ‘M H 2H ii L/h 
: iL — 2) 3 
also a | 
B H? L i — pa 
eee oe 
Biq | ; eae 
og ee | we} €*3 tg 
} & eo | 8% Ql 
~ | &! | fa] sie] Z38aie 
». 1-Be ‘ | = Fi. || eS te 
“BR sas — |r) | coe 
1-8 aot ai ' In | 3 BC 
| | Il OO} 4 om } Ile 28 a Pe 
Als baa! lah oe ge tl 
se | en 
Hah) «1 | 3-66 -316 313 
+2282 |  — | 1-97 -373 364 
+3305 | 1-91 2-38 1-328 -961 - 428 -406 
cet af - 
-4830 2-52} 3-15 | -9048 -S884 55 461 
= | z 
-6055| 3-11} 3-80 | .6995 -778 -612 513 
| m 
. | om 
-7085 | 3-72) 4-66 -5640 | -665.—-731 561 
| -7956 | 4-37] 5-46 | .4706 | -564  .882 624 
1-087 -687 


-8675 | 5-04 6-30 | -4020 -475 | 





and normal stress at top and bottom of web 
- (2 yuL — d 38 
“BE OL ise 
At the neutral axis the horizontal and vertical shear is 
greater than that on any inclined section, while at the 


| outer surfaces of the flanges the maximum shear is at 


45 deg. and equals Tm at top and bottom of the web 


9 
the maximum shear on inclined sections equals 





464 


THE ENGINEER 


Nov. 9, 1906 








a/ 7 + S?, where S is the vertical shear stress as giver 


above. In general terms for any distribution of load and 
for any independent modes of variation of H and of B 
along the span, this is— 

Maximum oblique shear at top and bottom of web 
eae. | YN = 1—®)2 


-*BH? ° i /¥ + \(¢-B)e " 2a — 8)! 


— Tm sie 1— 8}? 
== g2 (4s = F Saxt hf 
aM + Or jt - ge 

By suitably proportioning 6 to 5, the ratio depending 
upon M? and upon H’ but not upon B, this can be made 
equal either to the shear at neutral axis or to the 
maximum oblique shear at the flange outer surfaces. 
And by adopting proper values of both 8 and 3, depending 
as above, all these three shears may mathematically be 
made equal. This latter adjustment is, however, usually 
not practicable, and is never economically desirable. If 
the maximum shears at middle, top and bottom of the 
web be made equal, it will be found that in all cases 
there is almost exact uniformity of shear throughout the 
whole depth of the web, and this would indicate perfect 
economy in the utilisation of the material of the web to 
resist shear, which is its chief function. This adjustment 
is effected by making 

4(1—B8) _ ay 2=(F 1_ m2 
2—(1+ 8) (x1 H “ :* wal 
Supposing the right-hand side of this equation known, 
it gives easy direct means of calculating either of the two 
ratios 8 and 8 from the other. 

The maximum normal stress on any inclined section at 


any distance h from neutral axis equals ; + Sn, where 
S,» is the maximum oblique shear and T is the normal 
stress on the vertical section. At top and bottom of the 
web T = T» 3, and Sis the shear just calculated. This 
maximum normal stress at these junctions of web with 
flange being called tm, we find 
ee 1 — 62 y2| 

* ae 2(1 —8)) ) ‘ 


Figs. 7 and 8 will assist in giving a clear conception of 
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the faults arising from wrong proportions. On these are 
plotted—as horizontal ordinates to the curves—the 
shear, compressive, and tensile stresses existing in the 
material at various levels throughout the depth of 
the beam. The one shear curve, and the straight line, 
give the ordinarily calculated stresses on the vertical 
section; while the other curves give the real maximum 
stresses which occur, not on vertical or horizontal, but on 
inclined sections. In Fig. 7 the web is too thick, with 
the result that the maximum shear at top and bottom of 
web and in the flanges is greater than at the neutral 
axis. In Fig. 8 the web is too thin, the consequence 
being that the compressive and tensive stresses at top 
and bottom of web are greater than at the outside 
surfaces of the flanges. 

The maximum normal stress on inclined sections in- 
creases with the distance from the neutral axis until the top 
and bottom of the web is reached. Here it suddenly drops 
through a large range, and again rises through the thick- 
ness of the flanges to their outer surfaces. If the web be 
too thin its value at the extremities of the web is greater 
than at the flange outer surfaces. This is very undesirable, 
so that the above tm should not be greater than T,,. 
Whether it is permissible to make it equal to T», or not, 
depends upon the design of thejunction between web and 
fiange. If this be designed in the best manner, it may 
be equal to T». In order to make it so, the quantity 
inside the large bracket in the above formula for t» must 
be made equal to 2, or 

1 1\2 
M?. H ) H 


(2 — 5)? = 82 - = Wer Waar e 
. ( MH. 4(1— Bp 
This yields the relation between f and é; 
16 (1 — 6)* -("-i op 
(1 + 8)? (1 — 8) M H : 


This function will be found tabulated in numerical 


» (1 — 82)? 


form in column 11 of Table I., and in graphic form by the 
curve in Fig. 2. 

If, now, this be combined with the previously found 
relation, there is obtained a relation between 8 and & 
which is wholly independent of M, H, M' and H'. This 
relation is 

(1 +89 (1-3) =4(1— 8) }2— a+aet. 
If a series of values of & be chosen, it is not difficult to 


calculate from this equation the corresponding values 
of 8. As an example, take = °8. Then 


hx 366 = 401 —6){2- *64 — 648}. 
or *162 = (1 — B) (1°36 — *648) 
from which 8 = i. and 1 — 8B = 


B 16 

The relation between 8 and 4 is shown in the subjoined 
Table I., and graphically in Fig. 1, through the extreme 
range 3= +4 to3= +99. This latter would correspond to 
flanges of the impracticably small thickness of 345th of H. 
At the impossible limit 3 = 1, the value of 8 is 1, giving 
zero thickness to web as well as to flange. Butatd = ‘9, 
Bis already down to *825; and all the way from here to 
5 = -45 there is very small variation of 8 ranging only 
between this last and the value *805, which is a minimum 
corresponding to a maximum proportionate web thickness, 
reached when 3 is about *7. On main sections 5 seldom 
lies outside the °65 to °85,and within this range the web- 
thickness varies very little from 3/16 B. But close to the 
ends of cast metal beams much smaller values of 3 are 
often used, as also in rail-head sections designed to 
withstand violent shock. From this relation between 
B and 8, the columns 38 to 13 of Table I. have been 
calculated. Some of these functions of A and 3 have 
“ahi been used above. The others are referred to 
ater. 

A good simple approximation to 

B= °805 + 3 (8 — -72)2+ (8 — °72)%. 

The depth of the beam at the centre of the span is to 
be designed in accordance with the maximum bending 
moment. Here the total shear force is zero, and there- 
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fore the maximum shear stress occurs at the flange 
This 


is aless shear than is safe in proportion to the normal 
stress, so that this central section does not require to be, 
and indeed cannot be, proportioned with reference to 
shear. At the end supports, on the other hand, the total 
shear force is a maximum, while the bending moment is 
zero. The end section thus cannot be proportioned with 
reference to normal stress, and must be designed in view 
of shear. On it the maximum normal stress on oblique 
sections will equal the shear stress, and this is always 
less than the safe normal stress if the shear stress be 
safe. It is generally considered that the safe shear stress 
is ‘8 of the safe normal stress. At the ends M’, 
which = F, the whole shear force, is half any symmetri- 


cally distributed load or =. As M = O here, the term 


M H! in the formula for the shear stress disappears. 
Calling the beam-depth at the ends H, and the n-axis 
shear stress on the end section s,, we have 
_* 2 1 — ps 

4 BH, ‘(1 — 6) (1 — B®) 
At this section the equation in & and 3 for establishing 
uniformity of shear stress throughout the web depth has 
no applicability, because this was deduced from the 
increase of normal horizontal stress with distance from 
n axis, while here there is no normal horizontal stres«, 
and therefore no such increase. It is thus impossible to 
attain uniformity of shear over the web, and its maximum 
occurs at the 7 axis. 

Calling, now, the beam depth at the centre of the span 
H, and the bending moment M:., we have for this 


section— 
i 
"BH I — 68 
At this section again the equation in 8 and 4 for establish- 
ing equality of normal stress at web ends and at outer 
flange surfaces has no application, since both M! and H! 
are here zero, and the equation could only be satisfied 
mathematically by making 8 = 1, that is, making the 
web of zero thickness. The physical reason for this 


surfaces on planes at 45 deg. and equals 1 Tr. 


‘ 


8e 





result is that since 8, at any level = Pe & #2 and 


8 = 0; therefore s,, - a andtm = atte =T; so 


SS 
that t» varies simply as the distance from n axis, ang 
section proportions can make it the same for inner aa 
outer surfaces of the flanges, 

If now it be determined that s,. at the ends shall b 
made equal to ‘8 T, at centre, and also that the flan . 
width B be the same at end and centre, then taking the 
ratio of the last two expressions as °8, there is easily 
deduced y 


5 1— 68 PH? 5 
Bia Seen y ea 
82 1-8 


M. 4° 

formly distributed load, 

5 1 — 6% BY: tor central concent ted | 

ene ae concentrated load. 
The bearing of this rule may be more apparent if 
stated as follows :—The ratio H./H, is greater than the 
ratio H./L (or central depth upon span), in the propor. 
tion tabulated in the tenth column of Table I. This 
number increases rapidly with the proportionate thick. 
ness of the flange. Thus, if the central depth be rth 
the span, and the flange thickness yyth the depth H, 


1— B® Hp, 


3°. "= 
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Shear Compression Tension 


Web too thick 3" of Flange Width 


rt 


then the end depth H, should be Z x 9°62 x 


1 


8-15 x ia 815 of the central depth H.. 


If the depth H be varied according to a flat parabolic 
curve from H, at ends to H, at centre, then at the ends 


the slope H! equals = _ He), and midway between 
2 Gi. — H.) 
L - 


this midway point, also, H = H. ~ ; (H. - H,). Using 


ends and centre this slope H, = At 


the above ratio of H. to H,, we find for this midway 
section with uniformly distributed load, for which 


M = 3 PL and M = ;P at this section, 


1 — B38? H, 
a 
1 — £8 H, 
1-s L 

For a single central concentrated load the value of 


M}. 4 Sat’ gy 8 ae al 
vt is L at this mid-section, instead of as with dis- 
tributed load. But as beams are never subject to con- 
centrated loads alone, and as the result of rolling a 


M' H? _ 160 


M H 8sL 


12+ 5 


Sm ObIIGQUEeCLions 
Sect7o> 


. yertice 








Tension 


Shear Compression 


wed too thin v6*” of Flange Width 


concentrated load across the span is the same as for 
a distributed load of double amount, an “ equivalent 
distributed load” is always substituted in designing 
beams. 
1 

Multiplying the above value of Gi -- =) by the H 
at this same section, squaring the whole, and equating 
this square to 16 (1 — A*) + (1 + 4)? (1 — 4) in order to 
obtain for this section equality of maximum tensions in 
web and flange, the result is 
‘ > Hi 2 fe se 100 (' —a “4 (":) 

M H 9 1— 8} I 

_ 16 (1-2)? 
(1 + 8)? (1 — 8)’ 


or =) Ee Sans 
L (1 — B 8)? (1 + 3)? (1 — 38) 
M 6 
° ‘ a 
But from the central moment, H?, T Bp laa 
PL 
M. = — 


Inserting these values above and reducing 

(including the extraction of the square root) there 
results— 

Pu kt. Oe em 

Tob (1 —#%) (1+ 38 /i_-s 

As B is already determined as a function of 8 alone, this 

equation gives 3 for any given load, P, span L, extreme 

normal stress Tm, and beam-width B. The function 

of 8 and 8 appears so extremely complicated as to be 

useless. But (1 — 63°) + (1 — 828) is nearly constant, 


,and 





varying only from 1:2 at 8 = °9 to1‘13at8 = °5. In 








a 

| no 

and 

| be 

ge 

the 

ily 

ni- 

if 

he 

vr 

is 

k. 

h 

§ 
4 
e 
d 
: 
is 


PRE 7 











THE ENGINEER 


465 





Nov. 9, 1906 





———— 





Table I. the accurate values of this complex function are 
given in the twelfth column, and in Fig. 3 they are 
plotted as acurve. The curve is very flat and of double 
curvature, the curvature changing from + to — at about 
3 = ‘72 where # reaches it minimum. The diagram 
shows that between 8 = *55 and °80 the curve is hardly 
distinguishable from a straight line, and this range 
covers more than all the proportions ever found in 


wactice. The approximative line also happens to have 
the simplest possible constants. It is 
tit a ne 
10 T, L B Tr L? B 


Everything, except B, has now been determined on 
economic principles in terms of the imperative data 
(P, L, Tm) and of B. 8 is found from B and 8 from 8: 
H. from M., 88and B; and H, from H,. It remains to 
endeavour to find whether B can be so chosen as to give 
a minimum area to the section, and therefore minimum 
weight of metal in the beam. One is apt to conclude 
a priort that this cannot be done, because with given H, 
g and 5 both the area and the safe bending moment 
increase directly in the same ratio as B, so that the 
bending moment-strength per square inch of area seems 
to be unaffected by B. Otherwise stated A o B H 
o as oc +d that is, to provide for a given moment 
M, the necessary area A seems to be inversely propor- 
tionate to H only and independent of B. 

This idea is very well known as one of those 
“ theoretical ” conclusions which “cannot be carried out 
in practice.” The real meaning of this is, of course, that 
the “theory” leading to the conclusion is wrong. The 
error in the theory is the very elementary one of entirely 
ignoring the shear stresses and the necessary shear 
strength. In dealing with plate girders the error has 
often been dealt with by investigating the risk of 
“ wrinkling ” or “ buckling” of the web. 

The error in the reasoning can now be easily detected. 
The proper choice of proportions 6 and 8 depends upon 
B, and it is no use considering the effect of varying B 
without accompanying the variation of B by the proper 
changes in 8 and £. 

We have always 


j M 6 

3; — R 5 
a T, B1— Bs 
A = BH (1 — 83), 


1 ‘ 
and we have now found B o< = very nearly for given span 


and loading. Therefore, for given span and loading, 
B 1 — p38 

Acc (1— B& 30e0 ———————— 

shh ites i —B®  Vs(l — Bd)’ 
aud the problem of finding whether there exists a 
minimum area A is now reduced to that of, finding the 
minimum of this last function of 6 and 8. To do this by 
aid of the differential calculus leads to an extremely com- 
plicated and practically insoluble equation. But the 
elements of the function are found in Table I. From 
these a series of values of the function have been calcu- 
lated and plotted as a curve in Fig. 4. The dotted 
extremities of this curve are based upon the straight line 


approximation of Fig. 3, namely, B o< ai but in the 
full-line completions of the curve the correct values oc A 
without approximation are given. The numerical values 
are given in the thirteenth column of Table I. A glance 
at these figures and at the diagram—Fig. 4—shows that 
the necessary area varies rapidly with the choice made 
of B and 8; but that there is no minimum value of the 
area obtainable by the use of any special B or 3. As 3 is 
chosen smaller, the needful total area becomes ever 
greater. That is, the area is increased by increasing the 
breadth of flange and concurrently increasing the ratio 
of flange thickness to total depth. The area referred to 
here is, of course, that of the whole section, web and two 
flanges together. 

A good straight-line approximation to the curve of 
Vig. 4 through the range 8 = ‘46 to ‘95 is 


Height of curve = 1°32 — 8 = *82 + eu 
Using this approximation in the formula for the area, 


and inserting the proper terms as already found, there 
results the very simple formula, since 72 X 6 = 6°57, 


A = total] sectional area = 6°57 (1°32 — 8) Mh 
TL 





and at centre of span— 


Pp 
, =e "Ba *32 — —s 
A, 82 (1°3 5) T., 
where P is the “equivalent uniformly distributed load ” 
on the span L supported freely at two ends. 

The similar formula for the areas of the two flange 
sections alone is— 
1—3s P 
1— pT, 

The first of these shows very simply and clearly how 
the necessary area A increases with decrease of 8, that is, 
with choice of greater ratio of flange thickness to total 
depth and corresponding greater flange width. 

Fig. 5 gives two very useful curves. When 3 has been 
chosen, the height of the lower curve multiplied by BH 
gives the total section gt once, which is what is needed 
in estimating weights and costs. The height of the 
upper curve gives the ratio of the weight in the flanges to 
the total weight. These curves are, of course, applicable 
only to beams of the economical proportions here recom- 


Two-flange area = 82 (1°32 — 3) 





mended. The same numerical ratios are found in 
columns 5 and 6 of Table I. The values of — are 


plotted as a curve in Fig. 6. 


_ This completes the investigation of economje propor- 
ha in these beams. The process of designing is as 
ows i— 





(1) Choose B according to the desired platform width 
for supporting the load. 


(2) Calculate 8 from 3 = ‘TTB’ or better from 
diagram Fig. 3. 
(3) Find g from & by diagram Fig. 1. 
: >L 
(4) Calculate H, fron H,? = won . ; 





2 B 
(see column 7 of Table I.). 
— _§. t=ge ws 
(5) Caleulate H, from H, = es a ce 


(see column 10 of Table I.). 
(6) Atl= t , make H = H, — 


draw in the fiat curve of H from the central, the | 

two end, and the two quarter-span, depths. 

It is interesting to compare the section-area needed | 

with these economical proportions with that needed with | 

a full rectangular section of the same metal of the same | 
width B, and with the same span and loading. In the 


6M . therefore A? = BY H? = SMB. 


6MB (1 — p38) 

T, ° 1- #8" 
parison with the full rectangular section, therefore, the 
economically proportioned I section saves material in the 
proportion— 





tHe — H.), and 


one case H? = 





In the other case A? = In com- 


1 — ps 

J/1 — B3* 
This proportion is tabulated in the 14th column of | 
Table I. It ranges from *406 at 5 = *9 to ‘624 atS= °5. 








THE CHANNEL TUNNEL PROJECT. 


ANNUALLY, about this season, rumours and reports have 
for a very long time past appeared and reappeared 
respecting the best means of effecting the transit of the 
Channel, other than those which at present exist. A 
writer in the Genie Civil, in a recent article, deals with 
the subject in a practical manner, and relates what 
has been accomplished, from an engineering and scientific 
point of view, upon the other side of La Manche, towards 
the solution of the great international problem. 

It seems that rather more than a hundred years 
ago a mining engineer of the name of Mathieu laid 
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before Napoleon a scheme for the construction of a tunnel 
between England and France, of a width and height 
sufficient to allow of the passage of vehicular traffic. 
This initial project, which came to nothing, was revived 
and carefully investigated by an engineer, Thomé de 
Gamond, who devoted his whole time to a searching 
inquiry into the circumstances and conditions, necessary 
to be observed in the proposed construction of a railway 
between England and the Continent. Plans prepared by 
M. de Gamond, through the intermediary of a Franco- 
English Commission, figured at the Universa] Exhibition 
of 1867, and subsequently diplomatic relations were 
entered into between the English and French Govern- 
ments, with respect to any future authorisation of so novel 
an undertaking. This exchange of amicable opinions 
lasted until 1876, and terminated in the drawing up of a 
protocol by an International Commission. 

In the meantime, a French company, with a capital of 
a couple of millions of francs, was formed in 1875 for the 
purpose of ascertaining the best methods by which a 
tunnel could be built under the Channel, commencing at 
a point between Calais and Boulogne, and having Dover 
for its further objective. In all undertakings of the 
character before us, the preliminary and first essential 
step in France is to obtain an official declaration that 
they are “ of public utility.” This indispensable authorisa- 
tion was duly issued, and a concession was granted to the 
company for the execution of the enterprise. The con- 
cession was for a term of ninety-nine years, and was to 








take effect from the time the railway was in working 
order. No subvention or guarantee of any nature was 
included in the agreement between the two parties. 
Upon its part, the company undertook to execute all the 
initial works, experiments, and trials required for the pur- 
pose of determining the best conditions, in accordance 
with which the tunnel should be constructed. It was 
impossible for the French company to enter into any 
useful negotiations with the English tunnel schemes, since 
they all ended in failure, and, in addition, the opposition 
manifested in the country to all such measures, dating 
from 1882, and persisted in to the present time, has ren- 
dered all attempts to obtain legislative powers com- 
pletely abortive. It is now proposed to make another 
endeavour to overcome past obstacles by constructing the 
English end of the tunnel in such a manner as to satisfy 
the most exacting strategic requirements, and it is pointed 
out that it would be a simple matter to arrange a system 
of locks and sluices capable of flooding the tunnel in a 
few minutes, as an alternative means of protection. 
The project—plan and longitudinal section, Figs. 1 and 
2—contains a viaduct at the English end of the tunnel, 
which could be readily destroyed by our own artillery, 
either from land or sea. Recent circumstances have 
effected some slight modification in our national view of 
this important subject. The visit of members of the 
London County Council to Paris in last February, the 
new facilities resulting from the immense development of 
engineering art, and the practical experience acquired in 
the piercing of international tunnels of hitherto unpre- 
cedented magnitude, have inspired the still existing French 
company with the hope, that it may ultimately receive 
the reward of its persevering efforts. 

The present, therefore, affords an appropriate oppor- 


| tunity for investigating more closely and more thoroughly 


the conditions and the most advantageous methods of 
executing the work, of which M. L. Breton, the director 
of the company, has made a fresh and profound study. 
It should be borne in mind that during the interval 
between 1875 and 1883 the company gave proofs of its 


| activity and energy by carrying out numerous prelimi- 


nary and temporary measures. These measures, in 
addition to the thouscnds of soundings and borings 
effected in and about the Channel, between Folkestone 
and Calais, include the sinking of two shafts at Sangatte, 
in French territory. One of these had a diameter of 
18ft. and a depth of 288ft., and was finished in February 
1882. From this shaft were run two galleries in the 
chalk, at the respective depths of 138ft. and 181ft. The 
latter of these was not completed until March, 1883. 
Its total length was 6033ft., of which 5521ft. were 
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CHANNEL TUNNEL 


bored by Colonel Beaumont’s perforator in eight and 
a-half months. This boring machine worked an auger 
7ft. in diameter upon a horizontal axis, which, by its 
continuous rotation, cut a cylindrical opening in the 
chalk forming the substratum of the Channel, at the rate 
of 0°28in. for each revolution. Compressed air was used 
for the motive power, and the excavated material was 
first discharged into buckets mounted upon the car of the 
machine, and afterwards tipped into wagons brought up 
in the rear. In this manner a regular advance of 1312ft. 
was accomplished every month. The gallery was subse- 
quently bored out to its full diameter of 14ft. Upon the 
English coast, the Submarine Continental Railway Com- 
pany, employing a similar boring machine, successfully 
pushed forward a gallery for a total length of 5905ft., 
which ran for a distance of 4593ft. underneath the sea. 
We may now describe the general lines upon which is 
based the project proposed by the French company, and 
the principal features of the scheme. The geological 
nature of the substrata and of the superposition of the 
different layers has been carefully and minutely examined 
since 1876 by MM. Potier and de Lapparent, and the 
accuracy of their researches may be taken for granted, and 
are, besides, well known to all those who are interested 
in the matter. It appears from the longitudinal section 
—Fig. 2—which is drawg toa distorted scale, in which 
the ratio of the heights and depths is to that of the 
lengths as 50 to 1, that the upper cretacean beds rest 
upon a Jurassic substratum. The run of the beds is 
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fairly regular, and from the experience acquired by the sink- | the route from Boulogne to Calais, runs to Wissant, where 


ing of trial pits and shafts, the site selected for the tunnel 
is of a clayey impermeable character. It is from this | 
source that the cement manufacturers of Boubonnais | 
draw their supplies. 
a whole, there is evidence that they have undergone a | 
slight upheaving action, unattended by any fracture, so 
that they present a double dip in relation to a north- 
west, south-east direction. In order that the tunnel 
should=lie altogether in its chosen bed, the longitudinal | 
section assumes the form of a very flat M, and descends | 
to a depth of 328ft. below water level. The stratum 
through which the tunnel is laid has a thickness of 198ft., 
and is endowed for 142ft. with a compactness and 
impermeability more than sufficient to enable a tunnel | 
of a circular section, and of a diameter of 20ft., to resist 
the pressure from above, while at the same time 
it does not approach too nearly to the water-bearing beds | 
of the gault. It is not expected that the perforating 
operations would be attended by any sudden influx of water, 
similar to those which caused so much trouble in the 
piercing of some of the great Alpine tunnels. The section 
of the tunnel—Fig. 2—presents a series of gradients and 
counter gradients following as near as possible the undula- 
tions of the stratum, ascertained from the experimental | 
borings. Galleries are provided for drainage purposes, 
with a uniform slope towards the ends of the tunnel. The 
construction of these will be further referred to. In cross 
section the tunnel is double, and includes a pair of circular 
subways. This form is considered to be much stronger 
than one opening containing both roads, and it is prefer- 
able for several other reasons. These twin tubes, 50ft. 
apart and 20ft. in diameter, are not calculated to have 
any mutual action upon each other with regard to 
their powers of resistance, and will be provided 
with numerous cross passages. 
gallery, which is altogether separate from the tunnel, 
and from the gradients of communication between the 
surface railways and the tunnel bed, would serve at the 
same time for the removal of the material excavated, and 
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Fig. 2—PROPOSED 


would accelerate the progress of the work. Its diameter 
is 10ft., and is in broken lines marked with the letters 
D G—Figs. 1 and 2. At certain points of the gallery 
branches will be carrizd up to the tunnel, which will be | 
attacked in sections, to be ultimately made continuous. | 
A shelving ridge—Fig. 2—characterises the longitudinal | 
section at the centre of the Strait, from which two easy 
inclines lead to ground level at each end. Since the | 
gallery discharges greater quantities of water as it) 
approaches the shore and the infiltrations accumulate, | 
it is given a gradually increasing slope, so as to ensure a | 
free delivery, without necessitating a change in the cross | 
section. The ends of the gallery connect with shafts 
—lettered S in plan—sunk near the coast section to a 
depth of 412ft. By running this gallery, facilities will be | 
provided for trial borings in the substratum, and for the | 
exact location of the tunnel. Any berds that may arise | 
during the ranging of the gallery will not affect the dis- | 
charge of the water, nor the circulation of the wagon | 
trains, but will tend to prevent bends in the tunnel itself, | 
which might cause a good deal of trouble, and much | 
extra work in addition. Having once determined the | 
precise site of the main tunnels, a number of branches, 
with varying slopes, will connect it with the discharge | 
gallery, and future operations will be conducted as previ- | 
ously explained. 
Without entering too minutely into a calculation of | 
the probable rate of advancement, it is estimated that | 
after five years the discharge gallery would reach a | 
distance from the French shore of 16 miles, where it 
joins the main tunnels, and in another year would be | 
carried as far as mid-Channel. The number of cross 
cuttings would be multiplied according to requirements, 
so that the union of the separately excavated sections of 
the tunnels might be accomplished as early as possible. 
So soon as the shore shafts are got down, seven years is 
the term anticipated for the execution of the work. The 
daily transport of the material and workmen by the 
electric line laid in the discharge gallery is one of the 
heaviest items. All the workshops and men, with four 
shifts, would be kept going day and night, and the quantity 
of excavation is computed at 4000 tons per day. 
Originally, the course proposed for the junction of the 
tunnel with the system of the Chemin de Fer du Nord 
commenced at Calais, followed the coast as far as 
Wissant, and then returning, entered the tunnel by a 
curve of large radius. A better line has been selected, | 
which, bifurcating near the Station Marquise—Fig. 1—on 





the Custom House depét is to be established. Here the 
electric locomotive will be attached to the rear of the 
train, and proceed in an opposite direction to the tunnel 


Regarding the cretaceous strata as | mouth. The linking-up line will be 42 miles in length, 


with easy gradients not exceeding 1 in 166. Connections 
can also be readily made with the German and Belgian 
systems of railways. 

All other projects for crossing the Channel, including 
those of bridge and ferry, have failed to obtain any definite 
position or recognition. Mention may perhaps be made 
of one of these, promoted in 1889 by the Channel Bridge 
Company. It was that of a steel viaduct with spans of 
1650ft., and was approved and supported by the great 
engineering establishments of Creusot and of M. Hersent. 
Recently a bridge to carry both road and rail traffic has 
been proposed by M. Arnodin, well known for his 
numerous transporter bridges. 

An examination of the statistics of shipping companies 
indicates that the numbers of travellers between the Con- 
tinent and our own country is relatively limited, and 
that the commercial intercourse between France and her 
neighbours, Germany and Belgium, is increasing far more 


| rapidly than that between France and England. There 


is little doubt that the difficulty of communication 
between the opposite coasts counts as one reason for this 
partial estrangement. By doing away with the present 
dreaded mode of crossing, and shortening the distance 
between London and Paris, so that the journey could be 
made in about five hours, the double journey could easily 
be accomplished in the same day, a circumstance likely 
to be strongly appreciated by business people of all 
classes. Calculating from the returns of Anglo-Franco- 
Belgian traffic, and upon the assumption that the tunnel 
could be constructed within a few years, the number 


The discharge water | of annual travellers would not be less than one million. 


To avoid confusing the plan—Fig. 1—the depths of 
the mauy soundings taken in the Channel are not shown. 
In Fig. 2 the vertical ordinates in full lines have a 
common interval of 0°31 miles, and those in broken 
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lines are inserted to mark the change of gradient. 
The former correspond with the divisions laid down in 
Fig. 1 along the line of the projected tunnel, and the 
total distance from Wissant to Folkestone junction is 
34°4 miles. 








MACHINE TOOL DESIGN. 


By Professor J. T. Nicotson, D.Sc., M. Inst. C.E., and 
Mr. DEMPSTER SMITH. 


No. XXIII.* 


Spindles.—It is usual to calculate the diameter of the 
front end of the spindle from the twisting moment it is 
required to transmit; notwithstanding the fact that, in 
the case of lathes above about 18in. centres, the twisting 
moment never is transmitted through the front bearing, 
but passes round by a pinion into the face-plate wheel. 

Following, however, this practice, and taking as the 
basis of a simple formula, which gives results in agree- 
ment with the more recent designs, the twisting moment 
to be that due to the cutting force corresponding to the 
standard area of cut—proposed by us—acting upon work 
of a diameter equal to that of the face-plate ; we have— 


h 


. 
com Art. IV.—T = — X 115 x 2240 xh= , 
pare 6400 x 115 x 2240 x h= 40 hi 


inch-pounds as this .wisting moment, expressed as a 
function of the size of the lathe. 
If d be the diameter of the front journal, and f, the 
safe allowable shear stress, we have :— 
T = @ f, /51, or d® = 5°1 T/f,, or d® = 5°1 X 40 h/f,, 
If f, = 9500, then d = a h’, 
Sees 
1 
ea i 3 = 
wo 
or d = h/8°6 . Tes (1) 
This line is drawn on diagrams Nos. 89 and 90, and is 


| seen to agree very well with results plotted from practice 


from lathes designed to use carbon steel; but to be 
smaller than the sizes of current designs for high-speed 
steel, and “compromise” lathes. The value for these 
cases is more nearly represented by d = h/3. 

The only reasons which the authors can assign for the 





* No. XXII. appeared August 24th 


use of such heavy spindles—which, as already remarked 
are not required to transmit the full twisting moments 
corresponding to the standard cuts, since the torque 
passes directly from the face-plate into the work through 
the dogs—are as follows :— 

(1) In face of the unknown stresses to which the use of 
the high-speed steels gave rise, and which, until the 
Manchester Comu.ittee’s experiments were made jp 
1902 -03, were thought to be much greater than those 
produced by the same cut when taken—with carbon steg] 
at the ordinary speeds [some engineers contended the 
power increased as the cube of the cutting speed! 
toolmakers, in order to be on the safe side, were led to 
give extravagant sizes to their spindles. A few makers 
went so far as to make their spindles half the height of 
lathe centres in diameter; and, a value of one-third the 
height of centres having been adopted by some, was more 
or less generally followed by all, as may be inferred from 
an inspection of our diagram. 

There was, of course, no disposition on the part of the 
purchaser to object to an unduly heavy spindle. 

(2) The fatigue of material due to repeated stress and 
to vibration may be suggested as possible reasons for the 
employment by makers of the sizes of spindle shown 
diagrammatically in Fig. 89,and which the authors desire 
to characterise as excessive. 

Now we have throughout these articles maintained 
that the standard area of cut for a high-speed lathe should 
be no greater than for a carbon steel lathe, the speed of 
cutting only being increased. 

Under these circumstances the statical stress at high 
speeds is rather diminished than otherwise—since the 
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Fig. 89—SPINDLE DIAMETERS 


cutting stress increases slightly at low speeds—although, 
of course, the power is much enhanced. 

It may well be questioned, on the other hand, whether, 
with continuous cuts, the uneven finish which frequently 
accompanies high-speed cutting, is responsible for any 
considerable amount of stress variation in the spindle, 
the variation of force on the tool being so rapid that only 
an average value reaches the chuck, at all events with 
heavy bars of large diameter—and correspondingly large 
torques. Again, with regard to operating on gapped 
work, in which the twisted bar, when released from the 
cutting torque, flies forward, and tends to take the face- 
plate with it, so overhauling the driving pinion, it may 
reasonably be argued that at high speeds the bar will not 
have had time to swing to the other end of its vibration 
in the short interval which elapses whilst the gap is 
crossed, whilst at ordinary speeds such a completion of 
oscillation might have occurred. Thus the torsional 
stress, instead of being reversed in character, as with 
carbon steel, may only be reduced in amount, whilst 
remaining of the same nature or sign. In any case, 
if the torsional stress is transmitted, not thrcugh the 
spindle but by the face-plate, it seems by no means clear 
in what way such large diameters can contribute to the 
diminution of torsional vibrations of the work, or to more 
accurate and efficient cutting. The right place to add 
weight is in the pinion shaft rather than in the main 
spindle. 

(8) The question naturally arises as to the extent to 
which bending actions influence the size of the front end 
of the spindle. It might be supposed that with a large and 
heavy piece of work overhung from the face-plate the 
bending moment produced, together with the twisting 
moment due to cutting, would give rise to so much greater 
a stress by their combined influence as to necessitate the 
larger diameters of spindle which appear in practice. To 
test this, let us suppose a cylindrical job of a diameter 
equal to that of the face-plate, and a length equal to tbe 
height of the lathe centres—which gives about as great a 
weight as the face-plate dogs ought to be expected to 
carry—to be overhung and to be operated upon by a tool 
taking a standard cut at face-plate radius. 

Let M be the bending moment, 

» T be the twisting moment, 
and T, / M? + T° be the twisting moment which 
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would produce the same shear stress in the spindle as 
the two actual moments give rise to. 
Then if f, is that shear stress, we must have— 


Ch 0, = yi Ph $e 


Now (see figure) M = W1= 0°26 7 (2h)*h x 1°25h = 





1°02h4, or, say, M = /4 pounds-inches. 
Also, as already calculated above, T = 40 h* pounds-inches. 
Take T = mM orn = T/M, 
Then, in this case, n = 40 h*/h4 = 40/h, 


and T, = VS +T?=T V+ ad 
or T = Ty (1 + 9/1600). . . ... (B) 


in. in. 


in. in. in. 
ek hee A con ce wick eet SE ae ace, xa) awe 
a oe Ce ” eaten | ee 
]6U0 
jy, = 1°03: 118 414... 1-80... 2-24 
and V/ (s500 1 )= 1°:082 ... 1-118 ... 1 cs 80h. 2 


Thus the increase of stress due to the combined bendin; 
and twisting, consequent upon the loading above assumed, 
is of no importance for the smaller sizes, up to about 
Jsin. centres. 

Now, it is with these smaller sizes only that the spindle 
is called upon to carry the full twisting moment through 
-the front journal ; as, for lathes above about 15in. or 1sin. 
centres, the work is almost invariably transmitted into 
the face-plate wheel directly from a pinion on a side 
shaft. There is, therefore, uo need for increasing the 
spindle diameter above the value d = h/3°6, on account 
of increase of stress due to combined bending and 
torsion, at all events for lathes up to 18in. centres. 

It aust be pointed out, however, that this formula applies, 
of course, to the smallest part of the spindle between 
the spur wheel and the face-plate. In many small 
lathes, in which the front bearing has no cap, the spindle 
becomes smaller behind that bearing to permit the key 
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Fig. 90—SPINDLE DIAMETERS 


of the spur wheel to pass through it. In that case, if 5 
be this smaller diameter, we ought to take: 3= h/3°6 
instead of d= h/3:6. Let &=c d, where c is a constant 
inultiplier. Then since 8 = 5:1 x 40 h*/9500 or 3 = 
h/46°6 = c® d*, we get d* = h’/46°6 c*. 


Thus, if ¢ = 0°75 or o* = 0°498, thend=_* h 


3°6¢ 27. 
If, for example, in an Sin. lathe we take d= h/2°7 = 
8/2°7 = 2°96in., or, say, 3in. as the diameter of the front 
journal; then as the spindle is necked down to 2}in.— 
1.e., to 0°75 of the journal diameter—at the back of the 
bearing, our rule of h/3°6 = 8/3°6 = 2°25 still holds 
good for this smallest part, which means that the shear 
stress in the spindle is everywhere less than 9500 |b. 

For lathes in which the torque passes through the front 
journal and the spindle is reduced in size as above described 
we may take as a good safe rule for the diameter of front 
journal, 

h 
2°5 ° 
This applies to both high speed and carbon steel lathes. 

For the larger sizes, on the other hand, we see—Table V. 
—that the stress is increased by from 10 to 100 per 
cent. by the bending moment due to the above assumed 
magnitude of loading. The fact is, however, that such 
a system of loading never occurs ; for, although a heavy 
overhung job may, produce bending stresses, the torsional 
moment is never allowed in such large sizes to be trans- 
mitted through the spindle, but passes into the face plate 
from a side shaft and pinion. Thus, combined bending 
and twisting stresses do not arise, and the stress due to 
bending alone is relatively insignificant. 

We are therefore led, in conclusion, to say that there 
Seems no reasonable ground for the construction by 
makers of these very large spindles for the larger sizes 


d= (4) 











of high-speed and “compromise” lathes; and that, 
instead of the rule d = h/3 which appears to be usual for 
the diameter of the front journal, we have shown 
and sufficient cause for the adoption of the smaller value 
_ 5 
‘=5 6) 
This allows a maximum working stress of about 10,000 lb. 
per square inch in the excellent material of which these 
spindies are made, and it is applicable to both carbon 
steel, “ compromise,” and high-speed lathes. 

Diameter of back bearing.—The load to which the 
back bearing is subjected when the standard cut is being 
taken will, of course, depend on the position of the tool 
relatively to the face plate, and upon whether the job is 
carried between the centres—so that part of the thrust 
of the cut is taken on the movable headstock—or is over- 
hung. If the tool is assumed to be operating on an over- 
hung job at a distance as far in front of the front bearing 
as the back bearing is behind it, the load on the latter 
will be equal to the thrust of the cut, or, say, P = 40h”. 
If we assume, further, that the journal in the back bearing 
is equivalent to an overhung circular beam of span 


l=(0'44+ Hh= : subject to a distributed load of 


a 


P = 40h’; then its diameter d will be found from ef 
= = x bs Taking EJ 10,000, we have — 
‘ 9 F 
d,3 — 40 x 10 2 h' d;* a h® ; 
4 x 10,000 100 
ord, = h/4°65 ..... (6) 


The law followed by the diameters plotted in our Figs. 
89 and 90, and obtained from experience, is :— 
d, = h/4 for high-speed steel lathes . . (7) 
and d, = 1+ h/6 for carbon steel lathes . . (8) 
The back journal must be made stiff enough to prevent 
unequally distributed pressure on the oil film in the bearing. 
If measurable deflection were to take place the spindle 
would tend to bear upon the brasses at the bottom inside 
and top outside edges; the lubricant would be squeezed 
out and excessive friction and wear would ensue. The 
deflection of a cantilever of uniform circular section of 
diameter d—unknown—and of length / = (0°4 + 0°1) h 
—see below—under a distributed load of 40 h? Ib. is :— 
Wi 40 h® x h’ ? hs 
8EI~ SE x dod xe © * 9000= 240,000 dé 
The allowable deflection may be taken to be propor- 
tional to the square of the diameter of the journal, 


y= 


1.0.5 Y n d? = aa say. (Compare Osborne Reynolds. 
Sci. Papers II., page 263.) 
Then, ad = hs = = 
240,000/15 16,000 
d = h = A ee ee, a 


y 4v,vud 0 

The length of the front bearing.—We have given much 
thought to the consideration of the physical or practical 
conditions which govern the lengths of the bearings in a 
lathe spindle, and which fix their lower limits. The 
question is one, however, of quite special complexity, and 
seems to demand much further experimental investiga- 
tion before being reducible to a strictly numerical basis. 

In the case of journals such as those of line shafts, 
pedestals, railway axle-boxes, and the bearings of dynamo 
electric machines, which run under constant conditions 
as to load and speed for long periods of time, and in 
which the direction of the loading forces are never 
changed, a steady state is reached, after a few hours, 
in which the temperature of the bearing attains a maxi- 
mum, and the values of the allowable bearing pressure, 
the final temperature, and the frictional resistance are 
known from practical experience or experimental re- 
search, and can be predicted for a new design. It is 
true that the phenomena involved are extremely 
complex, and we are only now beginning to understand 
what occurs, consequent upon the researches of Beauchamp 
Tower and Osborne Reynolds, Stribeck and Lasche, 
Petroff and Sommerfeld, and many others. We have, 
nevertheless, fixed rules of design for these simpler cases, 
and can assign a proper value to the length of a bearing 
of given diameter when the mode of lubrication has been 
settled and the conditions of its steady speed and uniform 
load are known. 

The main bearings of a fast headstock are, however, 
not simply plummer blocks of this kind. In the first 
place, the load and speed are variable in the highest 
degree throughout the life of the machine, and the condi- 
tions do not—except with the largest lathes—remain 
constant, even for so long as to enable the above described 
steady state to be attained. Thus, ifthese bearings were 
designed as ordinary pedestals for the highest speeds and 
maximum loads to which they are to be subjected, as if 
for the steady state, they might be expected to be much 
too Jarge, wasting both power and material. Contrariwise 
the journals of a lathe spindle have to run for a large 
proportion of their lifetime at excessively slow speeds 
under moderate or even great loads; and under these 
circumstances the lubricant will usually be squeezed out, 
so allowing the journal and brass to rub metal against 
metal with considerable friction and great wear. Again, 
there is the condition of the maintenance of accurate 
axial alignment, which is in this case of paramount 
importance ; and we have to decide whether it is better 
to attempt to maintain by forced lubrication under all 
circumstances a complete oil film all round the journal 
in order to prevent wear altogether; or, on the other 
hand, to permitthe metallic contact and wear totake place 
consequent upon a less perfectly controlled supply of 
lubricant, whilst providing mechanical means for readjust- 
ing the alignment with ease and certainty. 

In order to discuss the question thoroughly in all its 
aspects, it will be necessary to go into a somewhat 





lengthy description of the phenomena accompanying the 
rotation of a journal in a bearing, from which it is either 


ood | partially or completely separated by a supply of lubricant. 
A 


Dry friction—Commencing with the case of the 
spindle lying in its bearings at rest, and then gradually 
attaining any given speed, we find that the brass, 
being somewhat larger in bore than the diameter of 
the journal, is touched by the latter only along a narrow 
line at its lowest point. When rotation commences, 
the journal rolls up towards the front of the lathe until 
the load on the bearing—supposed vertical—makes an 
angle equal to the maximum angle of repose with 
the journal radius drawn to the point of contact. The 
point of contact K—see Fig. 92—is then, in a plane 
distant r sin » from that containing the centre of 
the lathe, and the journal slides on this point, or, rather, 
line, with the three forces f, m, and W in equilibrium. 





Fig. 91 


The law followed is that of so-called “dry friction,” and 
the coefficient of friction » = tan ¢ = f is identical with 


that found by Morin in 1833 for slightly greasy metallic 
surfaces, viz., from 0°12 to 0°18—or say, 0°15 on the 
average. The ratio f/W is, of course, equal to sin ¢, and 
being nearly the same as tan 9 for such a small angle— 
84 deg.—we write for the frictional work done per revo- 
lution— 

Friction work = 2 7 r f/12 = x dw W/12 ft.-lb./rev. 

Itd= ", « = 0-15 and W = 38 h*lb.—being half 

27 


the weight of a job equivalent to the lathe’s volumetric 
capacity—we have— an 
Friction work = = & 3h? = 0°0393 A‘ ft.-Ib./rev. 
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The cutting work being F — a a | 


= 35 © h? = 18°3 hi’. 
6 


Thus, the ratio of the work spent on friction to the work 
spent upon cutting is 
0°04h4 _ 
18°3 h’ 
a quantity increasing proportionally with the size of the 
lathe. For a 10in. lathe, e.g., the work wasted is 2°2 
per cent., fora 50in. lathe it is 11 per cent. of that use- 
fully employed. 

If, however, the thrust on the bearing is due rather to 
the cutting force than to the weight carried in the centre 
—as is usually the case in small lathes—the point of 
contact will be at the back of the bush in the upper 
quadrant at k—see Fig. 93—obtained by drawing the 
resultant (P) of the cutting force (F) and the weight (W) 
a tangent to the friction circle of radius = rs in ¢. 

If, now, the journal keeps sliding past the point k, and 
the friction coefficient remains 0-15—no oil film entering 
to separate the surfaces—it is clear that the efficiency is 
the same for all sizes of lathe. For friction work 


= arene ft. lb./rev. = ae hx 15 P ft dé= & 


*0022 h, 





36 3 
whilst cutting work is, as before, 18°3 h* ft. lb./rev. 
Taking, for simplicity, P = F = ‘a Paw h?, the 
*1666 — -004 
1666 
= 0-975, or 2} per cent. of the work is lost by friction of 
* See c.g. Moseley's “‘ Principles of Engineering,” 1843, pages 149-155. 


°15 35 hs 
friction work is = and 
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the front journal when the speed is so slow that no oil 
separates it from its bearing. 

B. Resistance due to lubricant.—Returning to our 
former case, where the weight of the job forms the 
predominant part of the load on the journal, and the 
point of contact is at first at K—Fig. 92—near the 
bottom, there comes a time as the spindle speed goes on 
increasing when the oil is carried round with the journal, 
and forms a film separating it completely from the bush. 
The point of nearest approach between journal and 
brass is by this means shifted round to B, at the back of 
the bush, and in’ the same horizontal plane as the centre 
—see Fig. 94. 

The distribution of pressure all round the journal—the 
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Fig. 93 


interspace being all filled with lubricant—is shown 
diagrammatically in Fig. 94. 

When the speed of rotation is slow the pressure is 
very great at p,, just before B, the point of nearest 
approach, is reached, and falls to nothing at ps just after 
it is passed. It then soon rises and maintains a nearly 
constant value right round from C through A to D, after 
which it quickly increases to its maximum. 

Sommerfeld has given an easy proof that, for the 
journal to remain in equilibrium under the forces due to 
the frictional and fluid pressure of the oil film, the load 
must act perpendicularly to the line joining the centres 
of the bush and the excentrically situated journal, and on 
that side of the centres away from the point of nearest 
—= This is indicated by the load line marked W 
—-Fig. 94 


For greater values of the speed of rotation the maximum 
value of the oil pressure diminishes, and its position (q,) 
recedes from the neighbourhood of B; whilst, at the same 


time, the position of the place where the oil pressure is 
nothing (g2) advances by an equal amount on the other 
side of C. The point of nearest approach of journal and 
brass still remains at B, however; but the journal 
becomes less excentric. If the speed could be made 
infinitely great the journal would run centrally in the 
brass, and the position of maximum and minimum fluid 
pressure would be vertically below and above the centre, 
viz., at 8; and 8s.—Fig. 94. 

If the original difference of radii of bearing and journal 
were known, as also the viscosity of the lubricant, 
Sommerfeld has shown* how the actual value of the 
maximum fluid pressure and its circumferential position, 
as also the amount of the excentricity of the journal in 
the bearing, could be calculated. The above difference 
would be very difficult to find, however, and, even if it 
were known, the unknown rise of temperature due to the 
friction of running would soon vitiate the figures, owing 
not only to the differing amounts of expansion of the 
journal and the bush, but also to the varying values of 
the viscosity of the oil within the film itself. (Comp. 
Osborne Reynolds, Sci. Papers, vol. ii., p. 282, et seq.) 

We are unable, therefore, to give quantitative results ; 
but from qualitative reasoning, we see that the pressure 
under which the oil must be supplied in order to keep up 
a complete film is greater for low speeds of rotation than 
for high, and that the positions of maximum and minimum 
oil pressure vary with the speed, and, of course, the direc- 
tion of the load on the journal. 








WatER purification at New Orleans will be conducted 
on the mechanical system employing a coagulant, a fact that has 
recently caused cousiderable local apprehension as to the effect of 
alum onthe consumers. As a matter of fact, sulphate of alumina 
will not be used as a coagulant, as originally proposed, but a lime 
and iron process of coagulation will be followed. 





* Sommerfeld ‘Zur Hydrodynamischen Theorie der Schmiermittel- 
reibung.” Zcitsch-fiir Math. u. Phys., Band 50. March, 1904, p. 97. 





SETTING OUT OF TUBE RAILWAYS. 
By G. M. HaupEn, A.M. Inst. C.E. 
No. III.* 

THE method of setting out tunnels with wire stretched 
in the bottom of the shaft and produced into the heading, 
instead of the usual mode of suspending large bobs 
from iron reels, with very fine pianoforte wire in 


msi2G 9 _ 4 2 sheet 


Fig. 6 (Reprinted) 


buckets of water, is very misleading, and also takes 
considerably longer to do. It is necessary, however, 
to explain this method also, seeing that many engineers 
think, because a long base line can be produced, it is 
more accurate. As a matter of fact, the base line, or 
wire laid down by sighting from the top of a shaft, say, 
80ft. deep, and setting it at the bottom in this way, is 
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liable to many small errors, and is therefore not very 
accurate. The following method was used in one 
instance. The instrument was set up in the street at B 
—see Fig. 20—and the angle A B D was measured, marks 
being put in at e and c. As this line was short it 
required to be marked out very carefully. The instru- 
ment was again set up at c, on the side of the shaft, and 


| adjusted it was directed down the shaft, and the wire ut 
in line. A cloth screen underneath the wire, with on 
electric lamp close to it, was used to show up the Wire 
| clearly. 

One of the iron reels was fastened on the side of the 
shaft, the other being nailed down in the heading, and care 
was taken that everything was perfectly rigid. The wire 
was then stretched from reel to reel, and adjusted by the 
instrument on the top at c. The reels had plenty of 
play in the thread for adjusting purposes. The instry. 
ment used in this case for sighting in the wire had no 
horizontal limb, so that 90 deg. in depression could be 
read. The instrument was ona traverse, the traverse 
having two screws at right angles to each other } 
means of which a very fine adjustment could be obtained, 

The use of an instrument as thus described, first 
sighting on to a wire gyin., and at 90deg. in depression 
is certainly a severe test, and one not likely to produce 
very accurate results. If this method was simply used 
for starting a shield out of the chamber, it would serve 
the purpose ; but it should not be adopted for carrying 
lines for three-quarters of a mile, even supposing the base 
line is increased by 10ft. or 15ft. 

It would be well before describing the 17-chain 
curve—shown in Fig. 2l1—and the mode of setting the 
curve out, to explain a few of the difliculties that have to 
be contended with while the shield is travelling round the 
curve. As soon as the nose of the shield has reached the 
tangent point, it is necessary to begin allowing for lead on 
the shield, so that the first ring on the curve will be in the 

right direction. In many cases the 
soil has to be removed clear of the 
cutting edge on the inner side of 
the curve, so as to give the cutting 
edge of the shield a fair chance of 
getting round. When measuring 
in tunnels, great care should be 
taken to see that the steel tape is 
perfectly level. To ensure this, a 
cord is fixed at the centre axis of 
the tunnel—Fig. 22—and a light 
plumb bob suspended, and the 
distance measured to plumb-line; if the tunnel is level, 
or nearly so, the measurement then is taken direct from 
cord to cord. If, when measuring chords of a curve the 
stages are far apart, the assistant should be given points, 
by being sighted in by the theodolite, and thus secure 
perfectly straight lines—the points being put on the cord, 
as described previously. 

Before a stage could be put up at the tangent point B, 
Fig. 21, a few permanent rings had to be erected on the 
curve. The tangent line A B, was produced, and the 
offset calculated for guiding the shield, until a few of the 
permanent rings had been fixed; the stage was then 
tixed at the tangent. From this point B, the rest of the 
curve as far as stage No. 2 could then be set out. The 
instrument stage was illustrated in Fig. 2. When No. 2 
stage had been fixed, which was done by offset from the 
tangent line A B, the instrument was set up on No. 1 stage 
with points sighted on the tangent line A B. File marks 
were put on either side of the tunnel, from which to calculate 
when measuring round curve. From B te C was measured 
and angle A BC calculated. The angle A BC, was measured 
and, while the instrument was directed towards C, marks 
were put on either side of stage; a line was drawn across 


the stage thus: plumb over point on 
stage, and then 8 /-— C measured back to in- 
strument B. As the distance agreed 
with previous measurement, the angle A B C was 
repeated on to point C, until perfect accuracy was 
obtained. A point having been fixed on curve at C, the 
instrument was set up at C and B sighted, the angle 
B C a was then measured, the instrument being tan- 
gential to curve at point C. 

Square off at point C, file marks were puton either side 
of tunnel, thus fixing another point in the tunnel and 
tangential to curve. This process was repeated until the 
end of the curve was reached. 

With reference to repeating the angle A B C on to the 
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B ¢ sighted, the instrument being then turned over on to 
D. The operation of reversing the telescope in its 
Y’s was repeated, to make sure that the instrument was 
correct for collimation. When the instrument hadbeen 





* No. IL. appeared November 2nd, 1900. 


point C at stage No. 2, the instrument wasset up at B and 
the angle A B C measured; after measuring angle 
for the first time on to a temporary mark which was 
put on the iron, a bob was suspended from the mark, with 
screen and electric lamp behind, or plenty of candles, so 
‘as to show up the line clearly. Again the angle A BC 
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SETTING OUT TUBE RAILWAYS 


( For description see page 498 ) 
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+2 


2. ae 
Ne) 


\ WU ie ei LO . + ee i, NO d eit 
—p* angi N48 06 JUG TTTTNUTT TTT L , >”) we os —— / x : : wi 
: 5% J : o* C iS if \ 
a 



















Pian from Essex road to Drayton Park 
Traverse i 





















j 
~ Ni Centre between ra ynnels 8 
as ‘ 
¢ > Up fine 
e 
Pi \ 
4 
\ od ge 
\ 2 ny s 
7 2 
' \ ‘ \ ‘ 0! 
‘ . N of YJ; 
H . \ bs S/ } 
' ' \ ‘ \ ‘ An 
oa | pena SSai 
‘ H / 2 02 “ai ie 
30chnss | | Rad=I7 chns. ~ -02 ‘ i” an, th 
7 & ‘ ty 
ew. ae | Rad=I7 » +102“ : mi 
/ hit 
—. 7 ut 
Ke yr Hin 
sac: ute 
uti 
ne 
‘ poles 
- fi) 
' 
Poole St.ShaFt 
Old St. Shaft ere 
a 
- 4 
Diagram of Traverse I from Poole St. to Old St. 
\ 


Plan from Poole Street to Old Street. CHAMBER 
Traverse Il. . 





| 
WORKING be r 
OLE Sy \ 


: = = \ i _-» 
E46 <i er \ ' i phus-ll Cwains -/ | ~~Paowse 17 Crims HO? m, 
1g swart \e--Raows*/4 Cuams.4/ >4y 02 
| Onn STREET ; s/t Coes 


OL 






. Swain Sc 
The Engineer 



















470 


THE ENGINEER 


Nov. 9, 1906 








was measured until 360 deg. had been measured ; if the last 
reading, plus 360 deg., divided by the number of readings 
had come to, say, 20 seconds more than the first, and the 
length was 250ft., then the line would have had to be 
shifted ,°;in., thus making the angle smaller. The angle 
on to this new point, until 360 deg. had been measured, 
thus completing the refining process. The ,;in. is taken 
because 10 seconds is equal to ,4in. in 100ft. when dealing 
with angles of thirty or forty seconds. 

The following table refers to the 17-chain and 11-02-chain 
curve. It could, however, be substituted on the same 
basis for any cther case, where the radius and diameter of 
the tunnel are given :— 

Radius of curve, 1133°02ft. 

Interaal diameter of tunnel, 16ft. 

Constant inner radius, lft. 

Difference in length of inner and outer radius, -0142ft. 
Packing for 20in. ring, -0250ft. 

Angle of detiection chord, 1-682: 0 deg. 2-551 min. 

When measuring long chords such as described, do not 
use the formula —— to find the angle in minutes ; 
it is only intended for short chords up to a certain radius. 


The true value is sin A = or The diagram Fig. 24 
explains the formula. 

Sufficient having been said at present about the shields 
and how to guide them, attention will now be paid to the 
work that was carried out on the streets. With regard to 
Traverse No. 1, which deals with the section from Poole- 
street to Old-street, on the Great Northern and City Rail- 
way. After due consideration, as to which would make 
the best lines and the best-conditioned triangles, the 


various points ABC DEF GK were fixed on the streets, | 


as will be seen from diagram Fig. 26. The theodolite 
was set up, and angles OA B, ABC measured, and also 
the lengths A B, B C—C being a point on the continua- 
tion of the survey line which was parallel to the tangent 
line of 17-chain + 11ft. curve. From this line a 
traverse had to be made, owing to the tunnels leaving the 
streets and going under various buildings. The instru- 
ment was again set up at the different points, and angles 
measured, BCD, CDE, DEF, EFG, and as each 
angle was read the distances BC, CD, DE, EF were 
also measured very carefully. The steel band was 
sighted in line by the theodolite in each case, so as to 
ensure perfectly straight lines while measuring. 

The direction of the two lines, B C and F E, which 
are parallel to the tangents, being given, and all the 
angles and lengths being measured, the intersection 
angle of the 17-chain curve requires to be found. 

Produce FE till it cuts line of BC; also produce 
BC and ED until they meet at a. The intersection 
angle of 17-chain curve is easily found owing to the 
various angles being measured on the ground, viz. 
BCD, CDE, DEF. 

Deg. Deg. min. sec, 
154 154 2 50 
150 15 06 
19 36 55 


min. sec. 
2 50 
150 15 06 

180° - 160 23 5 = 


( 
D 
E 


360° — 323 54 51 = 36° 5’ 9” 
Intersection angle = 180° - 36 5 9 = 143° 54’ 51” 
Having found the intersection angle of the 17-chain 
curve, the distance between intersections of 17-chain 
curve at I and 40-chain curve at B is required ; the radius 
is taken between tunnels, as seen from Fig. 26. Calculate 
the two respective tangents. 
With CD given and angles DCa, CaD, and a DC, 
sides aC, a D are found. 

*, With side a E and angles la E, aE1, Ela,alis 
found. 
Then ib = aB — (a1+ 17+ OB.) 

With the two lines B1, E 1, shown in diagram, Fig. 25, 
which are parallel to the tangent lines 11ft. jin. and 
10ft. 6}in. respectively, and angle of intersection E1B 
given, the distance is required between point I and inter- 
section 2 of up line. 

In each case where the survey lines were parallel to the 
tunnels, as shown from Poole-street to a point F near Old- 
street, the difference between the survey intersection 
points and intersections of the various curves had to be 
found. 

Having now reached point F on survey line F E, which is 
parallel to tangent of 17 and 11-chain curves, it will be 
seen from Fig. 23 on plan that the curves in the station 
tunnels have to be determined. Measure lines F G and 
GK, and angles EF G,F GK. Online F Ga point was 
fixed from plan at H, a distance of 589ft. from G. Here 
H was fixed 35ft. from survey line, square to FG. On 
line FE tunnels were calculated and made 10ft. 6}in. 
parallel; on line & K distances were fixed from survey 
line to centre of tunnels 11ft. Olin. and 17ft. 6in. re- 
spectively, being made square to line G K. From those 
figures the intersection angles H' and H of 20 and 11- 
chain curves were found. To simplify this calculation 
another point from the- plan where the survey line 
F G crosses tangent line H' H of 11-chaincurve was fixed. 
The 16ft. driving shield which was used at Old-street is 
shown in the engraving—Fig. 27, page 472. 

Traverse survey No. 2, from Essex-road to Drayton 
.'ark, is shown in the illustration—Fig.23. This traverse 
from A to K was very complicated, the length being over 
a mile, and the shields meeting about two-thirds of a 
mile north of A. After due consideration to determine 
which was the best route, and the one that secured 
the best conditioned triangles, viz., those on plan 
ABCDEFGHIKT, points were fixedin the streets at 
various places or stations. The lengths A B and BC, and 
the angles A BC and BC D were measured, and at point C a 
traverse had to be made owing to the tunnels going under 
property. A little further on, the following angles and 
lengths were then measured, viz., the angles C DE and 
DEG—F being put in while the instrument sight was 
fixed onG—and again angles EG H,GHI,IHK,H KT; 
also the distances C D,D E, EF, F G, GH, HI,H K, KT 
being given tangent. All those angles anddistances were 





very carefully measured, levels also were taken at various 
points, according to the nature of the ground, and the 
lengths were reduced to a horizontal measure before 
starting any of the calculations. 

Before the direction of the 27-chain curve could be 
fixed, the anglesI F H and H FG in figure F G H I had 
to be calculated. 

In Fig. 23 F G H I K join F Hand F I, then in triangles 
FGH,FHI,I HK, the distances F G, GH, HI,H K, 
and the included angles F G H, G H I, 1 H K, being all 
measured, the other parts of the triangles are found. To 
complete this series of triangles, before the intersection 
angle of the 50-chain curve is known, distances H I, H K 
being measured, and angles I H K and H K T, produce 
F I till it meets line H K at a point J, also produce K T 
until it intersects line J I at a point O. 

Then in the triangle [ H J, with side H I and angles 
HIJandH JI, and sides IJ and H J, and the angle 
I J H; then angle I J K = 180 deg. — angle IJ H and 
angle J KO — 180deg. — J KT; then the angle of 
intersection I O K = angle I J K + angle O K J. 

Now that the 50-chain curve has been fixed, the inter- 
sections of the 25 and 27-chain curves have to be found. 
In the next figure BC D E F, on line B C fix another point 
at i, ata given distance fromC. Join Di, Ei, ei, (e) being 
a point given on plan. Then in the triangles C Di,2 D E, 
i Ee, the distances C D, Ci, DE, Ee and the included 
angles iCD, iD is found, also angles Ci D and i DC, 
with sides i D, D E and angle iD E, ¢ EF is found; again 
with sides iE Ee, and angle iEe distance te and 
angle Eze are found. 

The angle of intersection of 25-chain curve is found by 
adding angles (C¢D+ DiE + Ete); and angle of 
intersection of 27-chain curve is also found :— 

Angle ie E = 180deg.—- mEF 
meF 180 deg. — (e Fm + F me) 
Fme = 180deg. - Fmi 
» EF mi being intersection angle. 

For example :—To find angles F and H with sides F G, 

HG, and included angle G, 78° 54’ 50”. 


and 





F + H = 180° — G = 180° — 78° 54’ 50” = 101° 5’10” 
and 4 F + H = 50° 32’ 35”. 

FG+HG:FG—HG=tan}(F+ BH): tan}(H - F.) 

L (FG + HG) 1712°906 = 38:°2337472 

L (FM — HG) 997-574 2°9989451 

L tan } (F+ H) 50° 32’ 35” 10°0845606 
13°0835057 
9°8497585 


L tan } (H — F) 35° 16'53" = 
Angle H 85° 49’ 38” 
ae = 15° 15'42" 

It will be seen from Fig. 23 that the down line is tied 
by dimensions at the various places from the up line, so 
that when it is calculated relative to the survey lines the 
down line is easily found; nearly in every case the up 
and down tunnels start driving about the same time. As 
the tunnels advance, passages are made in between them, 
thus affording an opportunity for having another check 
on the lines. 

The Essex-road station tunnel is illustrated in Fig. 28, 
page 472. An interesting view is given of the dismantling 
of the 16ft. shield at Moorgate-street cross-over in Fig. 29, 
page 476. The timbering of the Moorgate-street shield 
chamber is shown in Fig. 30, page 476. These engravings 
and also Fig. 27 are reproduced from photographs taken 
by Mr. Fred Marsh, of Henley-on-Thames. 








THE COURRIERES DISASTER. 
By JAMES ASHWORTH. 


Tue Commissioners (Messrs. H. Cunynghame, C.B., 
and W. N. Atkinson), appointed by the Secretary of State 
for the Home Department to report on the Courriéres 
mine disaster, having now done so, it is possible for every 
mining student to obtain valuable information, and also 
to form his own opinion on what is still a mysterious 
explosion. The report is dated the 13th of September, 
and is the outcome of visits made to the mine between 
the 4th and the 18th of May, and from the 22nd to the 
29th of June, during which eighteen underground inspec- 
tions were made by Mr. Atkinson. 

Probably most students will experience a great dis- 
appointment, after a first look through the report, from 
the absence of a vertical mineral section of the mines 
affected by the explosion, and this very noticeable 
omission renders it almost impossible to follow the very 
devious way by which an explosion originating at any 
point in the colliery must necessarily have travelled to 
affect workings whieh extended over a distance of about 
2800 m. from east to west. The Commissioners do not 
appear to have attempted to describe the route taken by 
the ‘‘coal dust explosion flame” in passing over this 
large area, neither do they describe in any detail the 
indications of force and flame, nor the wet and dry places 
which were found in the accessible places they visited. 
Some of these roads must have been return air roads, and 
as previous explosions of coal dust, in the absence of 
firedamp, have always avoided the return airways, this 
dearth of information gives the report a want of com- 
pleteness. Again, not a single hygrometric observation 
appears to have been made, or, if made, is not reported. 
The importance of these points is very clear, because as 





No. 3 pit, which is assumed to have been the centre point 
of the initiation of the disaster, was both an upcast and 
downeast pit, and No. 2 to the east, and No. 4 to the 
west, were also upcasts, there must consequently have 
been very long lengths of return airways intervening both 
to the east and west, along which the flame of a coal dust 
explosion must have passed, or else the explosion wag 
communicated by some other means, viz., air percussion 
or detonation. 

On the 30th March thirteen men escaped alive from 
No. 8 workings, and on the 4th of April another man 
came out alive trom No. 4, but the report does not explain 
why or how these men were saved from the wholesale 
destruction, nor what stopped the coal dust flame and the 
afterdamp from reaching them. We are told that the 
mines were worked by stepped longwall and pillar and 
stall, but we cannot ascertain which system of work gaye 
the best protection to the miners. It would have been 
interesting to know how the working places were examined 
before the miners went to work, and how many examina- 
tions were made during the shift ; also why the Lecwuvre 
gallery was lighted with open lights when headings in the 
direction of unproved ground are, if in accordance with 
the mining laws of the Pas de Calais, ordered to be 
lighted with sufety lamps. Under these regulations there 
were 340 safety lamps in use in the pits 4, 11, and 90 in 
No. 2, and if the names and position of the mines in 
which these lamps were used had been given, the informa- 
tion might have proved to be very useful. 

The practical interest in the report, however, centres 
round the Lecceuvre gallery, because it has been selected 
as the most probable point of origin of the explosion; 
and yet it was not by any means a clear or positive con- 
clusion in the minds of the Commissioners, as they say :— 
‘A difference of opinion as to whether the explosion was 
initiated by a blown out shot or by a local explosion of 
firedamp originated by a shot or otherwise, does not in 
our view interfere with the main conclusion that it was 








Fiu. 1.—General View of the Face of the Lecwucre Heading, shdring 
the Shot Hole, the heap of Coal lying under it, Blown-out Timber, 
dc., and the Bodies of Three Men in the bottom right corner. 


through the agency of coal dust alone that the explosion 
was propagated throughout the mine.” 

The necessity for very critically considering this report 
is also patent in many parts of it, thus :-—“* Had the roads 
connecting the other pits with those traversed by the 
explosion contained suflicient inflammable dust to propa- 
gate an explosion, the loss of life would have been largely 
increased. In connection with this part of the subject, 
we were told that the bowette N 326 of No. 3 pit, the 
greater portion of which had been traversed by the 
explosion, had been wet or damp and free from dust. It 
was certainly damp throughout when we saw it, with 
water on the floor in some places.” 

A reference to Plate VIIL. in the report shows that this 
bowette was the nearest main haulage road to the Lecwuvre 
gallery, and therefore its wet and damp state ought to 
have proved the salvation of at least some portion of the 
mines; but the Commissioners evidently thought that 
the “dampness” had not had much effect on the dust 
caused by dropping coal down the staple pit, “ Bertia 
Descendant de Joséphine.” On this bowette the indica- 
tion of force was from pit No. 3, and inbye towards the 
north, and also from the east along the “ Voie de fond de 
Marie” and the “ Recoupage 326” communicating with 
the Joséphine mine. Here we have at the outset facts 
which indicate that the explosion in the Lecwuvre 
gallery was supplementary to the force along the level, 
and the evidence inside the gallery supports this pro- 
position. Thus, if the initiatory force proceeded from the 
accidental detonation of a charge of 1lb. of Favier 
explosive by the pick point of a miner engaged in cutting 
out a missed shot, why should the bodies of three men 
be jammed up against the face all in a heap, and why 
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should these bodies be part covered with coal and timber, 
as shown in Mr. Henshaw’s excellent photograph— 
Fig. 12 The bodies were clearly thrown into the 
osition in which they were found by a force from the 
west, which also carried in the timber shown on the top 
of the coal. With reference to the bodies, the report says 
that they were “naked.” This, again could not be the 
effect of a shot such as that suggested. Further away 
from the face (19m.) the body of a fourth man was 
found, with one arm and one leg torn off, and showing an 
outbye force. Nearer the face there was a wood pit tub 
which had evidently been brought there to be loaded 
with coal already gotten. If a shot had not already been 
fired, neither this tub nor yet the heap of coal would 
have been there, and therefore it appears to me 
that the shot had originally been drilled on the “ fast,” 


therefore, we are without information as to other dis- 
coveries which may have been made after the visit of the 
Justices, whose report is still to come. One of the most 
important of the missing facts is the position of the 
powder can, or canister, and what, if anything, the three 
men blown up against the face had in their hands, and if 
it were ascertained what weight of Favier explosive the 
men took into the mine in the morning. 

With the particulars supplied by the report as a basis, 
I have come to the conclusion that the Favier explosive 
in the miner’s canister or case was by some means not 
at present disclosed, detonated, whilst the men were near 
by, thus ripping off their clothes, burning their bodies, 
and throwing them against the face, whilst the fourth 
man was dismembered and thrown outbye, and the 
tearing of the air pipes into shreds indicated the place 


of collieries to wholesale devastation, particularly if the 
coal is giving out firedamp. One of the best demonstra- 
tions of this wholesale devastation was provided by 
the Universal colliery explosion in South Wales, where 
the origin of the disaster was attributed by one expert to 
a shot fired in a district which was naturally wet through- 
out, and where the return air was absolutely saturated 
with moisture, and yet the flame of the explosion 
searched out practically every nook and corner, and also 
spread to every other district of the mine so simul- 
taneously that other experts found it impossible to agree 
as to which district originated the explosion. Only one 
man escaped alive, and he was in the road between the 
east and west districts, and if actual flame had passed 
between these districts it must have gone over him. 





Supposing that detonating or percussive effects are 
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and consequently the men would naturally hurry to cut 
away the remains of the hole before any official saw it, 
and this may account for the pick marks. The law on 
the subject of misfires is not stated, nor the position of 
the official's body who would have had to supply the 


men with one or more detonators, and this matter 
is of importance, because we are told that “the 
detonators were carried by appointed officials and 


given out in the pit to persons requiring them.” 
“ . , . where naked lights are used the miners fire 
their own shots by means of safety fuse and detonators.” 
The coal on the left-hand side of the shot hole shows signs 
of having been broken away by a shot and not by pick 
work, and supposing that the coal on the left-hand side 
were standing with a tamped bore hole“through it before 
the explosion,’some"part of the coal would have been left 
standing, or the three men would have been smashed 


Fig. 2—COURRIERES COLLIERIES, JOSEPHINE PITS 


where the explosion took place. The deep burns on all 
the bodies in this level clearly show that they were 
caused by a large volume of very hot flame, which could 


not have been produced by an inflammation or explosion | 


of coal dust alone, or even of firedamp. During the 
early hours of the shift it is perfectly certain that there 
would be a very considerable weight of explosive distri- 
buted throughout the many working places of the four 
pits involved in this disaster, and, therefore, though it is 
not possible positively to fix the place of origin until all 
the probable places have been cleared up, and experiment 
has proved whether or not the detonation of a consider- 
able weight of Favier explosive in an open level like the 
Lecoeuvre, will also detonate other quantities of the same 
explosive distributed in various parts of the collieries, and, 
finally, whether an explosive detonated as above will also 
set up percussive effects sufficient to gnite either cal 





Fig. 3—DAMAGED AIR PIPES FROM THE LECCEUVRE HEADING 


into a pulp and buried by the coal. They were not buried 
under the coal, and, therefore, this fact makes it addition- 
ally clear that the shot had been fired previously to the 
explosion. . If further proof were required to prove that 
the otiginatiig force did not come from the face, we only 
need to refer to Plate XI. (Fig. 3), and note the condition of 
the air pipes, and bear in mind that these were laid on the 
floor. Nothing less than a detonating force could have 
smashed sheet iron air pipes in the way which is so 
graphically shown in the photograph, but no light is | 
thrown on this subject by the Commissioners, though the 
suggestion is hazarded, that “from their mere appearance, 
we are not able to say that the damage might not have 
been done by a blown-out shot, and subsequent explosion 
of coal dust.” 

The Commissioners do not appear to have remained at 
the colliery until the Lecauvre gallery was cleared, and, 


dust or firedamp, or mixtures of these. 


produced by a colliery explosion, it becomes necessary 
for those who advocate watering as a preventive of the 
spread of a colliery explosion to show how these effects 
can be nullified. 

That watering is not the best means of arresting an 
explosion has been very frequently demonstrated by the 
arrestment of flame in the driest and dustiest roads; in 
fact, just where, according to the received opinion of the 
majority of mining people, it ought to have gone -ahead 
with full violence. Another and more cogent reason why 
universal watering cannot be adopted may be found in 
the report of the Coal Supplies Commission, viz., that 
the air in deep mines must be kept dry or the miners 
cannot work, and the practical demonstration of this fact 
may be found in the district where Mr..W. N. Atkinson 
was recently the chief inspector of mines, and also in Mr. 
Henry Hall’s district. These hot and deep mines are 
just the ones in which watering ought to be the most 
effective, as on account of their natural heat the air is 


\capable of carrying almost double the weight of water 


sarried by mines of moderate depth. Wet lengths of 
soad were advocated by me when giving evidence before 
the Coal Dust Commission, but i am now very doubtful 
if these would prove effective, because the dust perpetu- 
ally created by the passing trams, and normally floating 
in the air current, might be sufficient to carry flame over 


this space, or what is more probable, that air percussion 
or detonation might instantaneously cause explosions in 
any or every district of a mine. 
ledge of percussion and detonation is increased, there 
does not appear to be any possibility of reducing this 
risk, certainly not by water. 


Until our present know- 


Very little mention is made by the Commissioners with 


respect to the fire which was discovered in the Joséphine 
seam of No. 2 pit after the explosion, but it would be 
useful to know how this fire was caused. Ninety safety 
lamps were in use in No. 2 pit, and as the position of the 
fire indicates that it was in a heading in “unproved ” 
coal, it appears to be a fair assumption that safety lamps 
were in use there. Supposing that an explosion originated 
in this heading, the flame would be likely to pass along 
in the direction noted by Mr. Atkinson, viz., by the 
“ Recoupage ”’—see Plates IV. (Fig. 2) and VIII—and the 
“‘ Voie de fond de Marie, 326,” and from thence along the 
bowette Nord 326 from No. 3 pit, and in doing so would 
accord with the admitted rule for a coal dust explosion, 
viz., that it would follow the intake air in the opposite 
direction to its normal course. 


In conclusion, may I say, I would not be surprised to find 


that the French engineers may be able to prove that the 
Courriéres explosion was extended throughout the four 
pits involved, by means of the detonating effects on the 
explosives used in the mines, or by the percussive action 
of the initiatory explosion on the coal dust creating the 
enormous volumes of carbon monoxide, which undoubt- 
edly killed the majority of the miners. 
report of the Justices to be made public, but if it is 
delayed until the whole of the bodies of the killed are 
The want of | recovered it will not be available for a long time, seeing 


There is still the 


experimental and precise information on this subject has that our Commissioners report only 600 bodies accounted 
been demonstrated by many previous explosions, where for out of 1100. The mystery of the explosion is still 
shots have been fired without the actual flame of the unsolved, and the possibility of its solution is so remote 
explosion reaching themi,:and:where contrary and erratic  that-it-will prebably remain a subject of argument for a 
efiects have been produced and attributed to the vagaries considerable time to come; but one fact stands out most 
of a coal-dust explosion, whereas the true solution of the Clearly, viz., that the poisoning of the intake air in No. 3 
latter lay in the fact that cans containing explosives had by the carbon monoxide produced by the initiatory 


been fired by air percussion or detonation. 


explosion could not fail to kill nearly everyone in No. 3, 


In natural sequence, these occurrences must cause and also in No. 2 and No. 4, as these two latter were the 
every man to consider whether or not there is any pro- | upcast pits for No. 3 and workings in Nos. 2 and 4. 


tective value in the watering of roads, and whether it is 
possible to restrain the spread of an explosion after its 
initiation. I do not know a single instance of a modern 
colliery explosion being restrained in its devastating 








INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER SECTION. 


—'The first meeting will be held in the Banqueting Hall of the 


effects by any system of watering, and, in fact, I am of | Midland Hotel, on Tuesday, the 20th of November, when the 
opinion that spraying and watering increases the liability | chairman, Mr. T. L. Miller, wili give his address. 
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THE OIL AND COAL INDUSTRIES OF RUSSIA. 


—eae OEFA 
{ur most important trade and industrial conference in 
Russia was held in St. Petersburg last week. Convened by 
the Minister of Trade and Industry, Mr. Filosofoff, to consider 
the fuel famine and a number of important oil and coal trade 
yestions, it was numerously attended by representative 
men from the Caucasian oil regions and the chief centres of 
the coal industry, numerous officials, and government 
statisticians. . d ‘ ‘ 
At the first meeting, at which the question of securing 
adequate supplies of liquid fuel and coal was considered, the 
Minister of Trade, Mr. Filosofoff, said a little over a year ago 
the Ministry of Finance, which had charge of the vast and 
growing commercial interests of the country, held @ con- 
ference, at which the question of adopting measures intended 
to secure a supply of fuel for industrial purposes was 
considered. The destruction of the oil fields, the almost 
complete cessation of work, and the abnormal rise of 
rices threatened to precipitate a crisis, and made it 
apparent that they must take steps to avert the fuel 
famine which threatened the industries. Some of the 
measures adopted had proved beneficial, particularly 
the granting of a Government loan to troleum pro- 
ducers, who suffered from the strikes and a destruction 
of their properties. The petroleum industry began to 
recover, and with the restoration of order the output at the 
oil fields increased to as much as 40,000,000 poods in April. 
That was the position at the beginning of last summer. Un- 
fortunately, in July, there was a renewal of strikes, and pro- 
duction went down to 20,000,000 poods for the month, while 
prices rose to 35 copecks a pood. He saw the disastrous 
results of the strikes, and requested petroleum producers to 
supply the iaformation necessary to enable him to formulate 
schemes of much-needed reform. It became obvious that if 
there were no more strikes the producers would be able, after 
a fashion, to make both ends meet, but not before the 
accumulated stocks had been completely exhausted. That 
put the idea of a conference into his head. A month had 
passed since then, and the position in Baku was somewhat 
better, the September production amounting to 39,000,000 
poods, and spot prices falling to 25 copecks. Nevertheless, 
the position remained serious. There might be a repetition 
of the strikes, but, even without them, according to the 
Petroleum Producers’ Association, there would be a shortage 
of 20,000,000 poods at the opening of the next navi- 
gation. The possibility of an imminent crisis necessi- 
tated a careful and dispassionate consideration of the 
causes. In order to fight against a condition of things 
fraught with great danger to a huge industry one must first 
of all get at the fundamental trouble. The scarcity of 
petroleum and the sudden rise in prices were due to the 
inequality of supply and demand. There were two remedies 
—reduce the demand or increase the supply. The first 
solution had been tried; the consumption of petroleum fuel 
had, during the past two years, fallen by nearly 70,000,000 
poods, equal to a fall of 20 per cent. Many of the State 
railways, some private ones, and numerous mills and 
factories had adopted coal. On the other hand, measures 
had been taken to increase the production of petroleum. 
Before the end of November an enormous tract of Govern- 
ment land, 126 dessiatines, would be disposed of by 
auction. When these plots came into full exploitation, they 
would yield an additional 38,000,000 ds, or quite possibiy 
as much as 60,000,000 poods. Nevertheless, these measures 
were not sufficient. No further reductions, at the rate 
hitherto maintained, in the consumption of petroleum were 
possible; neither would there be an increase in the supply at 
an early date, because two years would probably pass before 
any fresh supply of petroleum could reach the markets. 
Other means would have to be found. They must create 
tolerable conditions of labour in order that the overwhelming 
waves of a great strike should not again sweep away those 
protection walls of the petroleum trade which had been con- 
structed with so much trouble. At the last conference the 
question of a thorough reorganisation of the Baku police was 
discussed ; also the desirability of getting local populations to 
manage their own affairs, all with a view to restoring order at 
the oil fields. A scheme for the formation of a special Baku 
prefecture had been prepared, examined by the Council of 
Ministers, and would shortly receive confirmation and 
assume legal force. That measure, it was hoped, would 
provide and secure protection to labour at the oil fields. 
But there were internal causes which impeded the proper 
development of the petroleum trade. He referred to the 
labour question, A radical settlement of the labour question 
could not come within the scope of the conference ; being 
purely a question of legislation, it could not be decided until 
the new national Duma assembled. That, however, did not 
relieve them of the responsibility of examining certain of its 
aspects, which, from a local int of view, were of the 
greatest importance. The first of these was the question of 
labour colonies. This question had been discussed in detail 
many years ago, and it was found that tolerable conditions 
of life at the oil fields had not been established. The diffi- 
culties encountered would have, to be surmounted now. As 
regarded the question of labour organisations, everyone 
knew that it was much more difficult to deal with 
unorganised crowds than with unions of workmen based on 
the recognition of the interests of their class. The law of 
October 17th and the rules of March 4th provided a founda- 
tion for the formation of labour unions, and on these lines 
the labour question must be settled. After last year’s con- 
ference attempts were made in Baku to form boards of 
mediation, but with no satisfactory results. The measures he 
had indicated—negative measures practically—did not guaran- 
tee that the Baku petroleum trade would be placed on its 
legs again. Positive measures were also required, and the 
p»sition of the petroleum market would have to be carefully 
studied As the consumption of petroleum had decreased and 
some of the consumers had adopted coal, the position of the 
coal miningindustry would also have to be considered. If 
the stocks of oil were inadequate they would have to consider 
how the shortage was to be met There were three methods 
of doing this; they could~encourage the wider adoption of 
coal, provide facilities for the winter carriage of petroleum 
and residuum, or throw open the frontiers to the importation 
of foreign coal. Concerning the third method, he said the 
system of Customs protection which had existed in Russia 
for many years ‘epended for its success on the most thorough 
application without temporary deviations for insufficient 
oe Only a systematic policy of protection could provide 
Th, the proper development of either the coal or oil industries. 
a interest of the consumer and producer came into conflict. 
he object of the first was to have moderate prices, while the 











1 poud = 86 lb.; 8 copecks = one penny. 





producer naturally endeavoured as far as possible to benefit 
by the position, and could only be restrained by home com- 
petition and the difficulties of finding new markets for his 
products. When prices, under the influence of abnormal 
conditions, rose to a figure which upset the balance to the 
detriment of the consumer, and when they threatened to 
remain high for a long time, and affect articles of primary 
necessity to the manufacturing industries, the question 
inevitably suggested itself, should not the interests of the 
consumer be placed first? Certainly, he thought that in such 
a case the Government might very well deviate from the 
principles of the immutability of tariffs. 

After a great deal of routine work had been got through, 
detailed statements made by Baku petroleum representatives 
showed that the balance between supply and demand had 
been upset by the abnormal, but temporary, conditions of the 
petroleum industry due to strikes. These misfortunes, 
coinciding with the failure of crops in the governments 
through which petroleum was carried, increased the difficulties, 
for the conveyance of some million poods of foodstufis over- 
crowded the railways and delayed the carriage of petroleum. 
If, with the assistance of the Government, it were possible to 
establish order at the oil fields and solve the railway difficulty, 
the petroleum industry would rapidly recover, producers 
would be able to fulfil their contracts, and consumers would 
obtain what fuel they required. Extraordinary measures— 
such as the admission, duty free, of foreign coal—were un- 
necessary. 

The representatives of the central manufacturing districts 
did not agree with the views of the Baku representatives. 
Mr. Gujon and Mr. Semenkovitch were sceptical as to the 
promises of the pretroleum people to accumulate sufficient 
stocks for the opening of the next navigation, and referred to 
the abnormally high prices in Moscow, which they had no 
means of evading, as they could not replace residuum by other 
fuels In their opinion, no matter what stocks the petroleum 
producers accumulated, prices would still be inflated, not so 
much by unforeseen circumstances as by the producers them- 
selves. The prices would remain abnormally high and pro- 
hibitive in the case of manufacturers. The Government 
ought to come to their assistance and facilitate the importa- 
tion into Moscow from St. Petersburg of foreign coal, thus 
providing competition against petroleum. 

The attacks of the Moscow representatives were met by 
the petroleum producers. Mr. P. O. Gukassov, member 
of the Council of the Empire, and connected with the 
Homelight Oil Company, of London, referring to the figures 
in the Petroleum Handbook, showed that the remarks of the 
manufacturing representatives were unjustified. From 1895 
a bitter war had been waged between petroleum and coal; 
thanks to this war the Baku petroleum industry had grown 
and flourished without artificial assistance, and without any 
help from the Government it had won a firm position which 
it would have retained if it had not been for an unfortunate 
concurrence of well-known circumstances. It was not a com- 
bine of producers that had sent prices up, but circumstances 
over which they had no control. ‘‘ Although,’’ said Mr. 
Gukassov, ‘‘ the position at Baku is affected by the disturbed 
state of the country, give us only a chance of organising the 
workmen, allow only a month of quiet normal work, and no 
extraordinary measures will be required. The production 
will return to 40,000,000 poods, and we shali meet the 
demand for liquid fuel.’’ 

At the second meeting, Mr. Drey—representing the 
Ministry of Ways of Communication—strongly advocated the 
early development of new petroleum fields, those of Central 
Asia in particular. 

The Minister of Trade said he had just instructed Mr. 
Cherneysheff, a scientist, to study the question from a 
scientific point of view. 

The representative of the Rybinsk Exchange Committee 
contended that, the attacks of the representatives of the 
central manufacturing districts on the petroleum producers 
were unjust. Producers ought not to be blamed for selling 
their products at a certain profit, and no commercial enter- 
prise could be conducted on the lines of a charity organisa- 
tion. It was true that the petroleum stocks were not great, 
and that shipping on the Volga suffered in consequence. It 
was quite impossible to replace petroleum by any other fuel 
on the Volga, because over 80 per cent. of the steamers were 
adapted to burn liquid fuel, and a reconstruction of the fur- 
naces would be too costly a business to commend itself to 
the owners. Volga stocks ought only to be drawn on for the 
needs of the shipping, and central manufacturing districts 
should adopt coal. The whole evil lay in the fact that the 
railways, instead of extending their systems and enlarging 
their carrying capacity, engaged in a virulent and merciless 
competition with river shipping by lowering their tariffs. 

Mr. Gukassov, having explained that the wages of work- 
men had doubled in a year, pointed out that the mechanical 
equipment of the oil fields justified the expectation of a yearly 
production of 700,000,000 poods of residuum. In 1901, when 
the whole of the petroleum fields were not under exploitation, 
675,000,000 poods were produced. Many rich deposits 
remained untouched, and there was not the slightest reason 
to fear the exhaustion of suitable lands, the reserve of free 
land being sufficient for many years to come. Mr. 
Gukassov made one of the most important speeches of 
the conference. In conclusion, he said :—The royalties 

lay an important part in the production of petroleum. 
soe Bx the Government lands, there are no further 
reserves available to the petroleum producers. That 
the royalties will have to be reckoned with is seen from the 
fact that they have grown. In 1896 the amount of royalty 
petroleum produced on Government land amounted to no 
more than 4 per cent. of the total production; in 1904 it 
amounted to 43 per cent, There is no doubt that in future 
the proportion will be still greater, for private land is 
becoming exhausted and is being replaced by Government 
land. In any case, in reckoning the cost of a pood of petro- 
leum, it should be borne in mind that Government land is 
exploited on an average at a royalty of 40 per cent.; at the next 
auction competition-will raise this figure still more. If this 
royalty is taken as an average, then the cost of a pood of petro- 
leum will be 174 copecks ; a 45 per cent. roya'ty raises it to 
18$ copecks; 55 per cent., 22 copecks; and 60 per cent., 
24 copecks. Mr. Gukassov further said:—‘‘It may be 
objected that I am giving free rein to my fancy, and that at 
this rate I may go on to a 100 per cent. royalty; but I think 
that the future will prove that mine is no idle fancy, and 
that prices offered at the next auctions will far exceed the 
limits I have mentioned. Under these circumstances I leave 
it to the consumers themselves to say what price they can 
offer us, what price they think will cover our expenses and 
leave us some sort of a profit, and let the Government decide 
how far the system of auctions is practical. The moment is 
most important, the auctions are near, and J am afraid that 














petroleum, instead of being a support to the economic life of 
the ors: will come to be sold by chemists at so much a 
und.’’ 

A committee was appointed to sift and test the value of the 
data supplied by the oil men. 

The conference then dealt with the coal question. Mr. 
von Dittmar read a report on the production and supply of 
coal in the Donetz basin. He directed attention to the 
increased output of the Donetz collieries, the great number of 
workmen, 90,000, and the increased shipments of coal by the 
southern lines. The Donetz basin was undoubtedly able to 
cover the shortage in the petroleum supply, the monthly pro- 
duction of the region being 83,000,000 poods of coal, and the 
total producing capacity for the year 1400 million poods. 

The opinion was recorded that an increase in the output of 
coal was intimately connected with an enlargement of the 
carrying capacity of the railways, and the Government will 
be asked immediately to undertake railway reforms. 

At the fourth sitting it was decided to develop the systems 
of traffic distribution committees, altering their composition 
in some respects, and, where possible, effecting a re-distribu- 
tion of districts. A sub-committee was formed under the 
Assistant Minister of Ways of Communication to consider the 
question of increasing the carrying capacity of the south- 
eastern railways. 

The Assistant Minister of Finance, Mr. Chistiakoff, frankly 
admitted that in view of the state of the national treasury 
and the scarcity of money, he could not hold out any great 
hores that the Government would give financial assistance to 
railway enterprises. 

In general, most of the speakers either criticised the present 
position of the railways or confined themselves to generalities. 
The only prac*ical suggestion was made by Mr. Gujon. Not- 
withstanding there being a law in force facilitating the 
investment of private capital in railway enterprise, no private 
capital had yet been attracted, and Mr. Gujon considered 
that this was due to the fact that private enterprises were 
invited to construct lines running in the same direction as 
State railways. The railway system of the country should 
be divided into districts, and whole districts allotted for 
exploitation by private enterprise. 

Only very few definite opinions were recorded, but during 
each sitting of the conference the Government representa- 
tives and officials collected a mass of information which will 
be employed in the formulation of schemes for the improve- 
ment of the petroleum and coal industries. 

As a corollary to the foregoing we may mention that what 
have been advertised as the November auctions in connection 
with vast stretches of new oil-bearing land at Baku have been 
postponed for a few weeks. 








THE STEAM TURBINE IN LAND AND MARINE 
WORK. 


Tus was the title of an elaborate paper read before the 
Institution of Engineers and Shipbuilders in Scotland, on the 
23rd ult., by Mr. E. M. Speakman, who last year read 
before the same body a valuable paper dealing primarily with 
the question of design of steam turbines. The present 
paper discussed fundamental questions, such as the problem 
of thermodynamic energy conversion. The conversion of 
heat energy in the turbine, the author stated, is in two 
stages :—First, from thermal to kinetic energy ; secondly, 
from kinetic energy to useful work, though the transforma- 
tion takes place simultaneously. Expanding through a defi- 
nite range of temperature and pressure, steum exerts the 
same energy whether it issues from a suitable orifice or 
expands against a receding piston. It is in the more perfect 
absorption of this energy that the turbine obtains its greater 
economy. Its other advantages are inherent. 

The author then devoted considerable attention to the 
various systems of this utilisation in impulse turbines—e.g., 
De Laval, Parsons, Rateau, Zoelly, Curtis—and referred to 
the attempts which have been made by various builders to 
combine the Curtis system of utilisation at the high-pressure 
end with Parsons’ blading for the low-pressure. Though 
several turbines of this type have been made, the cost of con- 
struction, the author asserted, has proved excessive, and the 
efficiency has hitherto been low. 

With regard to the thermal range available in the turbine, 
the author stated that steam pressures up to ordinary boiler 
capacities are in general use, while high superheat is advan- 
tageous and easily applicable. Cases up to 270 deg Fah. 
have been known. For marine work, only the lack of a suit- 
able superheater has hitherto prevented its adoption. It is, 
however, at the lower pressures that the turbine gains most. 
Vacua that are quite impossible in the piston engine, on 
account of increased condensation and the excessive size and 
cost of cylinders and valves involved, are highly desirable, 
for while the piston engine must release at about from 5 1b. to 
6 lb. pressure, the turbine can utilise vacua up to 294in., the 
cost of condensation being but a small fraction of the addi- 
tional gain. The greater economy of the turbine, therefore, 
arises from the possibility of more efficient utilisation of heat, 
as well as from the greater thermal range available, the con- 
stant temperature of the cylinder and the absence of mechani- 
cal friction materially assisting this end. 

After an essay at showing wherein the steam turbine more 
nearly fulfilled the condition of the ideal motor than any 
reciprocating engine, the author traced the development of 
steam turbines on land. Speaking of the increase in the size 
and power of turbine units, he stated that by the year 1896 
various small turbines of the De Laval type were in use, but 
of other systems none had passed the original patent stage in 
England, Rateau’s machine dating from 1895 and that of 
Curtis from 1896. In 1900 two 1000-kilowatt turbo alterna- 
tors were supplied to the city of Elberfeld, in Germany, which 
were of the tandem type, with two cylinders in series on one 
shaft, but this design has since been discarded, it being found 
that, except possibly in very large sizes, better economy could 
be obtained by making the whole turbine in one cylinder. 
No electrical turbines of the Parsons type are now made 
otherwise ; the Zoelly machine has frequently been divided. 

Turbines of 1500 to 2000 kilowatts soon followed, several 
being supplied for Corporation work, and to large supply 
stations such as Carville-on-Tyne, where several 4000-kilowatt 
turbo-alternators are also installed. A continual increase of 
economy has been obtained with increase of size, and tur- 
bines of 10,000-kilowatt normal rating, with an overload 
capacity of 100 per cent., are now proposed for the great 
power supply scheme for London. These will probably 
easily attain the consumption of 13 lb. per kilowatt-hour. 
For such conditions a reciprocating engine is obviously im- 
possible. For continuous-current work several turbo-dynamos 
of 2000 kilowatts have been made, the commutation difficul- 
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ties formerly met with in large sizes being completely over- 
come by the use of a compensating winding and improvements 
in the commutators and brush gear. The largest turbine 
station in England is that of the London Underground 
Railway at Chelsea, containing eight units of 5500 kilowatts 
each. The Carville station at Newcastle-on-Tyne contains 
two units of 2000 and six of 4000 kilowatts each, while the 
Neasden station of the Metropolitan Railway has four of 
3500 kilowatts, and the Port Dundas station in Glasgow five 
of 3000 kilowatts each. 

Turbo-generators, turbo-fans, and blowers, turbo-pumps, 
and exhaust steam turbines, were then in turn very lucidly 
and interestingly treated, and this was followed by a con- 
sideration of the marine branch of turbine work, first its 
adoption in the Royal Navy, and subsequently in the 
merchant service. The Naval Estimates of 1905-6 comprised 
the battleship Dreadnought of 18,000 tons, three armoured 
cruisers—Inflexible type—each of 17,250 tons, five ocean- 
going destroyers of 33 knots speed, twelve coastal destroyers 
of 26 knots, and one special destroyer of 30,000 horse-power 
and 86 knots speed. The new Royal yacht Alexandra was 
also included. The propelling machinery was confined to 
turbines of the Parsons type, and aggregated about 300,000 
horse-power. The total horse-power for the vessels of the 
1906-7 programme, in consequence of the large reduction 
made in the Naval Estimates, will only be about 150,000, 
giving a total of about 450,000 horse-power for the Royal 
Navy alone in two years. The official reasons for the change 
were stated in a memorandum issued by the Board of 
Admiralty in July, 1906, having reference to H.M.S. Dread- 
nought in particular, and to the adoption of turbines in 
general. 

Speaking of the application of marine turbines to merchant 
vessels, which dates from 1901, when the King Edward was 
placed on service on the Clyde, and was almost immediately 
followed by successful extension to Channel steamers, com- 
mencing with the Queen and the Brighton, the author states 
that there are now no less than eighteen steamers fitted with 
turbines, built or approaching completion, for service between 
English and Irish or continental ports, of which fifteen have 
exceeded 21°5 knots. The Manxman, Viking, and the three 
vessels of the Great Western Railway Company, have 
exceeded 23 knots, while the Princess Elizabeth holds the 
record for all merchant vessels—excepting the Lusitania and 
Mauretania—with 24-06 knots on trial and even more on 
service. These six vessels, all about 350ft long and 2000 to 
2500 tons displacement, form a unique series, which is only 
approached by the five practically identical vessels of the 
Onward type, all built by Denny for the South-Eastern, 
Chatham, and Dover Railway Company, which are but 
slightly smaller and slower. In every case the advantages of 
the turbine system in saving of weight, space, and cost of 
upkeep have been most marked, and in an appendix to the 
paper the author gives a tabular comparison of coal consump- 
tion with that of the reciprocating-engined vessels on the 
same service. The total horse-power in these Channel vessels 
is. now about 150,000. Several steamers of the King 
Edward type, for the Thames and Clyde pleasure services, 
have been fitted with turbines; the small experimental set 
made by John Brown and Co, prior to the building of the 
Carmania, being installed in the Atalanta, while eight steam 
yachts, aggregating about 24,000 horse-power, have also been 
constructed. 

Between the Channel steamers and the large liners that 
have been built there is a class of intermediate boats, several 
of which have been constructed by Wm. Denny and Brothers 
for the British India Steam Navigation Company. Several 
vessels of 17 to 18 knots speed were constructed in 1904, and 
more recently the Rewa, of 10,000 tons, has been completed, 
this vessel being 445ft. in length by 57ft. in breadth, and 
attaining on trial a speed of over 18 knots. Her turbine 
arrangement is of the usual three-cylinder type, and with her 
service speed of 16 knots her performance shows a distinct 
step in the application of turbines to large and comparatively 
slow vessels. The Mehano, of the Union Steamship Company 
of New Zealand,-is rather. smaller, being 400ft. by 50ft., and 
with a trial speed of 17-5 knots. On service between Sydney 
and Vancouver—a distance of 7500 miles—her speed is about 
15-5 knots, the coal burnt per day being only about 110-115 
tons. Several other intermediate vessels are also under con- 
struction abroad. In France a 4600-ton vessel is being built 
for the Marseilles and Algiers service, and in the United 
States four vessels, each of 5000 tons, with speeds of 18 and 
20 knots, are approaching completion. 

For large ocean-going liners the turbine has been adopted 
less rapidly. The first vessels were the Allan liners Victoria 
and Virginian, which have now been in service for eighteen 
months, and during the past summer have made several 
excellent passages, the latter vessel having frequently broken 
the Canadian record, and both vessels exceed the designed 
speed. The record trip of the Virginian has been made at 
17-6 knots. A closer comparison of the relative merits of 
the two engines, however, will be obtainable from the 
Caronia and Carmania of the Cunard line, the designs of 
which were published by the builders in December, 1905. In 
point of speed on trial, the Carmania exceeded that of her 
sister ship by nearly a knot, though the speed maintained on 
service is about the same—18 knots. No detailed figures are 
yet available for publication regarding the coal consumption, 
though substantial advantages are obtained in the Carmania 
in extra cabin accommodation and reduced engine-room staff. 
As to the cost of upkeep, it may be remarked that the 
Carmania has run for nearly twelve months without having 
her cylinders opened for inspection. 

Two large vessels are also under construction for the Toyo 
Kishen Kaisha, of Japan, of 18 knots speed and about 
25,000 tons displacement, for the Pacific service; while the 
Egyptian Mail Company has recently placed orders for two 
vessels, 540ft. long and 20 knots sea speed, for the Mediter- 
ranean service, the turbine arrangement in each case being 
the three-cylinder one. 

In point of size and interest, the large Cunarders, 
now being completed at Clydebank and Wallsend, occupy 
the principal position. These vessels must attain a trial 
trip speed of at least 25°25 knots, and a sea speed 
of 24°75 knots. The horse-power necessary is approxi- 
mately 70,000, and the enormous size of the individual parts 
necessary practically prohibits the use of piston engines and 
twin screws. A four-shaft arrangement has beenadopted in this 
particular case, the limitations affecting piston engines of such 
an enormous size being largely avoided by the use of turbines. 
The total horse-power of marine turbines in merchant vessels, 
built and now on order, approaches 530,000, with an additional 
15,000 of turbines of other types. 

The author then proceeded to discuss the questions of the 
means available for the measurement of the power developed 
by turbines, and of their relative economy and efficiency, 





Multiple screws and auxiliary machinery then came in for 
some share of attention, as did also the subject of gas 
turbines. On the latter head he said: ‘‘ While the solution 
of the gas turbine problem does not seem entirely impos- 
sible—in fact, gas turbines have already been made to 
rotate—little or no direct development can be expected 
until numerous difficulties of a practical nature have 
been overcome. The negative work of compression 
required must form a large proportion of the total power 
developed, and must be deducted therefrom; hence any 
inefficiency in the processes of compression and conver- 
sion into work will greatly reduce the effective power per 
unit of gas. Further, the proportion of heat rejected 
must be very great, especially if an attempt is made to keep 
the temperature down, and this is probably the most serious 
difficulty, for the consequent effect on heat efficiency is very 
detrimental, while to adopt high temperature will involve 
the rapid destruction of blades and nozzles, a feature that 
seems at present insuperable. Wide experience of the steam 
turbine enables one to foresee innumerable difficulties in the 
way of gas turbines, but, fortunately, a difficulty anticipated 
is of material assistance towards its solution.’’ 

The value of the paper was considerably enhanced by a 
number of tables giving comparative data regarding the 
dimensions, machinery, arrangements, on trial and every 
day service performances of merchant or naval turbine ships. 
When the paper is available in ‘‘ Transaction ’’ form, and has 
been discussed, we hope to give a much fuller abstract, together 
with the tables of data referred to. 








FORTHCOMING MEETINGS. —III. 


THE opening meeting of the one hundred and fifty-third 
session of the Society for the Encouragement of Arts and 
Manufactures and Commerce will be held in the Society’s 
buildings, John-street, Adelphi, on Wednesday evening, 
November 21st. On this occasion an address will be given by 
Sir Stewart Colvin Bayley, K.C.S.I., C.I.E., chairman of the 
Council. There are to be four ordinary meetings before 
Christmas. At the first of these, to be held on November 
28th, Mr. John William Gordon will read a paper on ‘“‘ Patent 
Law Reform.’’ On December 5th, Colonel Sir Charles M. 
Watson, K.C.M.G., C.B., is to read a paper on ‘‘ The Metric 
System.’’ The third meeting will not deal with an engineering 
subject. Mr. Albert E. Humphries, President of the Incor- 
porated Association of British and Irish Millers, will read a 
paper on ‘‘ Modern Developments of Flour Milling ’’ on the 
19th of December. The Colonial Section of the Society has 
arranged for a lecture to be given on Tuesday afternoon, 
December 4th, on ‘‘ The Cape to Cairo Railway.’’ The lecture 
will be delivered by the Hon. Sir Lewis Lloyd Mitchell. 

After Christmas—the dates have not yet been arranged—the 
following papers are to be dealt with at the ordinary 
meetings :—‘‘The Straits of Panama,’’ by Mr. Philippe 
Bunau Varilla, formerly chief engineer to the Panama Canal 
Company; Mr. John B. C. Kershaw, F.I.C., will read a 
paper on ‘‘ Smoke Prevention in Factories ;’’ the subject of 
‘* The Underground Water Supply of the Thames Basin ’’ has 
been chosen by Mr. Clayton Beadle; Mr. Craig Annan will 
deal with ‘‘Engraving and Photogravure;’’ Mr. Hal 
Williams will give a paper on ‘‘Cold Storage and Food 
Supply ;’’ and, finally, Mr. Arthur E. Morton will describe 
‘*Modern Typewriters and Accessories.’’ Two of the four 
Cantor Lectures will be of interest to engineers. One of these 
will be delivered by Professor John W. Gregory, D.Sc., 
F.R.S. The subject will be ‘‘Gold Mining and Gold Pro- 
duction,’’ and the lectures will take place on January 20th 
and February 4th and 11th. Mr Herbert Jackson will give 
the other series of three lectures on April 15th, 22nd, and 
29th, the subject being ‘‘ Detergents and Bleaching Agents 
Used in Laundry Work.’’ The annual conversazione will 
probably be held on Tuesday, July 2nd. 

The Manchester Section of the Institution of Electrical 
Engineers will hold its meetings in the Physical Laboratory 
of the University of that city. They will be held fortnightly 
on Tuesday evenings. The first meeting will be held on 
November 20th, when the chairman, Mr. T. L. Miller, 
M.1.E.E., will give an address. On December 4th Mr. Miles 
Walker, B A., A.I.E.E., will discuss ‘‘ Rotary Converters v. 
Motor Generators.’’ On December 18th Mr. J. H. C 
Brooking, A.M.I.E.E., will read a paper on ‘‘ Cheapened 
Methods of Electrical Distribution.’’ The meetings will 
then be suspended till January 8th, when they will be 
continued. On this date Mr. W. Cramp, A.M.I.E.E., will 
discuss ‘‘ Magnetic Leakage and its Effect upon Electrical 
Design.’’ Mr. G. W. Worrall, M.Sce., will on January 22nd 
submit a paper on ‘‘ Magnetic Oscillations in Alternators and 
their Bearings upon the Design.’’ ‘‘ Gas Power Plants’’ is 
the subject of Mr. C. E Douglas’ paper to be given on 
February 5th. Mr. A. P. Wood, M.I.E.E., on February 19th, 
will give a paper which ought to be of considerable interest, 
namely, ‘‘ Some New Fly-wheel Storage Systems.’’ On the 
22nd of February the annual dinner will be held. A paper on 
‘* Breakdowns of Electrical Machinery,’’ by Mr. Llewellyn 
Foster, M.I.E.E., is announced tobegiven on March 5th. Mr. 
Hunt, M.I.E.E., will describe a new type of induction motor 
on the 19th of March ; and the last paper of the session will 
be given by Mr. C. F. Smith, A.M.I.E.E., the subject being 
‘Some Experiments on the Internal Losses in Motors.’’ 
This will also be the annual general meeting of the Society. 
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CLEVELAND INSTITUTION OF ENGINEERS.—The first meeting of 
the session will be held on Monday, November 12th, 1906, in the 
Hall of the Cleveland Literary and Philosophical Society, Corpora - 
tion-road, Middlesbrough, at 7.30 p.m. precisely. ‘The President 
will read his address. 

Tue ENGINEERING Soctety: East Lonpon CoLiecEe.—A 
lecture entitled ‘‘ James Watt” was delivered by Mr. Ewart 5. 
Andrews, B.Sc. (Eng.), on Wednesday, October 31st, before the 
above Society. The author dealt with the life and times of the 
great engineer, briefly noticing most of his inventions ; and _con- 
cluded with an interesting personal recollection of Watts 
workshop, kept undisturbed, as it has been, from the day of his 
death. Tne lecture was illustrated by lantern slides, and greatly 
appreciated. 

Tue INSTITUTE OF MARINE ENGINEERS —A meeting of the 
Institute of Marine Engineers was held on Monday evening at 55, 
Romford-road, Stratford, E. A paper was submitted by Mr. W. 
Priedel on ‘Some Propositions and Proposals regarding Screw 
Propulsion.” After dealing with the usual theories advanced on 
the subject, the author went on to describe a propeller which he 
bad designed, one of which he exhibited. This propeller was, so 
to speak, encased in a circular ring. The recesses were in front, 
from the leading edge of the blade to somewhere near the trailing 
edge of the preceding blade, and the ring continued a little way 
behind the blades. The general construction aimed at increasing 
the suction area, and reducing the area of discharge. A good 
discussion followed, and finally it was decided further to consider 
the propeller at a meeting to be heid on December 17th. 
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RAILWAY MATTERS. 


recently the last remaining cable railroad in 
d operations, an electric line taking its place. 





QUITE 
Chicago cease 

Harpty a province of China has escaped the recent 

ania for railways, and if all the lines projected are carried out, 
wreot of the remotest parts of the Empire will be rendered easy of 
pon s by the iron road. 

DrepainG for Detroit railway tunnel under the Detroit 
river has been begun. The bottom of the trench will be 75ft. 
slow the surface of the river. It will be 48ft. in width at the 
bottom and 100ft. wide at the top. It will be practically one mile 


long. 

Tux railway system at Kalisch in Russian Poland was 
brought into direct passenger cotamunication with the Prussian 
railway system on October 27th, and thereby through communica- 
tion by rail is now possible between Prussia and Kieff and Rostov- 
on-the- Don. 

Arrer forty-four years’ service Mr. David Hughes has 
retired from the Great Western Railway Company. for whom for 
many years he acted as driver of royal trains. David Hughes 
drove the last express over the London and Bristol broad gauge 
route previous to its conversion to standard gauge. 


An extensive landslide occurred on Saturday morning 
on the North-Eastern Railway, between Thorner and Bardsey, a 
few miles from Leeds. The embankment is 30ft. high, and the 
land fell away for about 25 yards, leaving the lines quite un- 
supported. Fortunately, the landslide was discovered, and traffic 
was diverted, and a breakdown gang was soon at work, 


Tue rapid reconstruction of a trestle was recently 
carried on at Galveston, Texas. Fire destroyed 400ft. of the long 
railroad trestle which extends from the mainland t» the city, and 
stopped traffic. The construction forces and materials were 
immediately started to the work, and by midnight of the same 
day the trestle was sufficiently repaired to allow traffic to be 
resumed. 


TweLvE additional locomotive engines to be con- 
structed in the Ajmere Workshops for the Rajputana-Malwa State 
Railway, while conforming to the general type of the six-wheel 
coupled engines which have recently been adopted on the Bengal 
and North-Western Railway, will, it is understood, embrace seve- 
ral minor improvements conceived by Mr. Frank Goodwin, the 
Locomotive Superintendent of the R.M.S.R. 


Tue system of horse haulage for the tramways in the 
Gilmore-place district of Edinbureh is still in force, but that 
district is now about to be served by the Scottish Motor Traction 
Company, who are running motor omnibuses to Corstorphine, Cra- 
mond, and the Forth Bridge. A fifteen minutes’ motor service is 
being arranged for this route. It is over this route that the tram- 
way company and the corporation have disagreed as to the method 
of traction to be employed in the future. 


Tue Bill granting a concession to Alejandro Madero 
and Co., fora line from Port San Antonio, in Gulf San Matias, 
northwards for 70 kiloms., running parallel with the Rio Negro, 
which will be crossed to the west of Choele-Choel, again north- 
wards, passing through Alvear and Medano Colorado to Mercédés, 
in Province of San Luis, has been approved by the Argentine 
Senate. A branch line will start at kilom. 65 from San Antonio, 
eastwards till the fifth meridian is crossed, and then on to Bahia 
Blanca. 


Turty railway cars of special make have just been 
ordered abroad by the Russian Government for use in conveying 
bullion and objects of value. These cars are to be “half-armoured.” 
The whole staff of the Moscow, Windau, and Rybinsk Railway has 
been armed with ‘‘ Browning” revolvers. The Nicolas Railway 
running between St. Petersburg and Moscow is to be protected 
throughout its length by a thousand special guards, most of whom 
will be Reservists, and all will be armed with carbines and 
revolvers. 


Tae Government of India have arranged with certain 
Indian railways that a rebate of two-thirds of the freight paid 
shall be allowed on all goods traffic, including live stock, to or from 
Persia, vid Seistan. This concession was brought into effect from 
April 15th, 1906, as regards the North-Western Railways, and 
from June Ist, 1906, as regards the Oudh and Rohbilkhand and 
East Indian Railways. A fresh camel contract for the carriage of 
goods from Quetta to Meshed and intermediate places was entered 
into by the Government of India in August, 1905, and the rates 
were further reduced. 


Tar Board of Trade have recently confirmed the Port- 
madoc, Beddgelert, and South Snowdon Railway (Beddgelert 
Light Railway Extension) Order, 1906, authorising the construc- 
tion of a light railway in the county of Carnarvon—being an 
extension of the existing and authorised undertaking of the Port- 
madoc, Beddgelert, and South Snowdon Railway Company—and 
the transfer to that company of the powers conferred upon the 
North Wales Narrow Gauge Railways Company by the North 
Wales Narrow Gauge Railways (Beddgelert Light Railway Exten- 
sion) Order, 1900, and other matters. 


Tur Argentine Senate have approved the Bill granting 
the following railway concession to Messrs. Llobet and Touret. 
The line is to start from the Port of Santa Fé, passing through 
Sastre Colony toa point between Chajfiares and Tio Pujio on the 
Central Argentine, crossing the Rio Tercero, going southwards 
until it joins up with the proposed Government line from Cordoba 
to Rio IV. There are also to be two branches, one from Potro 
Muerto to Bell Ville, and the second from a point on the main line 
near Rio Tercero in a north-west direction to the Rio Segundo, 
where it would join up with the projected National line. 


At the last quinquennial period in 1905 the borough of 
Hampstead increased the assessment of the Midland Railway 
Company’s property in the borough from £9762 to £14,000 rate- 
able value. The Midland Company, in consequence, served notice 
of appeal to the County of London Sessions, and by consent the 
case was referred to an arbitrator, Mr. Alfred Lyttelton. After a 
hearing of five days counsel for the Hampstead Assessment Com- 
mittee informed the arbitrator that the Midland Company’s 
evidence was at every point so strong that it was futile for the 
Assessment Committee to try to substantiate the rateable value 
of £14,000, which they had put upon the hereditament, and a 
very large reduction must be made from the Assessment Com- 
mnittee’s figures ; and in order to settle the mattér he would, on 
behalf of his clients, agree to a total rateable value of £5750, and 
that the respondents would pay the appellant’s costs. 


Tur Tramway Committee of Edinburgh Town Council 
have considered the reply from the tramway lessees, who agree to 
the electrification from the Mound to Craiglockhart. They stipu- 
lated that the cost of the new line in Gilmore-place should be 
limited to £13,000 per mile of double track, and 210,000 per mile 
of single track, and with regard to the conversion of the Mound 
route, that the whole cost of this conversion should be borne by the 
corporation. The committee have decided that the limit of cost 
for the electric line in Gilmore-place should not be agreed to, as the 
estimates supplied by experts considerably exceeded these figures. 
With regard to the Mound route, the committee agreed to recom- 
mend the town council to offer to relieve the lessees of payment in 
respect to the cost of the conversion of that portion. The question 
whether the line be overhead or conduit on the Mound is to be left to 
the option of thecouncil, but, according to the Times, the remainder 
of the route is to be overhead, 


NOTES AND MEMORANDA. 


A conTRIBUTION to the study of the calorific emission 
of the sun was made recently to the Paris Academy of Sciences by 
G. Millochau and C. Féry. Basing the constant of the instrument 
on the calibration with an electric furnace, the temperature of 
which was taken as 1673deg. absolute, and correcting for atmo- 
spheric absorption, the temperature of the sun as given by obser- 
vations at the summit of Mt. Blanc is 5620 deg. Cent. 


THE value of the natural gas produced and sold in the 
United States in 1905 was £8,312,571, as compared with £7,699,352 
in 1904, a gain of £613,219, according to the annual report of the 
United States Geological Survey. The number of iron mills sup- 
plied with natural gas in 1905 was 81, and the number of steel 
works 90, as compared with 61 and 82 respectively in 1904. The 
increased value in 1905 resulted from a general advance in price 
rather than from any increase in yield. 


Accorpiné to the official Government report of the 
mining industry of Natal, the total output of coal in that Colony 
in 1905 was 1,129,407 tons, as compared with 858,298 tons in 1904. 
Of the production last year, 952,638 tons were round coal, 148,689 
tons nuts, and 28,080 tons small. Although the output increased 
by 31 per cent., it was derived from twenty collieries, while twenty- 
three contributed in the previous year. The Klip River coalfield 
is still responsible for practically all the production. 


Tae total value of the minerals raised in this country 
during the year 1905 amounted to £95,870,723, a decrease of 
£1,606,916, as compared with 1904. This decrease is to be accounted 
for by a further fall in the average price of coal from 7s. 2-58d 
per ton in 1904 to 6s, 11-38d. in 1905. The total outpnt of coal 
was the highest hitherto recorded, viz., 235,128,936 tons, but the 
value was only £82,038,553, as against £83,851,784 in 1904, and 
£88,227,547 in 1903, when the output was less by more than 34 and 
54 million tons respectively. 


AccorDING to a list compiled by the Iron Age, there 
are now underconstruction, and ordered by the Steel Corporation, 
gas engines aggregating a total of 102,000 horse-power, of which 
44,000 horse-power will be in blowing engines, and 58,000 horse- 
power for other purposes, chiefly for the generation of electric 
power. Only a few of these engines will be supplied with pro- 
ducer gas for special purposes; the rest, furnishing a total of 
100,000 horse-power, will be operated with the gases from the 
blast furnaces, which would otherwise go to waste. 


THE pure alloys of tungsten and manganese, and the 
preparation of tungsten formed the subject of a paper recently 
read before the Paris Academy of Sciences by M. G. Arrivaut. In 
the reduction by aluminium a suitably high temperature of 
reaction is obtained by using Mn,0,, WO;, MnO., and WO, in 
varying proportions. Manganese-tungsten alloys can be prepared 
containing from 12 per cent. to 60 per cent. of tungsten. By pre- 
paring an ingot containing 45 per cent. of tungsten and sub- 
mitting this to the action of hydrochloric acid, the residue was 
nearly pure tungsten, 99°5 per cent. 


TuPELo, a timber which in its best grade closely resembles 
yellow poplar, is now being extensively cut for timber in the South, 
and promises to become of great value in view of the growing 
scarcity of suitable wocd for lumber. It appears that the wood is 
useful for a considerable variety of purposes, but ‘‘is not durable 
in contact with the ground, and requires much care in seasoning.” 
Besides being largely used for packing boxes, Mr. Holroyd states 
that it has almost ‘‘ replaced cypress and pine for use in tramways ” 
The tree is found from Southern Virginia to Northern Florida and 
westward to Texas, Arkansas and Missouri, and is frequently 
associated with cypress. 

Tue United States Census Office has compiled the 
official returns of the Census of 1905 covering the manufacture of 
foundry and machine shop products in the United States.and in 
the ten leading States in the order of their output. From these 
figures it appears that in 1905 there were 8993 establishments with 
a capital of £169,000,000, as compared with 9324 establishments 
having a capital of £133,000,000 in 1900. The item of-capital in 
these returns includes live assets only, and bears no relation to 
issues of stocks and bonds. The reduction in the number of 
establishments‘is attributed to the general tendency toward con- 
solidation in the larger industries. 


A NEW mooring buoy, proposed by Lieutenant D. J. 
Munro, Assistant King’s Harbourmaster, Sheerness, has been 
ordered to be tried by the Admiralty—one at Ports:nouth and one 
in the Medway. The objection to the present form of buoy is that 
the unprotected ends are constantly damaged by vessels navigating 
at night ; and also the round top is a very awkward platform for 
men to work upon in rough weather. The new buoy is conical, 
with flat top, central trench way for the mooring pendant, and 
round in shape, witha heavy rubbing strake of wood. The round 
buoy, when struck, simply revolves round along the ship’s side, 
and the rubbing strake, which goes right round, saves the ironwork 
of the buoy from damage. 


THE quantity of coal exported from this country in 
1905, exclusive of coke and patent fuel and of coal ship; for the 
use of steamers engaged in foreign trade, was 47,476,707 tons, an 
increase of nearly 1} million tons on the exports for 1904. 
Germany received over 74 million tons, France and Italy each over 
six million tons, Sweden over three million tons, and Russia, Spain, 
Denmark, and Egypt each over two million tons. Adding the 
2,287,792 tons‘exported in the form of coke and patent fuel, and 
the 17,396,146 tons shipped for the use of British and foreign 
steamers engaged in foreign trade, the total quantity of coal which 
left the country was 67,160,645 tons. The atnount of coal remain- 
ing for home consumption was 168,958,291 tons, or 3°910 tons per 
head of the population. 


Tue trial of the United States battleship Minnesota, 
which took place on the Rockland, Me., course on October 24th, 
was successful even beyond the expectations of her builders, the 
Newport News Shipbuilding and Drydock Company. According 
to the reports received by the Navy Department, the vessel 
averaged 18-87 knots an hour in her standardisation trial, and her 
best mile with the tide in her favour was at a rate of 19-412 knots. 
The mean number of revolutions per minute for the fastest five 
runs was 123-1], and the maximum number was 125-21. The 
number of revolutions necessary to attain the contract speed of 
18 knots is 114°5. On October 25th the Minnesota had a very 
successful four-hour endurance trial off the New England coast, 
according to reports as yet unofficial, maintaining an average 
speed of 18-851 knots an hour, 


Tue Playa del Rey Bridge, California, has recently 
been completed for the Los Angeles Pacific Railway Company. 
Although it is intended for foot passengers only, this reinforced 
concrete structure is noteworthy on account of its longitudinal 
dimensions and bold design. Particulars given in Concrete state 
that its length is 205ft. 8in., and the clearspan is 146ft. The arch, 
which has the rise of 18ft., comprises three ribs, each l4in. thick 
by 2ft. deep at the crown, including the platform slab, which is 
4in. thick. On account of the unreliable nature of the ground, it 
was necessary to drive piled foundations for the abutments, which 
consist of beds of concrete strengthened by steel rail grillages. 
The ribs are reinforced by four 3h4in. by 2hin. by fin. angle bars, 
one at each corner, connected vertically by l4in. by jin. bars, and 
by three 24]b. rails one over another. Lateral bracing between 
the ribs is afforded by ferro-concrete beams 6in. wide, each rein- 
forced by a 241b. rail, to the ends of ‘which steel plates are riveted 





so as to form brackets reinforcing the knee braces at the connec- 
tions of the transverse beams and main ribs, 
















































































































































MISCELLANEA. 
THe Mayor of Stoke Newington has ruled out of order 


a motion to assess all mechanically-driven vehicles, plying for 
hire, to the local rates, on the ground that the Council has no 
power to assess such vehicles. 


A Commission has just been appointed for the purpose 
of drawing up a project for making the river Werra navigable. 
The project is of great interest toa large part of Central Germany, 
and to many important towns, such as Meiningen, Eisenach, Gotha, 
Erfurt, and others. 


Tue Argentine Government will shortly ask Congress for 
permission to spend 16 million dollars on the enlargement of the 
port of Buenos Ayres. A special committee of merchants has been 
appointed to report on the necessities of the port, so as to make it 
as useful as possible. 


Dover Harbour Works Bill has at length overcome 
the difficulties which suddenly presented themselves, the Commit- 
tee of the House of Commons to which it was referred deciding 
on Wednesday, after amending it in various ways, to report that 
the preamble had been proved, 


THe Gaceta de Madrid of October 27th announces 
that tenders for the execution of the port works at Melilla and 
Chafarinas will be opened forty-five days from the above-mentioned 
date at the offices of the Port Works Board, Melilla, where plans, 
&c., may be inspected ; these are also on view at the Ministry of 
‘* Fomento,” Madrid. 


Tue Commission appointed to report on Italian ports 
has submitted to the Minister of Public Works a scheme for the 
improvement of nearly one hundred ports and of the lights on the 
coast during the years 1907-17. A detailed estimate has been pre- 
pared of the cost of each improvement proposed, the total expendi- 
ture being placed at about 180,000,000 lire (£7,200,000). The 
estimate does not include the cost of railway extension which will 
be needed at some ports. 


THE Ordnance Committee, acting in co-operation with 
the Director of Naval Ordnance and the Director of Artillery, have 
arranged to carry out experiments in firing at the late battleship 
Montagu at Lundy Island, with the object of testing the effect of 
high explosives on modern armour. ‘The projectiles to be used are 
12in. (8501b.) and 9-2in. (3601b.) armour -piercing shell with 
“caps.” The firing ship will be one of the King Edward VII. 
class, which mount guns of these two calibres. 


Ir was originally intended to light the bridge where 
the Paris Metropolitan Railway crosses the Seine by means of 
incandescent gas mantles, but, says the Hlectrician, owing to the 
effects of vibration upon the mantles it was eventually decided to 
adopt electric lighting by incandescent lamps. There are eighty- 
five lamps in ali placed in hanging lanterns; thirty-five of these 
are extinguished by an ingeniously arranged clockwork switch at 
12.15 a.m., the remainder running till daybreak. 


THE Streets and Buildings Committee of Edinburgh 
Town Council have recommended that the erection of the sea wal! 
at Joppa be proceeded with. The wall is to begin at the east of 
Portobello promenade, extend to Joppa Pans, and then from Joppa 
Pans to Eastfield. The promenade will be 50ft. wide. The pro- 
bable cost of the extension will be about £7000, and it is, we 
understand, the intention of the committee to proceed only with 
the part from Eastfield to Joppa Pans after the spring of the year, 
the other part being undertaken later. 


THE Committee specially appointed by the Corporation 
of London to consider the needs of the Port have drawn up a 
report on the subject.- They recommend that, before any definite 
action shall be taken with regard to legislating for the Port, the 
result of the dredging scheme which is being carried out by the 
Thames Conservancy shall be ascertained. It is pointed out that 
the Port of London, so far from being a declining one, is experi- 
encing a great increase of trade. A deputation consisting of the 
chairman and members of the Comm:ttee will shortly wait upon 
the President of the Board of Trade, before whom they will lay 
their views, 

Tue Bulletin of the French Chamber of Commerce of 
Buenos Ayres reports that, on the advice of the Council of Public 
Works, the Argentine Government has purchased the proposals, 
plans, and surveys of M. Offermann, engineer, for the construction 
of a navigable canal between the ports of La Plata and Buenos 
Ayres, and for the enlargement of the latter port. It is thought 
that this purchase will have an important effect in furthering a 
definite plan for this proposed canal, which has been under the con- 
sideration of the Ministry of Public Works for some months, and 
that the Chambers will be asked to give their sanction to it during 
the 1907 session. 

A NEw building for the Engineering Department of 
the University of Pennsylvania was formally dedicated on 
October 19th, and is said t» be the finest, largest, and best 
equipped structure devoted to instruction in engineering in the 
United States, if not in the world. The approximate cost, includ- 
ing equipment, was about £200,000. The largest machine to be 
used for testing has a capacity of 600,000 lb. It is an Olsen, 
vertical four-screw machine of the universal type, capable of 
receiving a column 24ft. long, and is provided with beam extensions 
below the floor level 21ft. long, designed for a load of 200,000 Ib. 
on a span of 20ft. 


A company has at last been formed to take in hand the 
construction of warehouses, extra wharfage and the other general 
improvements still necessary to make Vera Cruz a first-class port. 
All that now remains to be done is to obtain the Government 
approval of the plans, which, once effected, there need be no 
further delay. Thecapital of the company is expected to be about 
£400,000, a fixed rate of interest being guaranteed by the four 
railway companies interested, these being the Mexican Railway 
Company, Limited, the Interoceanic Railway Company of Mexico, 
Limited, the Vera Cruz Railways—Mexico—Limited, and the 
Ferrocarril de Vera Cruz al Pacifico. 


In the Iron Age recently there was described an 
installation of three producers, taking the place of illuminating 
gas. The fuel cost of the gas replacing 1000 cubic feet of illuminat- 
ing gas is 15 cents, using coal as high as 4 dols. per ton, while the 
interest, depreciation, and attention add on aaother 15 cents, 
making the total cost of the gas 30 cents, compared to 1 dol. 
previously paid. The gas is used for heating wax kettles, japan- 
ning, soldering, boiling water in the chemical laboratory, American 
gas furnaces and open flame work. A notable feature in conjunc- 
tion with the use of this gas is that no air blast is required, which 
was previously used with illuminating gas to obtain the heats 
required. 


AN interesting example of the use of electricity in an 
emergency occurred recently in Philadelphia. At the Mint a well 
is being bored which has reached a aepth of some 540ft. <A few 
weeks ago one side of the jar rein of the drill, 18in. long and 
weighing 191b., broke off and wedged crossways in the hole at the 
bottom. The contractor doing the work fished for ten days trying 
to recover the broken piece without result. The problem was 
solved by the construction of an improvised electro-magnet consist- 
ing of a piece of steel 3in. in diameter, on one end of which was 
wound a coil protected by a copper sheathing. Long leads were 
attached and the apparatus was lowered down the boring. Accord- 
ing to the Electrical Review of New York, the current, 1? ampéres 
at 220 volts, was then turned on, and the magnet was pulled up, 





bringing with it the broken tool and all the metal particles that 
were in the well from the boring. 
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TUBE RAILWAY CONSTRUCTION 


( For deseription see page 468 ) 
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Fig. 29-MOORGATE CROSS-OVER, SHOWING DISMANTLING OF i6ft. SHIELD 








ig. 30—TIMBERING GF MOORGATE STREET SHIELD CHAMBER 
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H. W. (Preston Park).—Details of submarines, both English and foreign, 
are absolutely confidential. Sectional drawings canuot be obtained. 

R. F.—We cannot find that Bauxite bricks are obtainable anywhere in 
London. Possibly, G. 8. Blackwell, Sons and Co., of The Albany, Old 
Hall-street, Liverpool, could supply them. 

G. B.—Foundry b'ack is finely powdered oak charcoal. It is used either 
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becomes very viscous. (ii) The two materials are totally different ; 
one is organic and the other inorganic. (iii.) The worst that could 
happen would be that the water might become slightly alkaline. (iv ) 
At almost any large chemists, try Baird and Tatlock, Limited, of 14, 
Cross-street. Hatton-garden, E.C. (v.) It is not possible to give any 
defiuite time, as the setting varies with circumstances. 
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DEATH. 


On the 26th u't., at his residence, in Smyrna, Epwarp Purssr, 
M.I.C.E., for many years director of the Ottoman Railway (Smyrna to 
Aidin), in his 85th year. 
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The Cost of Power. 


From the first we have insisted that in dealing 
with the cost of power the prime factor to be con- 
sidered is the user’s outlay in money. The average 
manufacturer does not trouble his head with thermo- 
dynamics or the utilisation of heat. He must 
spend a certain sum annually, or monthly, or 
weekly, on power to drive his looms, or jennys, or 
lathes, or dynamos, or pumps, or fans. Thermal 
efficiency is not for him an end, but simply means 
to an end. Indeed, it is but one in a multitude of 
factors. For years, however, almost all the writing 
or speaking that dealt with the cost of power seemed 
to assume that the key to the situation must be 
sought in thermal efficiency. But this was quite 
outside the purview of the men really most con- 
cerned. It is only within a comparatively recent 
period that our own view has been fully accepted. 
Men witha true sense of proportion, the power to 
appraise factors at their correct value, and sufficient 
knowledge to enable them to deal in a convincing 
way with the subject, have, however, begun to make 
themselves heard. One of these men is Mr. Esson, 
whose presidential address to the Civil and Mechani- 
cal Engineers’ Society, delivered on the 2nd of 
October, ought to be in the hands of every engi- 
neering student in the country. Mr. Esson, as a 
preliminary, lays it down as an axiom, that “ the 
man who takes a strictly commercial view of power 
matters is generally content to leave theoretical 
and mathematical considerations to expert con- 


money value of the fuel he uses, and of the power 
he gets for it. He judges of the efficiency of the 
system on the basis of so much paid for, so much 
received ; but whether the heat efficiency of the 
engine, per se, is high or low is a question which 
does not trouble him. The most inefficient arrange- 
ment from the scientific point of view may be pro- 
perly regarded as the most efficient, seeing that he 
is concerned only with a definition which expresses 
efficiency in terms of pounds, shillings, and pence.” 

The address then goes on to compare the cost of 
power supplied by steam, gas, and oil. Water 
power is only mentioned because we have very 
little in Great Britain. Town gas is excluded 
because of its cost. Only the Diesel oil engine is 
named, because it is supposed to represent the best 
that oil can do. Producer, Mond, and blast furnace 
gas are selected as representing the true explosive 
engine ; and we have then a very simple and straight- 
forward statement of relative cost, and, to use 
words which we have used before in another article, 
the influence of environment. While we admit 
that on the whole Mr. Esson’s arguments are 
sound, we also hold that.in some cases he has, in 
his desire to be fair, overshot the mark. Thus, 
saying that the steam engine has reached a perfec- 
tion on which it is impossible to improve, he 
appears to hold that the perfection is represented 
by a triple-expansion condensing engine working 
with 150 lb. steam, superheated 100 deg., and using 
14 lb. of steam per electrical horse-power per hour. 
This is not fair to the steam engine. An indicated 
horse-power has been had for little over 9 1b. of 
superheated steam per hour, and, granting an 
efficiency of only 90 per cent. between the engine 
and the terminals of the dynamo, we should 
get an electrical horse-power for about 101b. of 
steam. Making allowances, however, we think that 
it would be quite safe to assume that a quadruple- 
expansion engine working with 200 deg. superheat, 
and 200 lb. pressure, ought to give one electrical 
horse-power for 12 lb. of steam. We, however, 
should not have quarrelled about Mr. Esson’s esti- 
mate unless he had specifically stated that the 
steam engine was past improvement. No doubt 
14 lb. of steam per electrical horse-power may be 
taken to represent some of the best work regularly 
done in power-houses, for the better class of engines 
are still exceptional. Including boilers and auxili- 
aries, Mr. Esson concludes that one electrical horse- 
power can be hail for an hour from 23 lb. of 
bituminous slack, costing in the boiler-house 7s. 6d. 
a ton, or about 25 lb. for a penny. These figures 
work out at -09d. as the cost of fuel per electrical 
horse-power per hour. About this estimate we 
need only say that we should prefer to take the 
cost of the coal in the furnaces. If it is put there 
by hand the stoker has to be paid. If by machinery, 
the cost may or may not be less, but it represents 
an outlay which would, we think, have been more 
conveniently included here. 

Mr. Esson next considers gas plant, and points 
out that the suction producer system is heavily 
weighted by the cost of anthracite, while on the 
Mond system cheap bituminous slack can be 
employed. About the oil engine he has a little to 
say, and he then sums up the fuel cost of the 
various systems. The figures are:—Mond gas, 
‘051d.; suction gas, -129d.; steam condensing, 
-090d.; steam non-condensing, -120; oil, -125d. 
So far we have been dealing with thermal efficiency 
only, but, in point of fact, there are at least a dozen 
other factors to be considered which are of quite as 
much importance as fuel, such as interest on 
capital, the cost of water, general charges, &c. We 
do not think that Mr. Esson has allowed anything 
like an adequate sum for the upkeep of the 
machinery. He assumes that a sufficient sum shall 
be paid to an insurance company to replace the exist- 
ing machinery in twenty-six years, and for this 24 per 
cent. on the first cost would suffice. Machinery must 
wear out some day. Itis to provide against this evil 
day that a depreciation fund must be built up, the 
theory being that the actual value of the machinery 
at any particular time, plus the amount standing to 
the credit of the fund, shall together be equal to the 
original value of the machinery on the day on which 
it was set to work. Mr. Esson tells us elsewhere 
that much difference of opinion exists as to 
what the percentage should be. This is, indeed, 
matter of common knowledge. But renewais 
cannot possibly meet the case. In the first place, 
it is simply absurd to suppose that under modern 
conditions of working an engine will last for twenty- 
six years, or ought to be expected to do so; but, if 
it does, that result can only be secured by a con- 
tinual outlay intended to maintain it in good con- 
dition. The engine cannot be permitted to wear 
itself out gradually ; nor-will it run up to a certain 
date and then fall to pieces all at once. Mr. Esson 
takes the cost of a 500 horse-power plant at £5400 
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only comes to a fraction over £130. It is too much 
to suppose that a triple-expansion engine, with its 
dynamo, can be kept running for twenty-seven 
years at 300 revolutions per minute on such a sum 
as this. We take it for granted, therefore, 
that the 2$ per cent. is to represent a renewal 
fund pure and simple, and that maintenance is 
quite a separate charge ; but we are sure it is 
well to be very careful and explicit about this 
section of charges, because it is just here that we 
find the misfortunes of many undertakings com- 
mence. We see, indeed, that Mr. Esson gives the 
cost of maintenance and repairs as for Mond gas, 
‘075d. ; suction gas and steam, -070d.; non-con- 
densing steam, ‘068d.; and oil, 065d. But it is 
not quite clear whether “maintenance” does or 
does not include the 2} per cent. for renewals. 
Adding ail charges together, he comes to the con- 
clusion that any one of the systems named will 
give on the consumer's own premises one electrical 
horse-power for °385d. per hour. With certain 
modifications this comes out at -4d. “The question 
is,’ says Mr. Esson, “Can the companies who 
undertake to deliver power from a general power- 
house beat this ?” 

In conclusion, we must add that the figures 
which Mr. Esson gives, and which we have quoted, 
are all the result of calculations made on certain 
assumptions. But heis cautious enough to say that 
it is entirely desirable that they should be compared 
with actual figures, and the results of the compari- 
son are exceedingly instructive. He gives the real 
figures in Newcastle-on-Tyne, everything included, 
as follows :—Generating, -25d.; rent, rates, «c,, 
*03d.; administration, ‘06d ; capital charges, -288d.; 
total, -628d. This is not far from twice the sum 
deduced from assumption. Obviously, it will be 
out of the power of outside companies to compete 
with home production under such conditions. 
But is it really true that the manufacturer can pro- 
duce power for himself on a comparatively small 
scale so much cheaper than can a great company ? 
No direct evidence that any one is doing this 
appears to be available. 


The Clyde Strike. 


In pursuance of the resolution come to by the 
North-West Engineering Trades Employers’ Asso- 
ciation to notify a “lock-out ” of all members of the 
Boilermakers’ Society employed in the Associated 


boiler shops, unless the members now on strike 
belonging to the shipyard branches returned to work, 
notices were duly posted at the yards on the after- 


noon of Monday, the 5th inst. “The Association 
has resolved,’ so runs the announcement, “that 
should the strike continue until Saturday, 17th 
November, 1906, it will be necessary on that date to 
dispense with the services of the members of the 
Society employed in the Associated boiler shops.” 
The workmen engaged in boiler shops generally, 
whether attached to shipbuilding establishments or 
not, to whom this notice applies, received an advance 
of 24 per cent. in April last, and have not, so far, 
been actively concerned inthe present dispute. As 
members of the same Society—The Boilermakers’ 
and Iron and Steel Shipbuilders’ Society —they have, 
however, helped by their contributions to keep the 
strikers out, and this has led the engineering 
and boilermaking employers, many of whom 
are also shipbuilders, to decide in favour of 
dismissing them. It was thought that perhaps 
the boilermakers would anticipate the lock-out by 
ceasing work at once, or before the 17th inst. ; but 
so far this is not so, and it is understood that, 
acting on the advice of the officials of their Society, 
they will remain at their posts until the lock-out 
takes effect, or, rather, until, as is hoped, a satis- 
factory settlement can be effected before that 
juncture arrives, thus avoiding the greater trouble. 
Apart from the posting of the notices, there were 
no local developments on the 5th or 6th inst., but 
an important conference took place in Newcastle on 
the 5th between the Executive Council of the 
Boilermakers and a number of head officials of the 
Federated Trades. While nothing definite was 
arrived at, and further conferring was adjourned till 
to-day—Friday, the 9th—it was understood that 
the delegates of the Federation of Trades were of 
the opinion that it would be advisable for the 
Boilermakers’ Society not to hold out any longer 
for an advance of wages, but to seek for a com- 
promise, and to wait for a better opportunity of 
obtaining an advance. The dispute threatens to 
have such serious consequences, and there are so 
many dangers of trouble in other districts arising 
from the strike and threatened lock-out, and 
uniting to bring about a national dislocation of 
work, that the Federation of Trades consider 
it would be wise not to press the claim for 
an advance of wages meantime. Whether the 
Boilermakers’ Executive will at an early date see 


matters in this light is another question. It is 
affirmed, and deeply felt, over a very widespread 
area, that if put again to the vote of the men them- 
selves the result would be overwhelmingly in favour 
of this advice. Meantime, in very many cases ship- 
owners are willingly accepting the situation as pro- 
vided for in the usual “strike clause” of the ship- 
builder’s contract, and are not pressing, but rather 
the reverse, for timely delivery of the vessels on 
hand. The Admiralty also quite understand that 
the progress being made with the two armoured 
cruisers being built on the Clyde has been hindered 
by the strike, and that the contractors are justified 
in appealing to the strike clauses. The money 
voted, however, must be spent before March, or 
returned to the Treasury, but it is probable that it 
will be diverted to some corresponding purpose 
already authorised by Parliament proceeding in 
other districts. A usually well-informed corre- 
spondent on naval matters has stated that 
in view of the new policy of carefully con- 
sidering the distribution of naval work to 
the different districts, delay in the completion 
of the two Clyde cruisers may influence future 
contracts. The money not spent on them will go 
to two new Dreadnoughts, to be laid down respec- 
tively at Portsmouth and Devonport, and orders 
have been issued to the two establishments to 
proceed with the work more expeditiously than was 
at one time contemplated. Only about £70,000 
was to have been spent on each ship before March, 
but in order that all the money voted for new ship- 
building may be spent, the dockyards will have a 
larger vote. On one of the Clyde cruisers there 
should be spent before March next £320,000 on the 
hull and £232,761 on machinery; and on the other 
ship £317,000 on the hull, and £232,762 on the 
machinery. This diversion of monies, which, in 
ordinary circumstances, would be spent on the 
Clyde, cannot surely be regarded with utter com- 
placency by Clydesdale artizans. Besides, it is a 
part of the policy at the Admiralty to have one new 
ship always on hand at Portsmouth and Devonport ; 
and if the progress on the ships now ordered 
enables them to be launched a year hence, these 
establishments may get both of the only two ships 
to be laid down then, so that there will not be any 
new battleship work in 1907 for Clyde or other 
contractors under the present naval construction 
policy. 


Industrial Works on the Coast. 


A NEW movement is proceeding in Germany at 
the present time that is of particular interest to 
British firms who are engaged in the iron and steel, 
engineering and shipbuilding trades, inasmuch as 
the object in view is not only to strengthen the 
productive capabilities of the country, but also to 
impart a stimulus to the export trade. The 
schemes embodied in the movement relate to the 
establishment of new industries on the coast line of 
Germany, both in the Baltic and the North Seas. 
It is not a question of the migration of branches of 
trade from inland centres to the coast in emulation 
of the slight tendency in this direction which pre- 
vails in Great Britain. On the contrary, the aim is 
the ereetion of absolutely new works independently 
of those which exist in the inland parts of the 
country. If we leave out of consideration the 
district of Upper Silesia, it may be said that the 
greater portion of the iron and steel industry of 
Germany is situated in the two areas represented 
by Rhenish-Westphalia and Lorraine, and these 
provide the majority of the constituents and pro- 
duction of the pig iron and steel syndicates. 
Westphalia sits, figuratively speaking, on the rich 
coal measures of the Ruhr, while Lorraine is the 
leading centre of the output of iron ores, and the 
one complements the other to a considerable 
extent, apart from the imports of ore made by some 
of the Westphalian works. It is, then, these two 
important regions, inclusive of the works in the 
Saar, which are banded together by means of trade 
syndicates, and which regard with some concern 
the schemes for. the establishment of new works on 
the coast on account of the rivalry which they will 
probably bring to bear by being able to purchase 
foreign supplies of coal and coke and ore, ard thus 
being independent of deliveries from the inland 
mines. At the same time, the question of competi- 
tion with British works also comes into considera- 
tion, having regard either to the position or 
avowed intention of promoting the export trade. 

The concern manifested in Westphalian circles at 
the course of events on the coast is founded on the 
experience already gained in respect of the Kraft 
Ironworks at Stettin, while the interest of British 
exporters of pig iron, exclusive of the abnormal 
circumstances now prevailing in Westphalia, 
specially lies in the northern market of Germany. 





The undertaking of the Kraft Company, which was 
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founded a few years ago by, we beli 
Henckel von Tieeaema ie maccsesfally cua 
the onslaught of the Dusseldorf Pig Tron Synding 
for a long time, and it also emerged very sati rm 
torily from the provisional agreement whieh oe 
concluded about a year ago in respect of the re ke 
tion of prices and the mutual restriction of gph sf 
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of activity. With this striking example of ing 
pendence of a distant coast works, it is com - 
hensible that the origination in the past Pas 
months of schemes for the erection of works a 
similar kind at Lubeck, Emden, and Brome, 
calculated to arouse fresh apprehensions jn Weet. 
phalia, especially as the projects are being partly 
supported by the State and are partly in association 
with other undertakings. The Lubeck scheme, 
; : : . ; @ 
which was at first discredited in Westphalia, hac 
been financially supported by the State of Lubeck 
to the extent of over a hundred thousand pounds 
and next year will witness the commencement a 
production at the blast furnaces. At Emden 
where the North Sea shipbuilding yard was starte4 
two or three years ago, the Hohenzollern Hutte ig 
to rise, apparently in indirect connection with the 
yard, on land placed at the disposal of the compan 
by the Prussian Government, which is credited with 
having granted other important facilities to the 
company. The scheme for Bremen, the second 
port in Germany from the standpoint of maritime 
importance, is said to be related closely to the North 
German Lloyd Steamship Company, which hag 
already participated in the formation at that port 
of engineering works, a motor car factory, and other 
industrial enterprises. The Norddeutsche Hutte 
as the Bremen concern is called, specially aims at 
the production of pig iron for export purposes, of 
foundry iron and of steel for shipbuilding purposes, 
and the sum of six hundred thousand pounds is to 
be expended on the establishment of the works. 
The projection of three new works on the coast, 
in emulation of the successful undertaking of the 
Kraft Company at Stettin, is a noteworthy event in 
the short period of twelve months, and it would not 
be surprising to hear of other schemes of a similar 
character in the near future.. It may be assumed, 
if it has not already been settled, that two of the 
works will procure their supplies of coal and coke 
from abroad, even if the Lubeck works should not 
do so. The question of deliveries of iron ore is, 
perhaps, of more importance for the near future 
than that of fuel, because the Westphalian works 
are already somewhat apprehensive on this point, 
partly on account of the continued agitation in 
Sweden for the working up of the native production 
in the country itself, and the exportation of manu- 
factured iron and steel on a large scale. Indeed, 
the Westphalia iron producers are looking with 
greater attention to Spain, from which Great Britain 
obtained 78 per cent. of her total imports of iron 
ore in 1905; and the iron ore question is certainly 
the dominating factor in the situation at the 
present time for the principal producers in 
Europe which have to supplement their native 
resources. At any rate, the new works rising’on 
the German coast should be more favourably 
situated than those which are inland, as instanced 
by the Kraft works at Stettin, but the introduction 
of State support, either directly or indirectly, as at 
Lubeck and Emden respectively, may bring into 
play an element which has counteracting influences, 
of which the unfortunate electricity and steelworks 
at Danzig is a remarkable example. Nevertheless, 
the present tendency is towards the coast—that is, 
to the sites of the shipbuilding yards and the 
shipping. When the three new works are com- 
pleted it will be time enough to speculate as to their 
probable effects both on German trade and the 
British iron and steel industry. The iron ore 
problem affords the key to the situation, and this is, 
apparently, held in Europe by Spain and Sweden, 
although the enormous undeveloped resources of 
France should be available in the course of the next 
few years. 


The Trades Disputes Bill. 


AFTER an eventful career in the Lower Chamber, 
it seems that the Trades Disputes Bill is about to 
be submitted to the judgment of the Peers. Here is 
a measure which was not, in its present form, pro- 
moted in the first instance by the Government of the 
day. It only represents the will of a comparatively 
small proportion of the working classes ; for it is to be 
remembered that trades unionists only constitute 
5 per cent. of the population. Finally, it violates 
principles of the common law of England, which 
have broadened down throughout the ages. If the 
Bill becomes law in its present form, we shall no 
longer be able to boast of the maxim, “ Ubi jus, ibi 
remedium” ; it must in future run :—*“ There is no 
wrong without a remedy unless (a) that wrong is done 
by a trade union, or (b) in furtherance of a trade 
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In short, the House of;Commons,f{in‘its 


—. wisdom, asks the Peers to consider a 
Pil «for the promotion of civil war and other 
urposes.” 


The course of the more recent debates when the 
Bill was being discussed in Committee serves to 
show that the one object of the Government has 
heen to submit to the Labour Party in this matter. 
Concession after concession has been made, until 
finally the posifion of tie unions is better than it 
would have been had Mr. Hudson 8 Bill been passed 
in its integrity. Consider, for instance, the famous 
munity clause. The Labour Party originally 
asked for a declaration that “an action shall not be 
brought against a trade union, or other association 
aforesaid for the recovery of damage sustained by 
any person or persons by reason of the action of a 
member or members of such trade union or other 
association aforesaid.” This left open the right to 
o to the Courts and ask for an injunction to restrain 
a union from continuing acts of molestation. Even 
this protection has now been taken away by the 
Attorney-General, who moved that the words “for 
the recovery of damages ”* be deleted, and the declared 
will of the House of Commons upon this branch of 
the subject is now as follows :—‘“ An action against 
atrade union, whether of workmen or masters, or 
gainst any members or officials thereof, on behalf 

of themselves and all other members of the trade 
union, in respect of any tortious act alleged to have 
been committed by or on behalf of the trade union, 
shall not be entertained by any Court; provided 
that nothing in this section shall affect the liability 
of the trustees of such unions to be sued in the 
events provided for by the Trades Union Act, 1871, 
Section 9.” If this clause were limited so as to pro- 
tect the unions in respect of acts done in furtherance 
or pursuance of a trade dispute, our objection would 
not be so great. But this is not the case. As it 
now stands, they are protected from actions of all 
kinds; an amendment limiting the protection in 
the manner above mentioned having been rejected 
by @ majority of 344 votes to 69. It follows that 
the unions are protected from actions for conspiracy 
to injure a man in his trade or business, in so far 
as such a conspiracy may be dealt with in a civil 
Court; assault and battery; libel and slander ; 
damage to property and all kinds of trespass. The 
perpetrators of some of these acts may be guilty of 
offences which will bring them within reach of the 
criminal law, but the union collectively is never 
to be answerable in damages. 

One of the chief arguments advanced by the 
Labour Party in favour of the Bill is that they are 
merely restoring the law to what it was for thirty 
years prior to the Taff Vale decision. The hollow- 
ness of this pretence was exposed by Mr. F. E. 
Smith in the course of the debate on the report 
stage. In the course of a speech on Monday night 
the Attorney-General had said: “It is not the 
intention of the Government to do more than 
perpetuate the historical traditions of the last thirty 
years in regard to the exceptional treatment of trades 
unions.” He also said: ‘‘ The historical precedents 
of 1871 and 1875 amply support the immunity clause.” 
Mr. F. E. Smith, however, read a quotation from 
the Attorney-General’s speech when introducing 
the Government measure in the spring, which 
showed that he had changed his opinion. On that 
oceasion Sir J. Lawson Walton said:—“It might 
be said that there was a prescriptive right, and that 
for thirty years trades unionists had enjoyed these 
privileges, and that therefore they ought to con- 
tinue, but historically there was no foundation for 
that argument, In 1892 an action was 
successfully brought against a trade union, and we 
have declarations from the House of Lords that 
from 1883 onwards an action could be brought. 
And are we to found an Act of Parliament upon the 
hypothesis that that expression of opinion from the 
highest legal Court in the realm is without 
authority ? No; we are bound to recognise that 
there is some foundation for it.” Reading this, 
one can scarce believe it to be anything but the 
speech of a rigid opponent of the present Bill; 
that it isa declaration from the lips of the most 
prominent supporter of the Bill before the House 
passes allcomprehension. Amongst the supporters 
of this argument in favour of a return tothe con- 
ditions accepted before the famous Taff Vale 
decision it is a favourite plea that the unions have 
not abused their powers in the past. Let us 
enquire for a moment if this is so. We give one 
illustration which shows at the same time the dis- 
ability under which plaintiffs against a union would 
suffer. In the case of McGuire v. The Amalgamated 
Society of House Decorators, which was reported 
in the Times of March sth, 1904, the defendant 
union, whose members followed the same employ- 
ment as the plaintiff, objected to his being allowed 
to work or to find employment in places where 
members of the defendant union were employed. 





Representations being made™to%the employers that 
if the plaintiff was allowed to work the other men 
would go out, the plaintiff was discharged, although 
they had no fault to find with him. He then 
brought an action, alleging that the local branch 
were responsible for the acts of the men who had 
taken active part in procuring his dismissal, and 
that the union as a body was liable for the acts of 
the local branch. A jury awarded him £25 damages, 
which were paid out of the union funds. If the 
proposals now before the House of Commons 
become law this remedy will not be open to any 
workmen. He may not even bring suit against 
individuals, for the defence will be set up, “This 
was an act done in furtherance of a trade dispute, 
in respect of which no action lies.” 


As a final note of warning to those who have the 
conduct of this iniquitous measure, we desire to 
point out that there are from 900 to 1000 unions 
of employers in the country. Employers have 
raised no voice in favour of the measure; indeed, 
they have one and all opposed it; but assuming 
increased powers of oppression are conferred upon 
the men, the masters may have to take steps for 
their own protection. We hope that even if the 
House of Lords do pass the Bill they will subject it 
to very considerable amendment. 


Electricity for London. 


Last week we gave the outlines of the proposals 
of the Highways Committee of the London County 
Council concerning the supply of electricity in 
London. On Tuesday last, in spite of a consider- 
able amount of opposition from members who had 
sufficient foresight to perceive to what disaster these 
proposals are likely to lead, the Council adopted 
them in their entirety. Londoners are therefore 
pledged, by the decision of their governing body, to 
a scheme which is of a most hazardous nature, and 
which will involve the risking of vast sums of 
money. The one grain of consolation which is to 
be obtained at the moment is the fact that, though 
the Council has taken up the scheme, it has not 
become law. Even now there is the opportunity 
for the ratepayers to organise such opposition that 
Parliament would refuse to sanction it. At the 
risk of seeming to repeat ourselves too often, we feel 
that we must again reiterate our warnings regard- 
ing this monstrous misapplication of public funds. 
The London County Council poses as being the 
friend of every one, and claims to do those 
things which are best for all. Now, it is cer- 
tainly not clear that this present move is 
for the best. There must be a great risk 
connected with an undertaking of this magnitude, 
and we maintain that this risk should not be taken 
with public money. It is not as though an imme- 
diate and certain return on the money were to be 
looked for. It is not as though the Council had 
been universally successfully in all its ventures. 
The contrary is the case in each instance. The 
capital expended, even if it finally managed to earn 
anything, would for a long while remain unre- 
munerative. Naturally enough the unfortunate 
ratepayers would have to make up the deficiency in 
one form or another. Nor can the Council claim to 
have exhibited any marked business capacity —saving 
its undoubted ability to veil expenditure under 
various disguises—in some of the schemes it has 
fathered. Rather it may be said to have hopelessly 
muddled almost everything it has laid its hand to. 
In times gone by the Board of Works was ignomin- 
iously abolished because of its mismanagement 
and extravagance. In neither of these was it fit to 
hold a candle to the London County Council. One 
has but to study statistics to have this most forcibly 
brought home. Incapacity and wantonness are 
written in large characters over the records of the 
body which has in its charge the most important 
city of the world. The word scandal is really not 
too strong to apply to the matter. Quite recently 
the ratepayers of London have shown in no un- 
decided manner their feelings regarding municipal 
extravagance. It is earnestly to be hoped that the 
same spirit will be evinced in opposing by every 
possible means the passing into law of the Council’s 
Bill when it is brought forward. Nothing but 
failure is to be looked for in such a scheme as is 
proposed, and we repeat again that if risks of this 
kind are to be taken it must be by private concerns, 
and not with public money. We are by no means 
exaggerating when we speak of risks in connection 
with municipal electrical schemes. A moment’s 
consideration of the financial results of the Metro- 
politan Borough Councils’ electrical undertakings 
up to March 31st, 1905—these results, be it said, 
being actually published in the County Council’s 
“ London Statistics ’’—will show that the danger is 
only too real. In three instances there was a relief 
to the rates to a total extent of £18,392. In seven 





cases there was a loss to the rates involving a 
total of £56,227. The net deficit was, therefore, 
£37,835. These figures, on which comment is quite 
needless, must be taken together with the fact that 
in many cases the accounts would be much worse 
than they seem were it not that the electricity 
departments charge the streets departments exorbi- 
tantly for public lighting. Thus, the electrical 
accounts are bolstered up, but the unfortunate rate- 
payer, none the less, has to pay the piper. 


Naval Stokers. 


Events at Portsmouth on Sunday and Monday 
night have provided a good deal of sensational press 
reports, and brought naval stokers very prominently 
to the fore. We hold no brief for those who flaunt 
discipline and authority, but the free use of the 
word “ mutiny ” has been much overdone. Serious 
the disturbances certainly were. Exactly how 
serious is not yet clear in the none too accurate 
reports in the daily Press. But it is abundantly 
evident that rough horse play, drunken spree, and 
so forth were more to the fore than actual mutiny. 
The stokers in question were raw, newly-joined 
hands, little used to discipline, and not to be con- 
founded with the average stoker at sea. The kick- 
ing of a young horse half-broken in is what the 
rioting really amounted to. When the present 
excitement has died down—which may not be quite 
yet, despite present appearances—it is very 
probable that the question of executive rank for 
engineer officers will come very much to the fore. 
Engineer officers understand the stoker, and they 
sympathise with him in many of his daily troubles 
in a way that deck officers, from sheer ignorance 
of the conditions obtaining, are unable todo. The 
Portsmouth “mutiny” had nothing to do with 
stokers’ disabilities in any way, but it was con- 
nected with the general engine-room grievance that 
deck officers do not understand stoker conditions, 
and to this is to be attributed the undoubted 
sympathy that the rioters received from the engine- 
room hands in ships in harbour. This in no way 
palliates the disgraceful scenes of Monday night— 
scenes that were alike a disgrace to authorities and 
rioters; but it does suggest that the experiment 
of stokers- being governed by their own officers 
might be tried. The stoker, whatever his failings, 
is full of esprit de corps. Among stokers of 
some service this is very marked indeed; it may 
not be impossible to produce it in the relatively raw 
material. . 








THE CATASTROPHE OF THE FRENCH 
SUBMARINE LUTIN. 
By Sir W. H. Wuire, K.C.B., F.R.S. 


Tue Lutin suddenly foundered off Bizerta, while 
practising on the 17th October, and went to the bottom, 
at a depth of nearly 120ft. Every possible effort was 
made to discover and raise the vessel immediately after 
the accident. Lord Charles Beresford gave prompt 
assistance by detaching vessels from Malta, and this fact 
has been gratefully acknowledged, and will not soon be 
forgotten in France. Notwithstanding all the efforts 
made, some time elapsed before the position of the 
sunken submarine was definitely fixed, the operations of 
raising her proved difficult, and all the officers and men 
on board lost their lives. The Lutin was placed in dry 
dock on the 27th October, and carefully examined by the 
members of a Special Commission appointed for that 
purpose by the Minister of Marine, who had proceeded to 
Bizerta to investigate the circumstances of the loss on 
the spot, and watched the salvage operations. The final 
report of the French Commission has not yet appeared, 
but the evidence which has been published as to the 
behaviour of the vessel at the time of the accident, and as 
to the discoveries made when she was examined in dry 
dock, enable a definite opinion to be formed on essential 
points, and these may be briefly summarised, since they 
have a bearing on submarine construction generally. 

The Lutin is a sister vessel to the Farfadet, which also 
sank at Bizerta some months ago. It was established, in 
that case, that foundering was due to the fact that one of 
the hatchway covers had been closed imperfectly, so that 
water entered the interior in considerable quantity, and 
made the vessel plunge obliquely to the bottom. This 
accident was in comparatively shallow water; and it will 
be remembered that the vessel was raised until one end 
was atove the surface of the water and communications 
were established with the imprisoned crew who had been 
able to reach that portion; finally, by the breakage of the 
lifting chain, the vessel sank and all on board perished. 
The case of the Lutin is entirely different from that of 
the Farfadet. She had dived three times successfully on 
the day of the disaster, probably going down to a 
depth of 50ft. below the surface on each occasion, and 
then returning. A convoying vessel was in attendance, 
and observers on board her were watching the per- 
formance of the submarine. When a fourth descent was 
made these observers noted that instead of the vessel 
reappearing in a horizontal position, or nearly so, she 
came to the surface with a very considerable trim by the 
stern; about 20ft. of the forward part appeared above 
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the surface and then slowly disappeared, the interval of 
time during which the vessel was visible being estimated 
at 14 to 2 minutes. This behaviour clearly indicated the 
entry of water into the after part of the vessel. In no 
other way could such a change of trim have occurred, 
and the gradual disappearance of the Lutin showed that 
her buoyancy was gradually destroyed. Examination in 
dry dock disclosed the existence of six leaks in the 
skin plating, and all of these—except one-—were at the 
after end. When the water had been pumped from the 
dry dock jets of water discharged themselves from these 
six apertures, and it is reported that the diameter of each 
of the jets was ‘about 2in. Four of the leaks were in 
the neighbourhood of the bilge keels, and the water 
baliast tanks. One was near the after rudder, and the 
rudder itself was bent. Some of these injuries may 
possibly have been produced by the final plunge to the 
bottom in the great depth of water above mentioned. It 


is practically certain, however, that during the fourth | 


plunge leaks must have been caused in the skin plating 
aft, and water must have begun to enter there; otherwise 
the change of trim by the stern which was observed could 
not have been produced. It may well have happened 
that during the fourth plunge the vessel reached a greater 
depth than was intended, and that the weakest portions 
of the structure towards the stern yielded under severe 
external pressure. A small local deformation would 
suffice to destroy the water-tightness of the skin plating, 
and in a very short time a great head of water would 


inevitably result in considerable quantities of water | 


entering even through a few small openings, and the 


trifling “‘reserve of buoyancy” which these vessels retain | 


when in the diving condition would be overcome rapidly. 
The five leaks aft are said to have discharged jets, each 


of 2in. diameter, representing nearly 16 square inches in | 


total area. At the mid-depth of water, about 60ft., the ini- 


tial velocity of inflow through these leaks due to “ head” | 


would be over 60ft. per second, and the weight of water 


bodies of the commanding officer and of several of the 
crew were found immediately under this hatchway in 
attitudes indicating that an attempt was made to open the 
hatch and to escape. This attempt was no doubt made 
after the bow of the vessel appeared above water, as soon 
as the crew realised that she was gradually foundering. 
The opening of the hatch could not be completed in time 
to be of service to the unfortunate men, and the attempt 
contributed to the final plunge by admitting large quanti- 
ties of water rapidly to the interior. Leakage aft was, 
however, undoubtedly the primary cause of the disaster, 
and the question of the sufficiency of the structural 
strength, especially at the after part, necessarily arises. 
It was at first stated that the Lutin had accidentally 
grounded not long before the accident, and it was sur- 
| mised that some damage might then have occurred at 
| the after end, and been the primary cause of the catas- 
| trophe. This has since been denied. 
| It is known that, of late, experiments have been made 
| to test the structural strength of French submarines by 
| sinking them to considerable depths, and it has been 
|reported that these tests were satisfactory. It is 
| interesting also to recall the circumstance that Captain 
| Bacon, in his paper read before the Institution of Naval 
| Architects in 1905, gave a chart indicating the very 


| limited areas around the British coasts in which the | 


| depth of the water was such that boats could sink to the 
| bottom without a risk of having their hulls collapsed by 
external pressure. From this chart it would appear that 
about 150ft. of depth was considered to be the limit 
| beyond which submarines could not sink without risk of 
collapse. The practical conclusions from the foregoing 
statements obviously are—(1) That the sufficiency of the 
structural strength of submarines ought to be demon- 
strated by actual test, and not based simply on theoreti- 


should be provided beyond that required for operations 


|at ordinary working depths. There have been many 


entering per second would be over 400]b. Probably the | instances in which British and foreign submarines have 


reserve of buoyancy in the diving condition did not exceed | 
1000 lb., so that a very short time would suffice to destroy | 
the floating power, unless water ballast was ejected rapidly 
or detachable weights let go promptly. 

An important discovery, first made by the divers, was 
confirmed by the examination in dry dock; the hatch 
forward, opening into the interior, was partly open. The 


accidentally gone to the bottom; and it is certain that, | 


when the power of submergence is obtained, the reserve 
of buoyancy in the diving condition must be extremely 
small, and the conditions of stability such that even with 


skilled and careful management depths below the surface | 


may be occasionally reached which earry with them 
special risks: 


cal reasoning; and (2) that a good margin of strength | 1 ‘ 
| The works will be in direct touch with the steel mills, having 4 


| railway system on either side, and two stations for goods traffic 


Another feature in the Lutin which deserves notice is that 
she was subdivided into water-tight compartments. The 
forward partition is said to have been closed ; the first from 
the stern to have been open and the second closed. Neither 
in this case nor in that of the Farfadet did the existence 
of water-tight compartments prove of practical value in 
the prevention of foundering, and in British and American 
practice similar subdivision of submarines does not find 
favour. The Lutin class in displacement and intended 
speed resemble the A class of the British Navy, but they 
are 36ft. longer and 3ft. narrower. The length is 135ft., 
breadth 94ft., displacement about 180 tons in the lightest 
condition, and about 200 tons when submerged. For the 
B class of the Royal Navy the length is about the same 
as that of the Lutin, the breadth being 13}ft., displace- 
ment submerged 313 tons, and the surface speed about 
13 knots, as against 12} knots estimated for the Lutin. 
The actual speed of the latter is said to have been about 
nine knots at the surface and six knots submerged. The 
Lutin cost about £32,000. 

Universal sympathy will be felt in this country with 
the French people and navy in this sad accident. The 
practical lessons to be derived from it are important, 
and should not be ignored. 








Roya InstituT1Ion.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on the afternoon of the 
5th inst., the Duke of Northumberland, K.G., president, in the 
chair. The special thanks of the members were returned to Dr. 
Albert P. Brubaker for his present of a portrait of the late Dr. 
Tyndall, and to Mr. Hugh Spottiswoode for a gift of apparatus. 

New Works IN GLAscow.—Ground has been acquired in the 
Possilpark district of Glasgow by a new company just formed, 
called the Glasgow Steel Roofing Company, for the erection of a 
roof and bridge-building works, which will have railway siding 
connections with both the North British and Caledonian Railways. 


adjacent. For the manufacture on a compreheusive scale of steel 


| roofing and structural material, the equipment will be designed to 


meet all modern requirements, the motive power being electricity. 
In face of the recent German exploitation of our home market, the 
necessity for a general application of scientific methods of produc- 


| tion is fully recognised, and on the system of manufacture to be 


introduced favourable results are anticipated. The laying down of 


the works is to be begun immediately, and when completed and 
| in full operation will afford employment to a large number of 
workmen; 




















Nov. 9, 1906 


THE*ENGINEER 


481 








ee 
A NEW PETROL MOTOR CAR. 





Qn Tuesday last we had an opportunity of examining the 
w Deasy car, Which is being put on the market by the 
al Motor Car Manufacturing Company, Limited, of Park- 
‘de Works, Coventry. The car is of English make through- | 
jor and in it are embodied many new and interesting | 


features, @ 


arts, and obtaining ease of control. The engraving, Fig. 1, 


ves a good idea of the appéarance of the car. The wheel 
an is long, being 10ft. 14in. The driving wheels are placed 
well back, and the axles of the front wheels are on a line 
with the front of the radiator. In order to minimise the 
raising of dust as much as possible, the body has been placed 
rather high, and no part of the mechanism comes near the 


round. 


The chassis, Fig. 2, is sprung at three points, and, contrary to 


esigned with the object of simplifying the working | 


get out of alignment with the gear-box, as having once been 
properly set there is no necessity to remove either the engine 
or gear-box. The engines are mechanically lubricated, the 
quantity of oil supplied being dependent upon the speed at 
which the engine isrunning. There is only one sight-feed 
lubricator on the dashboard. 

The four-throw crank shaft is made of nickel steel. It runs 
on ball bearings, and has a large centre bearing. These are 
clearly shown in Fig. 6. The valves are mechanically 
operated, are interchangeable, and are all placed on the same 
side of the cylinders. The magneto and water-circulating 
pumps are placed on the opposite side of the engine, Fig. 3. 
| The pump is between the two, andis driven by spur gearing 
from the half-speed shaft of the engine. By this method the 
| magneto has a positive drive. Another new feature of this 


| car is the extended use of worm gearing. The engraving given 


| in Fig. 6 shows a front view of the engine, and the gears are 
' clearly shown. 


The worm that actuates the magneto has a 

















Fig. 1—24 HORSE-POWER DEASY CAR 


continental practice, the longitudinal spring has been placed 
infront. Itisclaimed by Mr. E. W. Lewis, the designer, that 
this is the transverse spring’s correct position on a touring 
car, as the greater weight is carried on the back axle, and 
should therefore be supported by the two springs. This 
arrangement is claimed to give smoother running, and not to be 
so severe on the tires. The frame of the chassis is made of 
steel and wood, tapering gradually inwards towards the front 
to allow the car to be more easily turned round. This is a 
departure from the ordinary frame, in which pressed steel 
alone is nearly always used. The reason given for the change 
is that experience has proved the steel and wood frame to be 
the stronger of the two. The comfort of the driver has been 
considered, in that the steering pillar can be set at the angle 
which gives him the greatest ease of control. 

The mechanical details of the car are, however, of the most 
interest to the engineer, and here also are many radical 
departures from the present-day design. The engine has four 
cylinders, 105 mm. bore by 130 mm. stroke, and at 
1000 revolutions per minute it is designed to develop 24 horse- 
power. The compression used is 85 1b. per square inch. The 


longitudinal motion, and by sliding it along the timing of the 
spark may be retarded or advanced, depending upon the 
direction in which the worm is moved. The system of igni- 
tion is, of course, optional. 

One carburetter supplies all four cylinders with fuel. It is 
of Mr. Lewis’ design, and is said to be quite automatic. We 
were informed that the car will run 22 miles on one gallon 
of petrol. But it is thought that in time, by refining the 
design of the carburetter, a larger mileage will be obtained. 
As the density of petrol is not a constant factor, although 
more or less uniform in this country, means have been pro- 
vided on the steering wheel for altering the mixture should 
this be necessary. The gear-box is illustrated in Fig. 5. 
There are four speeds and a reverse, and the shafts carrying 
the gear wheels are mounted on ball bearings. On top speed 
the drive is direct. The lever works in a particular form of 
guide—or series of guides—so that it is not possible in practice 
to slip it more than from one gear to the next without a 
separate movement for each change. It is hence impossible 
to go from top gear to no gear, as is the case with most cars. 

The universal joint connecting the gear-box with the cardan 
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Fig. 2—PLAN OF THE CHASSIS 


cylinders are all cast in one piece. Two reasons were given by 
the makers for this construction. The chief was that the 
engines are more rigid and solid, and consequently that there 
was less vibration. The other was that it made the foundry 
work easier, that better castings could be obtained, and also 
that there were less wasters when the four cylinders were cast | 
together. We were informed that some three to four hundred | 
of such castings had already been made, and that the per- | 
centage of wasters had been less than one. This construction | 
had also enabled the water jacket to be made in the form of a 
tank. Provision has been made for the inspection and | 
temoval of the pistons. The bottom half of the crank case | 

| 





can readily be removed and the pistons withdrawn. The 
design is also such that new bearings can be fitted without 
temoving the engine from the frame. Whilst dealing with 
this point we would also direct attention to the fact that the 
gear shafts can be removed from the gear-box and new 
bearings and gear wheels fitted, without having to take the 
Sper-bos from the frame. These are important factors in the 

esign, in that it is practically impossible for the engine to 


shaft is also an innovation. It is shown in Fig. 5. It 
works on ball bearings. ‘The arrangement at the back axle 
is clearly shown in the illustration—Fig. 6—and needs little 
explanation. There is, however, one important point. The 
bevel wheels are so arranged that either can easily be discon- 
nected from the shaft which carries the wheel, thus allowing 
the wheel and its shaft to be withdrawn. The shafts run in 
large ball bearings placed at the wheel. The clutch is of 
the metal disc type, running in oil, and requires little 
pressure to declutch it. 

Special attention has been paid to braking the car. There 
are two band brakes on each of the back wheels, which work 
side by side on the same drum. This drum is of large 
diameter, and is made of cast iron. It affords extra strength 
to the wheel, thereby helping it to withstand shocks due to 
sideslip. One of the bands is operated by pedal, and the 
other by a handle at the side of the car. The engine is 
also made to act as a powerful brake by an arrangement 


| which allows two cylinders at a time to act as air cushions. 


In fact, it is claimed that 65 per cent. of the power of the 


engine under compression is utilised as a brake, and the band 
brakes need not be used so frequently, and hence are 
preserved. 

At a luncheon given on the occasion of the exhibition of 
the car above described, Captain Deasy remarked that an 
estimate based on Board of Trade and other information had 
shown that the amount of money invested in this country in 
motor car enterprise was at least £12,000,000, which is an 
interesting confirmation of approximate figures which we 
gave some months ago and which were challenged in some 
quarters. 








ACCIDENTS IN THE MANUFACTURE OF 
COTTON. 


A HIGHLY interesting report has recently been made to the 
Home-office by Mr. H. 8. Richmond, H.M. Superintending 
Inspector of Factories, and has just been issued as a Blue- 
book. The report commences by setting out the require- 
ments for safety; and the general recommendations of the 
Factory Act of 1901. It then goes on to remark generally on 
the methods in use in the various processes of manufacturing 
cotton. The blowing room, card room, carding engines, 
drawing frames, speed frames, lap and combing machines, 
spinning room, self-acting mules, twiners, ring frames, looms, 
and shuttle guards, are dealt with in the order mentioned. 
We propose briefly to touch upon the points raised and the 
new recommendations made. 

The machinery connected with the spinning of cotton may 
be classified under three principal departments—blowing 
room, card room, and spinning room. The blowing room 
machinery has of recent years undergone considerable modi- 
fications and improvements. The machines of the old bale 
breaker type have heen superseded, and the machines 
generally coupled up together, less handling of the cotton 
being thus required. The machines commonly in use in the 
blowing room are bale breakers, hopper feeders, combined 
openers and lap machines, scutchers, and, in some cases, 
roving waste openers. Special attention is drawn to the 
numerous serious accidents which occur through the 
‘* beaters’’ of openers and lap machines, of scutchers, and 
of roving waste machines. These and other similar machines 
should, it is recommended, be fitted with automatic locking 
arrangements for the covers, so that they cannot be opened 
whilst the machine is in motion, nor the machine be 
re-started till the covers are closed. Arrangements which 
prevent the covers from being opened until the beater shaft is 
actually at rest are to be preferred to other forms. Com- 
plete guards should also be supplied for the cage wheels and 
calender wheels of openers, scutchers, &c., whilst the low 
side wheels of scutchers should be fenced. 

In dealing with carding engines it is mentioned that the 
annual statistics have brought to light the need of additional 
safeguards for ‘‘ lickers-in ’’ and cylinders. The covers of the 
former, it is pointed out, should in the case of all flat cards 
be screwed down so that they cannot readily be lifted whilst 
the machines are in motion; and there are simple and 
effectual means for preventing accidents due to the large 
cylinder covers being carelessly left open or falling open. 
These, it is urged, should certainly be insisted upon. 
Accidents may also be caused by the large stripping cylinders ; 
statistics show that many occur through the doffer cylinders 
also. Some cards of recent date are provided with covers 
extending over the whole of the doffer cylinders, whilst if the 
lower portions of the covers were hinged accidents would be 
avoided, as the lifting of the hinged portion would release the 
hand if caught. 

One of the most serious dangers attendant on the working 
of carding engines has been the system in vogue for grinding 
operations. For the purpose of grinding, it is necessary for 
the large cylinder to be reversed. To do this the belt was 
removed, crossed, and replaced by hand. This reversal can 
now be accomplished by hand, and therefore without risk. 

In drawing frames, loose pulleys and strap forks should be 
required in all cases, so that the countershaft may be stopped 
for cleaning underneath the frames. Statistics of accidents 
have called attention to the danger to fingers arising from 
the lifter rack and pinion wheels in speed frames. These, it 
is recommended, should be fenced in all new frames. 

The process of spinning is now practically carried out by 
two classes of machines—self-acting mules and ring spinning 
frames. By far the largest number of accidents met with 
occur in the mule room. The Secretary of State has made 
some stringent regulations, which came into force at the 
beginning of this year, regarding self-acting mules. It will 
be unnecessary here to go into these regulations in detail, 
but we may say that excellent illustrations showing the 
most approved safety devices for this and other machines are 
given with the report. The guards illustrated are not mere 
suggestions, but are, in almost every instance, already in 
actual practical use. 

Suggestions are also made regarding ring frames, throstle 
frames, and ring and throstle doubling frames. 

Next to self-acting mules looms have always been produc- 
tive of the largest number of accidents among cotton 
machinery. Probably less has been done by makers during 
recent years to improve the construction of looms with a 
view to safety than in the case of any other machines. The 
same accidents are caused by the same things year after year. 
It is true that shuttle guards are in general use, but they 
are frequently adjusted in an inefficient manner. They are 
often too short or are placed either too high or too far from 
the slay cap. Suggestions are made in the report as to the 
best form and manner of fixing shuttle guards. Recom- 
mendations are also made regarding driving wheels, picking 
sticks, hammers, duckbills, treadles, set screws, &c. Many. 
of these relate to the countersinking of set screws, which 
apparently cause a large number of accidents. 

Attention is drawn to the practice of forcing the weavers to 
clean and oil their own looms, and to the much safer practice 
of having special cleaners detailed for this duty. Hitherto, 
it is pointed out, this system has not received much favour 
from the Weavers’ Associations, but the certain consequent 
reduction in the number of accidents to their members should 
lead to its general adoption in the future. 

The report ends with a series of tables showing the number 
and principal causes of cotton machinery accidents during 
the years 1900 to 1905 inclusive, and after this the large 
number of illustrations already alluded to. 








KEIGHLEY ASSOCIATION OF ENGINEERS.—The second paper of 
the session will be given by Mr. J. Clark Jefferson, A.R.S.M., 
Wh. Sc., of Leeds, on Saturday, November 10th, 1906, in the 
Lecture Theatre of the Municipal Institute, the subject being ‘‘ The 








Principles of Stone Breaking and Crushing Machinery.” The chair 
will be taken at 7.30 p.m. by Councillor J, W. Midgley. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS OF SIR ALEXANDER B. W. 
KENNEDY, LL.D., F.R.S. 

On Tuesday last, the 6th inst., Sir Alexander B. W. 
Kennedy delivered his presidential address before the 
Institution of Civil Engineers. This address is remark- 
able in very many ways, and we regret our inability to 
print it in full. We, however, propose to quote exten- 
sively from it. As our readers who had not the good 
fortune to hear it will find much in engineering put 
in an entirely new light, and much that gives food for 
thought. 


It has been, said Sir Alexander, a common practice on these 
occasions for the incoming president to take as his subject the par- 
ticular branch of engineering in which he has besn specially active, 
and to give to the members something of the result of his own 
experience in that particular branch. My predecessor in this 
chair, moved, no doubt, by his predilection for historical studies, 
made a notable exception to this rule. For a different reason, I 
fear 1 must again make an exception. Unfortunately—or fortu- 
nately—I have not been ail my life connected with any one branch 
of our profession, and, having been engaged in so many different 
kinds of work, I have no doubt been brought into contact with 
more kinds of workers than if 1 had been ‘‘ to one thing constant,” 
and it has occurred to me that, although I might be more or less 
harred from speaking of engineering, I might be all the more able 
to speak of the engineer. In what I have to say, therefore, I pro- 
pose to take the man as my subject rather than his work, and to 
consider partly the engineer as seen by the world at large and 
partly the world at large as seen by the engineer. 

We have been told—and we are all very ready to believe good of 
ourselves—that the engineer is the most powerful instrument of 
civilisation and progress which exists, because without him there 
would be no ra'lways, no steamers, no telegraphs or telephones, no 
electric power to be distributed free to everybody, no motors and 
hardly even the roads for motors to run on, with which latter, by 
the way, engineers have scarcely yet been able to furnish us. 

I do not want to cool down the glow of satisfaction induced by 
the consideration of these views of existence, when enlarged upon 
by the more eloquent members of our profession. Possibly such 
ideas may even help some of us to do our work better, and if so 
they are of real benefit. But 1f so it can only be in the same 
fashion as that in which a foolish, or an unwise, or even a wholly 
misguided enthusiasm has sometimes led armies to victory ; and it 
may be as well, as we are not at the moment in any danger of 
losing a battle by keeping cool, to take a more reasonable view of 
the relations between engineering and modern civilisation. 


Sir Alexander then went on to explain that we had no 
right to assume that if there had been no railwaysand no 
telephones, no electric light, and no motor omnibuses, the 
world would have been a whit less civilised, less moral, or 
less happy than it is. It would only, he remarked, have 
developed along other lines than the present mechanical 
ones. 

I am not, he said, going to start on any discussion of the 
engineer with the assumption that he is the salt of the earth. But 
1 do start from the position that—as his predecessors were respon- 
sible for starting the world on 1001b. rails when it refused any 
longer to jog contentedly along on macadam—he himself must now 
do all he can to see that the lines laid and being laid are leading in 
the right directions, and not assume complacently that all roads 
lead to perfection simply because he has put them down. The 
world has chosen, for the present, that it will travel by steam or 
petrol. It intends to go by machinery for our time at any rate, 
and we engineers are the drivers and the signalmen at the same 
time. I hope we may be able to do our work with a full sense of 
the serious responsibility of such a position. 

Engineering problems differ from ordinary academically 
‘* scientific” problems, partly in that they are much more com- 
plex, and consequently more difficult of anything like exact 
solution, and still more because-—exact or inexact—some solution 
to then has always got to be found. Not only must the solution 
be found, but it has to be translated into steel and gun-metal, as 
well as into £s d., and any mistake will entail very much more 
serious consequences than a _ controversial paper in the 
Philosophical Magazine, or a letter in Nuture pointing out a 
wrong estimate of terrestrial radio-activity in pre-historic epochs. 

The mere use of formule or of exact calculations of any sort is 
not in itself scientific. That man shows far more of the scientific 
spirit who recognises when his data do not allow of the use of any 
exact formul, and who therefore reasons with what may be called 
matbematical common sense, than the man who tries to force the 
facts to fit a class-room formula and arrives at a result which 
satisties the formula without recognising that it bears no rela- 
tion to the facts. The scientific engineer may use elaborate 
calculations or he may not ; a most important part of his science 
lies in judging whether to use them or not. Conversely, the man 
who calculates elaborately may be working scientifically or he may 
not. The mere calculation is not scientific, and in certain cases 
may only be a cloak to essential defects both in scientitic method 
and in technical perception. 

The engineer, of all men, should have the earliest opportunity 
of working himself free from the youthful leading strings. From 
the day that his pupilage ends until the last day of his engineering 
life, he is always face to face with the fact that there are half a 
dozen ways of doing everything, and that the half-dozen ways are 
more or less equally good. And the more we see of engimeering 
work the better we know that none of our problems have one 
single solution, that all of them can be worked out to the same end 
by endless different methods, and that it is very seldom indeed 
that, except as to some small detail, any one method is so much 
better than the others that it has any special claim to be called the 
right method. If this is the experience of our everyday life as 
engineers, and in relation to the things about which we know most, 
and to which we have given a lifelong study, onght not we engi- 
neers to be able to set the world at large an example of tolerance 
and broad-mindedness as citizens, which would not be easily 
reached by any other class of the community ? 

Sir Alexander then considered to what extent the 
engineer and artist came into contact. He pointed out 
that when engineering structures were confined to 
masonry bridges and pumping stations, the matter was 
comparatively simple, as it was difficult to make a stone 
bridge, which was structurally efficient, and actually 
hideous at the same time. Still, it had to be admitted 
that, though there were points in which the work of the 
artist and engineer should coincide, their paths seemed 
frequently to intersect, and the intersection was too often 
at 90 deg. 

We have long ago, continued the President, come to the conclu- 
sion that a mere copying of a classical outline in a wrong material 
is not artistic and is not beautiful. As regards machinery of every 
kind, from steam vessels to sewing machines, we have come to 
recognise that at present our business is to use the material in the 
place where it is wanted and of the form best adapted for the 
work which it has todo. We used to compare the hard outline of 
the steamship, with its clumsy funnel and abortive masts, with the 
graceful lines of the three-master and the beautiful form and 
colour of her sails. But even already, although steamships are 
things as yet of our own generation, now that they have cut them- 





selves adrift from all suggestion of imitation of their predecessors, 
everyone recognises that there is a dignity in a Drea:nought which 
is almost majesty, and that the modern liner, properly handled, 
forms really as fine a subject for a picture as a full-rigged ship, 
although naturally the pictures are different. 

But with engineering structures the case is different, and 
certainly the question is more difficult. We have to build—or to 
get built for us—bridges, viaducts, dams, stations, power-houses, 
goods sheds, factories, and so on. All of them come into direct 
comparison with the ordinary structures designed by the architect, 
and seen and judged by the public at large. Often, unfortunately 
and unreasonably, they are compared, not with the ordinary 
structures, but with the noblest of architectural buildings, and we 
are asked to compare, say, York Railway Station with York 
Minster, which is obviously unfair. 

I can hardly refer to stone bridges, because engineers now-a-days 
have so little chance of building them, but the great masoory dams 
of such undertakings as Mr. Mansergh’s Birmingham waterworks 
challenge comparison with any architectural structures in existence. 
Unfortunately, few people see them, and the — generally are 
not disposed to judge us by Craig Goch or Caban Coch. Perhaps 
our greatest difficulty in this matter is with our bridges. Our first 
consideration should be, of course, after considerations as to 
strength and engineering suitability, that the form of the structure 
should be determined essentrally by the material of which it is 
made, and not based upon the forms of older structures, however 
beautiful in themselves, built of quite different materials. Such 
structures as the Forth Bridge here, or Roebling’s Suspension 
Bridge in New York—many others might be named—are examples 
of what can be done to please the eye, while at the same time 
utilising the material with every possible economy, and satisfying 
all the demands of scientific fitness. 

At the risk, however, of being considered a Philistine, 1 feel 
bound to say that I do not consider a well-designed lattice girder— 
such, for example, as those of the Charing Cross Bridge, to be iu 
itself ugly. I admit that the old Charing Cross Station roof was 
an eyesore from the river, as is the present Cannon-street roof ; 
but that is another story, and not at all an easy one to deal with, 
for from inside there appears nothing to be said against these 
structures wsthetically. 

If engineering buildings are for purely industrial purposes 
their form and even their external appearance must inevitably be 
mainly determined by their purpose. But even here we are most 
of us familiar with the extraordinary difference which a little 
artistic feeling can make by very small changes and at small 
expense, and I hope that in future we may not be so great sinners 
as in the past in this respect. 

The President then said that the engineer expected the 
architect to come to him for help for overcoming struc- 
tural difficulties. The architects, however, were, he said, 
entitled to turn the tables on the engineer who puts up a 
hideous barn, which could have been transformed into a 
pleasing structure by the architect's special knowledge. 

I have spoken, went on Sir Alexander, of engineering in relation 
to art. It would, perbaps, be put down to cowardice if I did not 
say something of the relation of engineers and engineering to 
Nature, especially as my mountaineering colleagues at the Alpine 
Club oceasionally try to convince me that if I had any conscience I 
should renounce engineering altogether. We are sometimes guilty 
of disfiguring Nature, I believe and regret. What is the extent of 
our guilt / 

Our interference with Nature—that is, especially with natural 
scenery—comes practically under two heads—the erection of works 
for the utilisation of water, either for nse in cities or for power, and 
the construction of railways in mountainous or other beautiful 
districts. 

The first is the easier to deal with. The conversion of upland 
valley bottoms into lakes by the construction of dams seems to me 
to be out of court at once. I am not inclined to admit that to 
cover boggy peat land with blue water is aoing any harm to Nature, 
or that a fine masonry dam is an eyesore. Water storage for power 
purposes can hardly be put upon quite so high a level. no doubt, 
and, unfortunately, such works are generally accompanied by pipe 
lines, which, it must be owned, are not things of beauty. But if 
the net result of the whole is to give employment to hundreds of 
men in places where hitherto no one could maintain himself, and 
to utilise natural sources of power hitherto neglected, for doing 
useful work on the spot where they exist, then, 1 think, an impar- 
tial arbitrator would say that the schemes were justified, even at 
the expense of ruling a straight line on the landscape. 

There remain to be considered mountain railways, or railways 
in mountain districts. These really may be put into three cate- 
gories. There come first the great lines, like the Simplon, which 
run through mountainous districts, and which are important means 
ot continental communication. I have already suggested that it 
might possibly have been better for the world if it had stuck to 
stage-coaches, and had never gone travelling ; but the world itself 
elected otherwise, and such works, therefore, require no justifica- 
tion. Also [ must add that some of these—the St. Gothard and 
the Albula lines are examples—rather add interest to the lands- 
cape thau disfigure it. 

F. r another class of mountain railways the same justification of 
public utility cannot be pleaded, while at the same time they are 
often accompanied by a not inappreciable injury to the landscape. 
I mean such lines as those from Grindelwald over the Scheidegg, 
from Visp to Zermatt and to the Gorner Grat, or in our own 
country up Snowdon, besides a host of miserable ‘‘ funiculars.”’ 
The whole class must be put together as merely the product of a 
modern tourist madness. They are absolutely unnecessary ; they 
serve merely to get the public without trouble to places where 
the public would not otherwise go, and from which they never 
would be missed. But however much we may dislike them, and 
however strongly we may feel that no real benefit is gained, 
either by the public or anyone else, from carting trippers by 
the thousand up to the Wengern Alp to look at the avalanches, 
it may be pointed out that we engineers are after all not 
responsible for their existence, but only for their safety after they 
had been decided on. 

Sir Alexander said that he would much prefer to deny 
that engineers had anything to do with the matter at all. 
If an earthquake, with wisely selective tendencies, could 
wipe the whole of such lines out of existence and leave 
the country as it was, the world would be all the more 
endurable, and the enemy would have no further cause 
for scoffing! Happily, Nature is very forgiving, and has a 
way of covering up engineering iniquities so completely, 
in a few years, that they practically disappear and cease 
to trouble the eye. It is not so, unfortunately, with the 
works of a kindred profession. The railway to St. Moritz, 
for example, is, he added, almost out of sight, the railway 
station is perfectly harmless, but St. Moritz itself, spread, 
in all its hideousness, about a lovely lake side, is nothing 
less than a scar on the face of the earth—an absolute 
shock when you catch sight of it suddenly. For this, 
happily, we engineers cannot be held responsible; I would 
gladly believe that Swiss builders employ no architects, if 
anyone would only say so authoritatively. It cannot be 
denied, however, that there is a further class of mountain 
railways which represent criminality so bad that it ought 
to go without counsel altogether—railways which are not 
only totally unnecessary, but are violently and imperti- 
nently out of keeping with the spirit of their surroundings. 
Of such lines the so-called “ Jungfrau-Bahn ”—which 


begins with a falsehood by implication in its very n 

is surely the chief. The proposed line from Pontresin Ff 
St. Moritz by the Statzer See runs it very close ata 
suggested lines up the Val d’Anniviers and the Schille he 
and there are not a few others. The relationship a 
engineer and the lawyer was then considered, and in the 
course of his remarks on the question of arbitration §i 
Alexander said : ae 

Personally, I have very strong views as to the inadvisabilit 

makin; an engineer the arbitrator in relation to his own specif of 
tion, although I know that some public bodies have ditfcrent id “4 
But even where the engineer is not the final arbitrator, thane 
sure to be many points of detail in relation to the carrying oat, t 
the work according to the specification which he solely will len 
to settle. And in these it is very desirable that his attitude should 
be as far as possible that of an arbitrator rather than of a party ty 
a dispute, y 


The author then turned his attention to the labour 
question : 

Speaking, he said, to a society which contains so Many 
employers, I ought, perhaps, to add a word here. It is only fa 
to recollect that it is only within the last century or so that society 
in general has really recognised that no one of its sections re 
paramount importance, but that the welfare of all sections js equally 
desirable. Probably there was no such actual preaching of class 
enmity a century ago on the one side as there is at present on the 
other. But that was not because the wealthier side was broader. 
minded then than the poorer side is now, but only because it 
was not thought worth while to treat as serious enemies those 
who were too often assumed to be created by Providence to be 
‘‘inferiors.” That feeling has happily gone, and not unnaturally 
the spread of broader and more sci ideas has started with 
those classes to whom—living a less anxious and a freer life—it jg 
more easy to be genuinely liberal. In time, let us hope, the feeling 
will extend itself to all classes of citizens, 


So much for the present—what of the future of engi. 
neering? Is it possible to predict, or even to indicate 
with any approach to certainty, the lines on which the 
engineering work of our grandsons is likely to be carried 
out? Sir Alexander said he feared that it was not 
possible. He had tried, he said, to think out whether 
there is anything in mechanical science corresponding to 
the “survival of the fittest,” any definite and traceable 
lines along which evolution takes place, or, indeed, any. 
thing which can be rightly called “evolution” taking 
place at all. If only this did occur we, he said, might be 
able to recognise its direction, and by such recognition 
help in bringing about a sort of artificial selection which 

as with plants and animals—might prove a wise 
acceleration to the slow action of unaided natural 
selection. 

To a certain limited extent a traceable process of evolution does 
apply to both machinery and structures—with the latter only toa 
very limited extent indeed. It cannot be said, I suppose, that 
we can to-day make finer masonfy structures, structures more 
perfect either from an artistic or a scientific point of view, than 
the Romans could, or the Greeks before them, or the Egyptians 
long before either. The only great developments in structural 
work have come about through the use of new materials and new 
methods for handling them. Concrete, on the one hand—which 
in its present form may be considered new—and steel on the other 
hand, especially, have eatirely altered our structural methods, 
It is not difficult to trace in the designs of the steel structures of 
the last twenty-five years, following on the iron structures of 
sixty years ago, fairly continuous modifications in the direction of 
adaptability of means to end, 7.¢., in the application of improved 
and extended scientific knowledge. But the real evolutionary 
difficulty— and, therefore, the difficulty of saying anything about 
the future—is the question of the origin of species, just as in 
biological matters. 

With machinery the same thing occurs, even in more marked 
fashion ; one ‘‘ species ” after another starts suddenly into being, 
sometimes through the inventive talent of a single man, perhaps 
more often through the joint endeavours of many minds, directed 
to one special point by some requirement of practical industrial 
life. No doubt it might be suggested that the reaction wheel of 
Hero was a great-grandfather of the present steam turbine. 
although no doubt the steam turbine of to-day is a development 
of and improvement on the steam turbine of twenty years ago, yet 
practically all this development and improvement bas occurred at 
once, instantaneously, while nothing whatever occurred between 
B Cc, 200 and about 1880. The steam turbine, in fact, was a new 
species, a ‘‘separate creation,” and as such nothing connected with 
it or its possibilities could have been predicted on evolutionary 
lines beforehand. With the ordinary reciprocating steam engine 
the case is, no doubt, different, but only in degree. 

Once discovery, or invention, or patient investigation has created 
its new species, be it material or method or machine, the thing 
itself falls inevitably into line, and has to submit to the operation 
of certain general tendencies which people are fond of calling 
‘“laws.” It must either work out its success along lines which can 
be fairly well predicated, or it will fail to work out any success at 
all, fail to fall in with the general scheme of the—mechanical— 
universe, and disappear. ‘ 

But here again, unfortunately, ‘‘ artificial selection ” sometimes 
comes in, and plays havoc with the ‘‘laws,” For although it may 
be pretty safely said that no invention becomes a great success that 
is not sound and useful essentially, it must also be admitted that 
every now and then an invention of distinct utility disappears 
altogether—failing either through want of money or push on the 
part of its friends, or by too much money and push on the part of 
its rivals. 

It would seem natural to hope, in looking forward, that one of 
the chief directions in which the engineers of the future will carry 
out successful work will be that of increasing directness, avoiding 
transformation, and greatly increasing the efficiency of whatever 
transformations remain necessary. 

All these matters tempt greatly to further talk, but I have been 
too long already. The greatest temptation of all is to try and 
work out the effect of the mechanical bent of modern civilisation 
on the ideas which man generally conceives of the universe around 
him—that is, on the whole system of philosophy which consciously 
or unconsciously determines his motives and _ actions, in this 
twentieth century. But such a subject demands another time and 
another speaker, someone who, while not less of an engineer than 
your President, shall be more of a philosopher, and I leave it, not 
without reluctance, to form the subject for some future presidential 
address. I hope that, when I have finally retired into the friendly 
oblivion of a past-presidency, I may still be here to listen to it. 








Society oF Moror MANUFACTURERS AND TRADERS. — A 
meeting of the Committee of Management of the Society of Motor 
Manufacturers and Traders was held on Thursday last, Novem- 
ber Ist. A sub-committee was appointed to wait upon the Tech- 
nical Committee of the Automobile Club in connection with tire 
trials. With regard to motor car legislation, it was decided to 
take statistics of the industry, as was done for the Royal Commis- 
sion, in order to ascertain the exact relative position. The follow- 
ing new me:nbers were elected :—A. Pallant, the Wilkinson Sword 
Company, Société Mors, J. C. Fuller and Son, Alley and Maclellan, 
Paddington Motor Company, Limited, Gautier and Co., Junior, 








Limited, and G. H. Wait. 
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LETTERS TO THE EDITOR. 


, t hold ourselves r ible for the opinions of our 
(rd ths eds sem eo 


soME PECULIARITIES OF TRIP GEAR ENGINES. 
well-known peculiarity of mo+t trip gears is their 


; — disengage after the excentric or cam has attained the 
inobil — - but whilst this feature of trip gear is fully recognised 
full , oi assumed, even by makers of many years’ standing, that 
bigea iod of disengagement is coincident with that of cut-off. 
a rot is that cut-off is always later than disengagement, and 


in high-speed engines, working with disengagements at about one- 
nt d the stroke, cut-off may be 50 per cent. later than disengage- 
oor ‘An actual case of this kind occurred in the writer's 
ne rience a short time ago, when by propping the governor to a 
ex tain height, the disengagement, on barring round, was found to 
on t Shin. from the beginning of the stroke, but when the engine 
cig at full speed—85 revolutions—and the governor held in 
pv al position, the indicator diagram showed the actual cut-off 
po 12in. from the beginning of the stroke. That is to say, the 

‘ston had travelled 64ia. whilst the steam valve was moving 
1 disengaged to closed position, From this it will be seen that 
ae iol index on a trip gear engin is an imposture, and yet 
~ an appliance is frequently specified by consulting engineers. 
This difference between the period of release and cut-off has an 
influence on the design of the intermediate receiver, and renders 
arelief valve a necessary provision. Suppose that the cut-off in 
the low-pressure cylinder is adjusted to give an approximately 
equal load on the high and low-pressure cylinders under normal 
running conditions, it is evident that in medium speed engines 
the cut-off in the low-pressure cylinder at starting will be very 
early, and late in the high-pressure, with the result that if the 
attendant should open the starting valve very rapidly a dangerously 
high pressure may arise 1n the receiver and low-pressure cylinders 
until the engine attains its normal speed, unless a relief valve is 

ided. 

gun interesting feature arising from this peculiarity is that 
when engines are heavily loaded and running near the limit of 
latest cut-off, that limit may be extended by adjusting the dash- 
pot to give a more sluggish action, whereby the time taken by 
the steam valves in falling is prolonged. Similarly the governor 
can be made to revolve in a higher or lower plane corresponding 
toa given load by merely regulating the dashpot air valve. It is 
such features which, in some series, render the trip gear engine, 
whether of the slide, drop or Corliss type, the most convenient 
class of prime mover in existence. s 

One of the difficulties which have arisen in the operation of trip 
gear engines of the Corliss type for electric traction work and 
other duties in which the load varies widely and rapidly, is the 
increased power required to close the steam valves on light loads, 
when, due to the small compression of the buffer springs, the 
available force for closing them is least. When a Corliss valve 
is wide open it is practically in equilibrium, and the inertia 
acquired in the early part of its closing: movement is sufficient to 
carry it to the closed position, with a very slight spring effort. 
When running light, however, the port is closed before the valve 
has time to acquire inertia, and there is the possibility of the 
springs being too weak to send the valve home. To overcome this 
difficulty various devices have been introduced, among which may 
be mentioned the gear by Messrs. Hick Hargreaves, in which the 
spring is compressed on the return movement of the excentric, 
and a constant compression on the buffer springs for ail positions 
of trip obtained. Usually, however, such devices are dis- 
pensed with, a sufficient initial compression of spring being given 
for earliest —_ If the springs be made of generous length the 
difference in closing effort between earliest and latest trip will not 
be great. 

All engineers who have been ca led upon to design engines to 
fulfil very exacting conditions of governing are aware that consider- 
able skill in the design of the governor and the mechanism con- 
necting it to the gear is necessary to ensure success. In the first 
place, a highly sensitive governor is necessary ; lightness in any of 
the pin joints is absolutely inadmissible, but, at the same time, there 
must be no play in the connections, or there will be a time lag 
between the governor action and trip action. A governor with a 
small lift is essential for rapidly and widely varying loads, and, 
therefore, any play in the pins bears a sensible proportion to the 
full rise of the governor, and this proportion represents a certain 
percentage in error of governing. By a little careful designing, 
however, it is possible to have the pins quite free, and yet entirely 
eliminate any time lag between governor and trips. 

Referring to the accompanying diagram, which shows the link- 





work between a governor and trip levers A it is evident that the 
small weights will maintain the forces in the linkwork constant in 
direction, and the holes in the levers for the various pins might be 
slots. without inany way diminishing the efficiency of the mechanism. 
This principle can be adopted in all classes of trip gear, and 
generally the gear may be so designed as to render special balance 
weights unnecessary. 

The retinements of governing form a very fascinating study. 
The action of supplementary governors, the influence of balance 
weights placed at certain angles on the lay shafts of the governor 
in rendering the latter more or less sensitive, and the effect of 
unequal tripping cams on the steam distribution, are most interest- 
ing subjects for investigation; and these appendages of the 
modern trip gear engine render it one of the most admirable 
trippers that have ever been evo'ved. 


November 6th, CHARLES HwRsT, 





UNEXPLAINED RAILWAY ACCIDENTS, 


Sin,—I am perfectly amazed to read the letter in THE ENGINEER 
of October 2éth, 1906, on ‘‘ Unexplained Railway Accidents,” in 
connection with the recent one at Grantham, from Mr. Clement E. 
Stretton. He states at the beginning that if another corre- 
spondent, “*C. R. 0.,” page 403, “ Will wait a little longer until a 
few more facts have been brought to light, he will find the matter 
quite clear,” which I take to mean that after what Mr. Stretton 
has to reveal in the latter portién of his epistle, the whole mystery 
will be wound up. i 

Now, what are these “facts” communicated to the public at 
large by Mr. Stretton ! He says that the speed of the train was 
reduced by an application of the brake from.‘‘about 70 miles per 
hour to 40” outside Grantham, ‘‘ and this shows that there could 
not have been anything wrong with the driver or brake at that 
time.” The question in doubt, Mr. Stretton says, is ‘* What 
happened Sifter this first application of the brake. The driver 
would open his large ejector and this would release the brake.” 
Quite right. 

Mr. Stretton goes on :—‘‘ Just at this moment the guard, seeing 
his train running fast, opened the valve in his van, but says he 
found the vacuum “exhausted ;” that is, in the train pipe, and, 








consequently, brakes would be on. Continuing, Mr. Stretton tells 
us, the ‘guard naturally held his valve open in the hope of applying 
the vacuum brake.” This should be automatic vacuum brake, not 
the old Smith’s simple vacuum brake ; ‘‘ but so long as he did so 
the driver—so we are told—could not create another store of power 
wherewith to stop.” 

Mr. Stretton says further :—‘‘It is hardly necessary to point 
out that the driver cou'd not obtain a second vacuum ”—in the 
train pipe—‘‘ so long as the guard held his valve open in his van.” 
Certainly he could not, as everybody knows, but that does not 
constitute the stopping power of the brake. Mr. Stretton then 
makes the remarkable statement that he—the driver—had used 
‘*the—only—one vacuum in his brake, and could not create 
another in time to stop.” This is new to me. 

Now, to use Mr. Stretton’s own language :—‘‘It is hardly 
necessary to pdint out” to qualified engineers who thoroughly 
understand the automatic vacuum brake that in applying the 
same it is impossible to exhaust the storage of power for stopping, 
that is, the vacuum in the tops of the brake cylinders ard reser- 
voirs on every coach, engine, and tender, which all work inde- 
pendently of one another, though simultaneously, and, as is well 
known, numbers of successive applications scarcely reduce the 
stopping power one iota ; the only difficulty experienced is getting 
the brake off quickly if applied carelessly when using it for a 
reduction of speed momentarily, And herein lies one of the best 
faults of the brake—the tenacity for getting ‘‘on” and keeping 
“fon,” and its aversion to being ‘* off ’—and the guard holding his 
valve open would merely keep the brakes on, and they would be on, 
because all the vacuum, the guard says, was ‘‘ exhausted” in the 
train pipe. JOHN BENNETT PROSSER, 

Late Foreman Engine Erector Great Northern Works, 
Doncaster, Experimenter, Fitter. Tester, User, and 
Instructor of all the principal Continuous Brakes 
which have been adopted at the time of their intro- 
duction and use by the railway companies in this 
country. 

Morton, Gainsborough, November 6th. 





Sirn,—Mr. Dendy Marshall, from his letter—page 444 of your 
issue of Nove:rnber 2nd—appears to be under the impression that 
the guard of a train has the power to nullify the action of the 
vacuum brake, and suggests that the guard’s valve should be done 
away with. 

As under no condition whatever has the guard the power of nulli- 
fying the action of the vacuum brake when the brake valve is open, 
it is obvious that Mr. Marshall fails to understand it. It is regret- 
table that anyone who has only a vague knowledge of its working 
should be tempted to make such an unpractical suggestion. In the 
event of anything going wrong at the rear of the train, such asa tire 
breaking or wheel derailing, the guard would be the first to learn 
of the accident, and could at once apply the full power of the 
brake, even although the driver kept steam on the engine. From 
letters which are appearing in other mechanical papers it is evident 
that at least some drivers are under the false impression that when 
making a stop at Grantham the large ejector should be used to 
create what is termed a second vacuum. If this were done on the 
night of the Grantham accident it may account for the train, 
which was apparently entering Grantham at too high a speed, 
running past the station. If, then, the guard, instead of holding 
down the lever a short time, had persisted in keeping it down, he 
might have prevented the driver from taking the brake off, and so 
brought the train to a stop before it reached the site of accident. 
To state that the holding down of the brake van valve can nullify 
the action of the brake is to state that which is not true. In this 
connection it might be an advantage to arrange—for such cases of 
emergency—that the guard should be able to pull the lever down 
to a locking position, so that the valve could remain full open 
should he be thrown away from the lever due to a derailment or 
other cause. JOHN RIFKIE. 

Argaith, Dumbreck, November 2nd. 





Sik,—Since writing the letter you publish in to-day’s issue, I 
have seen a difficulty about Mr. Stretton’s letter, besides the one 
that you, Sir, point out. 

We are told that the driver opened his large ejector—which is, I 
think, natural, as the case was getting urgent—and that this would 
release the brake. I grant that this would usualty follow, in con- 
sequence of the restoration of the vacuum in the train pipe. But 
Mr. Stretton goes on to say he could not restore the vacuum. 
How then could the ejector affect the brakes in any way, whether 
they were on or off! There is no mechanical connection, only the 
‘**column of emptiness.” 

With regard to the general question of the advisability of guard 
control raised by my last letter, I am still of the same opinion. but 
will reserve my further remarks on the subject until others have 
had an opportunity of giving their views. 

Mr. Terry, in the course of his exceedingly able letter on the 
subject of this disaster, points out various ways in which through 
stations are temporarily made into termini. There is another, of 
frequent occurence, and that is when a train is going to change 
engines, and the new one waits on the main line, ready to back 
down after the old one has run off ona side road. Doubtless, in 
most of these cases the fresh engine could stand on the siding with 
points locked against it, leaving the main line open, until the train 
had stopped. I doubt if railway officials would think it worth 
while to make this a rule, but I think they ought to do so, or else 
make the trains run in at hand brake speed when they were going 
to change engines. In either case there would probably be a slight 
loss of time involved, but the safety of life and property would no 
longer be dependent on the proper working of the brake. 

Guildford, C, F, Denby MARSHALL. 

November 2nd. 





THE GRANTHAM DISASTER, 


Sir, —The excellent letter of Mr. Stephen H. Terry—page 444— 
has made it perfectly clear to any impartial reader that in the 
interests of public safety the station at Grantham should be worked 
upon the ‘‘absolute block system,” and that the signals at the 
south end of the station should not be lowered until the facing 
points at the north end are set in their proper position of open for 
the main line. The long failing gradient approaching Grantham is 
run over at very high speed—I have myself on several occasions 
found it 80 and 81-8 miles an hour—and it is terrible to contem- 
plate that the signals at the foot of such a gradient may be “off” 
when the ‘“‘ points,” a short distance beyond, are open for the 
Nottingham line, which is only safe to run over at 15 miles an hour. 
The slightest failure of the vacuum brake or the least error on the 
part of a driver simply means certain disaster. The general regula- 
tion is that when the ‘‘home” and ‘‘ distant” signals from two 
boxes are upon one post that the distant signals of both boxes shall 
give similar directions ; but at Grantham the south set of signals 
were ‘‘ off” and those from the north were ‘‘on.” This cannot be 
considered satisfactory at such a station as Grantham. In reply to 
Mr. Riekie—page 326—I consider that the vacuum brake arrange- 
ments at Grantham were very unsatisfactory. The whole train ran 
upon 106 wheels, but of these only 76 wheels were fitted with 
brake blocks. 

When the driver jo‘ned the train at Peterborough, he would be 
told the number of the vehicles, and the information ‘‘all fitted.” 
The driver would not know that thirty wheels in his train had no 
brake blocks upon them, 

Mr. Riekie implies that I have said that the rolling stock was in 
a ‘deplorable condition.” Nothing can be further from the fact, 
for so far as I was able to see the stock was very good. 

As to the use of the large ejector, I am certain it is used. I 
yesterday watched thirty trains at a distance of about half a mile 
from a large station, cj every driver having applied his brake 








and reduced his speed, opened his large ejector and obtained a 
‘full vacuum” before making the final stop at the platform. 

In practice there is a very great difference in the vacuum brank 
on different vehicles. I recently examined a train in which two 
of the brakes remained on for a considerable time. Others had 
lost all their power upon the brake blocks in 50, 40, 33, and 30 
seconds ; but in one instance the piston rose up and fell down 
again in only 7 seconds, and the brake blocks never touched the 
wheels at all. 

In reply to the Editorial note, the guards are instructed to hold 
the handle open until all the vacuum is destroyed ; but in case of 
emergency they run instantly to the vacuum valve and hold it 
= some seconds until they think the brake has been put 
** full on.” 

To-day I saw a case in which a vacuum valve was opened, but 
for some reason it did not close, and, although the driver had his 
large ejector open for a full minute, he could not obtain a 
vacuum. 

With reference to the recent collision at St. Pancras, the engine 
was short of steam, having only 1001b. instead of 160lb. Of 
course, under these circumstances, both the steam and vacuum 
brakes did not act with their usual effect. It is worthy of note 
that the Great Western and North-Western engines have vacuum 
pumps, so that they get a vacuum even if the engine is short of 
steam when running. The vital question s‘ill remains: Why did 
the vacuum brake not stop the train at Grantham when applied by 
the guard? Mr. Riekie, | observe, does not refer to this portion 
of my former letter. 

In view of the recent accidents at Salisbury, Grantham. and St. 
Pancras, I am of opinion that in the interests both of the public 
and of the drivers the Board of Trade should be asked to make 
experiments to ascertain the actual working of the vacuum brake 
upon trains in daily use. 


Leicester, November 5th. CLEMENT E. STRETTON, 





S1r,—In his sworn evidence, guard Knighton stated that when 

he rushed to his valve on passing the South Box, he saw that the 
vacuum was exhausted, and that he could feel that the brakes were 
on. He described the speed as being ‘‘ terrific” at that point. If 
it actually was so, and if the brakes were on, no driver in his 
senses would dream of trying to get the second vacuum referred to 
by Mr. Stretton—page 43)—considering that he would then have 
only about a quarter of a mile, or some 500 yards, in which to 
stop. 
By ** second” vacuum, Mr. Stretton undoubtedly means that 
the brakes had been applied some distance before the South Box 
was reached. The destruction of 18in. or 20in. of vacuum ought 
to have reduced the speed to a normal pace, in which case the guard 
would not have interfered. How, then, does Mr. Stretton explain 
why the speed was so high at the South Box? For high it must 
have been, to have sent a 65}-ton engine ploughing on its side for 
a distance of 20 yards, as stated by Mr. Ivatt. It looks as 
though the speed was much more than 40 miles an hour through 
the station. 

On the other hand, what grounds has Mr. Stretton for putting 
the top speed as high as 70 ¢ F. W. Brewer. 

Bowes Park, N., November 5th. 





HORSE AND ENGINE POWER. 

Srr,—Has not your correspondent, Mr. John Batey, made some 
slip in the letter in your last issue? I cannot follow him when he 
says :—‘‘ Now, in one revolution of the road wheel a distance of 
7}ft. is moved through, against a resistance of 200 x 74 = 1500 
foot-pounds ; but this is acting at the end of a lever 1}ft. long, 
therefore, 1500 x 1} = 1875 foot-pounds assumed to be acting at 
the centre of the axle.” 

The work done per revolution of the road wheel is, as he says, 
1500 foot-pounds, and there is the work to be done by the engine 
Assuming the losses he gives, namely, 50 per cent., making 3000 
foot-pounds, and that there is only 80 per cent. of the indicated 
power, the figures become 3750 foot-pounds. The piston, accord- 
ing to his figures, travels 38ft., but is acted upon through 9-5ft. 
power distance for each revolution of the road wheel. Dividing 
3750 by 9-5 = 394 Ib. nearly instead of 493 lb. 

Then he multiplied this by 4 on the grounds that power enough 
must be develuped to carry the engine through four strokes. 
Surely this is wrong, for we have already divided the 3S8ft. travel 
by 4 to get 9-5ft. as the “‘ power distance.” 

According to my figures. and assuming 901b. per square inch 
average pressure, we get 394 + 90 = 4-37 square inches as the 
piston area instead of 22, given hy Mr. Batey ; in fact, one-fifth of 
his area. The engine power comes out 2 indicated horse-power 
instead of 10 indicated horse-power given by your correspondent. 

Rugby, November 4th. GEO. M. SEABROKE. 





SOFT STEEL. 


S1r,—I have read Mr. Stromeyer’s ‘‘ Memorandum ” with great 
care ; also his letter in your last issue. I interpreted the ‘‘ Memo- 
randum” as you have done, at least to the extent of believing 
that Mr. Stromeyer favoured the chemical rather than the 
mechanical test. 

My object in writing now is to express the hope that this ques- 
tion of the value of tests may be fully thrashed out. As matters 
stand now we have a few definite facts, viz., phosphorus makes 
steel cold-short ; sulphur makes it red-short; both in conjunc- 
tion make it red and cold-short. Here, at all events, we go upon 
sure ground. The qualifying effects of manganese, &c., may be 
left out for the moment. So much for the chemical test. 

Turn now to the mechanical test, and we find nothing certain 
about it. I would ask Mr. Stromeyer to tell us what it is sup- 
posed to teach. To teach, that is to say, invariably, certainly, in 
away tobe relied on. There can, I think, be only one answer. 
That is, that every kind of mechanical test is in the long run 
untrustworthy. I shall not trespass on your space by citing 
examples ; but I will ask Mr. Stromeyer to explain on what 
grounds he prefers the mechanical to the chemical test. This is 
just the kind of information needed at this moment, namely, a 
definite reason for the faith in any particular test held by men of 
experience. A. GUSSETT. 

Leeds, November 6th. 








THE MANSERGH CLUB.—In May, 1887, a club was started for 
boys, in which a systemised course of education was arranged, and 
through which they were required to pass. For seventeen years 
it was carried on, under great disadvantages, in very inadequate 
buildings near the Swiss Cottage, St. John’s Wood. From the 
first it was a success, though in the course of its development it 
passed through more than one crisis. In August, 1904, however, 
the club was compelled, at a very short notice, to give up the 
buildings in which it had been allowed to meet, and since then it 
has been homeless. The question of a new building has been taken 
up by many influential gentlemen, and it is hoped shortly to obtain 
a permanent home. In memory of the late Mr. James Mansergh, 
Past-President of the Institution ef Civil Engineers, who took such 
a keen interest in the club, it is intended to make the club a 
memorial of him. Owing to the generosity of the late Mr. Man- 
sergh and his family, a freehold site has been secured in Hill-road, 
Abbey-road, N.W. Plans have been drawn by Mr. R. Clarke 
Edwards for a club house at an estimated cost, including furnish- 
ing and equipment, of £3000. Part of this sum has been pro- 
mised, and the amount collected since the issue of an appeal for 
help early in September last has been over £500. Now only £1000 
is required, and the committee earnestly appeal for help. Sub- 
scriptions may be sent to Sir William White, K.C.B., F.R.S., 
Cedareroft, Putney Heath, S.W., who is taking an active interest 
in the future welfare of the club, 
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THE MAXIMUS BRAKE. 


Tue essential feature of a good and efficient brake is that 
the greatest pressure shall be applied to the wheel of a vehicle 


when the latter is running at its highest speed, and that the | is necessary to know the function of each separate part of it. | that the wheels are travelling counter-clockwise then 


pressure shall decrease proportionately with the speed. The 


coefficient of friction between the brake block and tire of a | coaches already fitted with the vacuum system, though it is | causes the bell-crank F to rise, and consequently 


wheel has been found to vary considerably with the speed, 


| to effect a constant retardation, the varying pressure 
| equalising the inversely varying coefficient of friction at the 
| changing speeds. 

| In order fully to understand the working of the brakes it 


| The illustration given in Fig. 1 shows the brake applied to 


equally applicable to pressure brakes. A is the brake 


| occupies the position shown by the dotted lines at 


N,. 
the friction between the brake blocks and the tires tag 
the brake block rises or falls slightly, depending Upon 
| direction of rotation of the wheel. Assuming for a Toment 


| brake block rises. This causes E to exert a thrust which 


| : ve the’; 
| bar N to move upwards into a position above N,, oii 
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Fig. 1i—THE MAXIMUS BRAKE APPLIED TO THE VACUUM SYSTEM 


and consequently if an even pressure brake is designed 


quickly to retard a train running ata high speed, then when | 


the speed has been somewhat reduced the wheels will be 
held fast and skid. 
A brake designed to give a pressure which shall vary with 


Underframe 


cylinder. The piston-rod is connected by a lever to a rocking 
shaft B, in the centre of which there are two arms x2 to 
the ends of which there are attached the pull rods C and C,, 
| and the check rods J Jt. Power is transmitted through the 
| pull rods to the brake blocks D and D'. The latter are 
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Fig. 2—-DETAILS OF PAWL AND PAWL TRIP 


the speed has been introduced by the Maximus Brake Syndi- 
cate, Limited, of Queen Anne’s-chambers, Westminster, S.W. 
The makers claim that their brake applies a varying retarding 
force 160 per cent. or more of the weight of the vehicle at the 
commencement of application, and that it gradually auto- 


carried by the bell-crank levers F and F', which are attached 
to the hangers E and E!'. These bell-crank levers are 
| mounted on square shafts N, which extend tranversely 
|across the car. Fig. 2 shows to a larger scale a ratchet 
| arrangement, which when in action prevents the check rod 
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Fig. 3-DIAGRAM SHOWING RESULTS OF COMPARATIVE TESTS 


matically reduces this to 80 per cent. as the train comes to a 
standstill. This works out at an average retarding force of 
120 per cent. the weight of the vehicle. This variable 
pressure is the chief feature of this brake, the object being 


from moving in that direction, which prevents any more 
powerful application of the brakes. K is a ratchet; La 
pawl; M the pawl trip, by means of which the pawls L are 
held up by the square shaft N, which in its normal position 


As N now no longer presses against the trip M, the pawl L 
drops and becoming engaged with the ratchet K prevents 
any further movement of thecheck rod. Had the coach been 
travelling in the other direction the tendency of the brake 
block would have been to drop. This would have caused the 
crank F to have been. pulled down, and the shaft N would 
have assumed the position N,, Fig. 2. In consequence of 
this the rocking shaft B becomes stationary, and is not 
moved by any further application of power from the 
cylinder A. D is a lever with a cam slot in it. It 
forms part of the truss beanr P. Q is a roller working 
in the cam slot of O, and is connected by a lever to the 
opposite truss beam §S, So long as the friction between 
the brake blocks and the wheels is insufficient to move 
the levers F, the rollers Q are held on the crown of the 
cam slot. Should the levers F move the truss beam P, the 
cam lever, being a part of it, moves also, and the relative 
positions of O and Q are changed. This causes the brake 
blocks to release their hold, and the pressure on the wheels 
is consequently diminished. 

Under ordinary conditions of applying the brake, it acts 
similarly to any other. It is only when the brake is severely 
applied that its chief features are emphasised. The strength 
of the springs having been made to suit a pre-arranged 
coefficient of resistance between the brake block and the tire, 
as soon as the speed of the coach is reduced until this 
condition is fulfilled, the brake blocks are drawn up. This 
causes the levers F and the square shaft N also to be raised, 
thus releasing the pawl L, as already explained, and prevents 
any further application of power. Gradually, as the speed 
becomes less, the brake blocks move back into their normal 
position, and the system becomes re-arranged. In Fig. 3 
we give a diagram showing the plotted results of various 
trials of brakes, which were carried out on the North-Eastern 
Railway Company’s system. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A metropolitan district meeting will be held at West- 
minster, on Friday, November 16th, 1906. The members will meetat 
the Institution of Civil Engineers, Great George-street, Westminster, 
at 7 p.m., and an address will be given by Mr. T. C. Horsfall, 
illustrated by lantern slides, on ‘‘The Planning and Control of 
Town Extensions in Germany.” 


THE CABLE FOR THE MAURETANIA.—There has just been added 
to the industrial section of the museum and art galleries at Kelvin- 
grove, Glasgow, an exhibit of considerable present-day industrial 
interest. This is a portion of the mammoth cable of the Cunarder 
Mauretania. This cable, which is the heaviest ever made, dwarfs 
even that of H.M.S. Dreadnought, and the portion lent to the 
Glasgow Museum, small though it is, weighs Bs a quarter of a 
ton. The links are of a nominal size of 3%in. diameter iron, and 
are each 22hin. long and 134in. wide, weighing 170 lb. each. A 
three-link sample tested at Lloyd’s stood a test of 350 tons, and the 
actual stress was over 370 tons. After this test the links showed no 
sign of fracture, although they were elongated 6in. The total 
length of the cable is 1900ft., and it weighs, with the connecting 
| shackles, about 130 tons, The sample of this great modern cable, 
| manufactured, as is well known, by Brown, Lennox and Co., Ponty- 

pridd, should prove of decided interest toshipworkers, engineers, 
| and others in Glasgow and the West of Scotland. 


| New INDustry ror IRELAND.—Some weeks agoa mild sensation 
| was caused in tue hardware world by the announcement that a 
| Belgian syndicate had purchased some special machinery for 
| bucket and bath making, with the intention of capturing a portion 
| of the British trade in such goods. As a set off against this, Mr. 
| C, O. Slacke quickly proceeded to erect and open a large works in 
| Belfast, capable of turning out 100 tons of galvanised goods per 
| week. Last Saturday week, the workpeople were entertained by 
| him at a supper held at the Old Castle Hotel. After the loyal 
toasts had been duly honored, the foreman, Mr. Joseph Taylor, 
| proposed ‘‘ The Firm,” wishing Mr. Slacke every success in his new 
| undertaking, and promising that nothing should be lacking on 
| the part of the men to make the business a thorough success. 
| This was supported by several of the other men present, and in 
responding, Mr. Slacke thanked them for their kind wishes, and 
also for the manner in which they had assisted him in the short 
space of six weeks, not only to get the works in order, but also to 
start their new galvanising bath, Mr. A. Doman, jun. 
thanked Mr. Slacke on behalf of the men for the way in which he 
had entertained them that evening, and he also impressed upon 
the men the necessity of working not only with their hands, but 
also of using their heads, and he pointed out that none need be 
afraid of earning too much money, as it was well known that the 
more they earned the better it was for the firm, 
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——— 
“VANGUARD” EQUILIBRIUM VALVES. 


4 sents of valves has been designed by W. H. Bailey and 
Co. Limited, to overcome many of the principal difficulties 
connected with the efficient working of equilibrium valves for 
high-pressure steam. It has hitherto been impossible to con- 
struct a valve with two seats dead tight under high pressures 
and temperatures. The difficulties have arisen through a 





























variety of causes, the valve chests being necessarily irregular | 
in form, and exposed on one side to the atmosphere expand, 
even when made of the sams metal, at a different rate from 
the valves or pistons, and warp and twist. Efforts to correct | 
this inequality of expansion by modifying the shape of the | 
casting have been made but have not been successful. By 
means of the invention here described, it is claimed that valves | 
which are tight under pressure, and which will remain tight | 
areproduced. It has also been impossible to fit seats, sleeves, or | 


| 
| 
| 
: Fig. 1—-KEYRING VALVE 
| 
| 
| 
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just described. The valves consist of a major and minor 
valve, each in equilibrium and with two seats. H is the 
major valve, with seats at 1 and 3, which opens first by means 
of the lever. When raised sufficiently from its seats so as to 
be not subjected to wire-drawing, it engages the minor set of 
valves I, whose seats are at 2 and 4. This minor valve acts 
as a vanguard and rearguard to the major valve H, protecting 
it from wire-drawing both in opening and closing. Fig. 3 
shows the major valve H away from its seats in the act of 
raising the minor valve I, and represents also the position of 
the valves in closing, I closing first and cutting off steam and 
allowing H and G to seat safely. Fig. 4 shows both valves 
in the fully open position. . 








THE MANUFACTURE OF BRASS WIRE.” 
By Mr. E. J. Bouton, of Oakamoor, Staffs. 


In this paper the author deals with the manufacture of brass 
wire in a rather general way, showing as far as possible the 
advantages and disadvantages of the various common methods of 
obtaining the brass and converting it into wire. Brass wire is 
employed mainly in the manufacture of pins, small nails suitable 
for the boot industry, wood screws, and the finer sizes for the 
manufacture of braid for uniforms, liveries, gauze, &c. 

Alloys.—Brass as commonly used is an alloy of copper and zinc 
—spelter—in varying proportions, other metais being sometimes 
aated in small quantities to produce certain qualities for special 
purposes. For instance, 2 per cent. to 3 per cent. of tin increases 
the hardness ; 1 per cent. to 2 per cent. of lead facilitates machin- 


| ing the brass; while aluminium adds greatly to its strength, and 


at the same time gives fluidity and facilitates making very fine 
castings. The quality of the brass depends upon the proportions 
of the two constituents, 7.e., the greater the quantity of zinc the 
lighter the colour and the more brittle and springy the alloy ; 
while, on the other hand, the greater the quantity of copper, the 


| redder the colour and the tougher but softer the alloy. The 


following are the usual proportions in the common sorts of brass :— 


Red brass .. .. .. = 4 parts copper to 1 part zinc. 
Yellow brass a a. =. - aa a ide as 
Muntz metal .. .. 3 ae Sw. “a 
Brass or spelter solder = 1 “ 9 .. to 


For brass wire, the mixture probably most used is 5 parts copper 
to 3 parts zinc, but the proportions vary greatly, according to the 


























Figs. 2, 3, and 4—EQUILIBRIUM VALVE 


liners, in the iron, steel, or gun-metal bodies of equilibrium , 
valves, or valve chests of steam engines which can be easily 
removed and free to expand and contract independently of | 
the body to which they are fitted. Messrs. Bailey have brought 
out an expansion cage which is claimed to meet all the re- 
quirements of a renewable seating for double-beat valves. 
It is fitted at one end by means of the ‘‘ Keyring’’ seating 
arrangement to one of the seating passages of the body of a | 
double-beat valve. Being screwed into a split ring, it is free to | 
expand diametrically ; the other end is fitted with a flexible 
diaphragm which makes the joint at the other seating 
passage, and the result is that the cage in which are formed 
the seatings of the valve can expand in diameter or length 
without being prevented in any way by the body. Hence it 
is said to preserve its proper and true shape, and not 
to warp or twist, so that a tight closure is maintained. The 
valve and seat work under exactly similar conditions, being 
subjected to the same temperature, as steam can pass all 
round the cage. The cage comes in contact with the valve 
body at one end only, but is not gripped or held by it, so as 
to cause distortion. The valves illustrated are fitted with 
this patented expansion cage seating. 

_ In Fig. 1, in the lower passage of the valve body, a groove 
1s cut into which is sprung the ‘‘ keyring’’ A. The cage or 
cylinder D is seated at 1 and 4 for the double-beat valve H. 
The upper end of this cage D is provided with a flexible 
diaphragm E. In fitting the cage it is screwed into the 
expansion keyring A, forming a joint with the body at M; | 
the other joint between the cage and the body is formed by | 
the flexible diaphragm E, Fig. 2 shows the firm’s patented 
double-beat equilibrium valve with Vanguard valve, which | 
protects the major valve from the effects of wire-drawing. | 
In this valve the seating is on the expansion cage principle 








purpose for which the wire is to be used. For some purposes, such 


| as the manufacture of pins, where rigidity is of more importance 


than toughness, and cheapness is essential, it is possible to use 
Muntz metal ; while for drawing into very fine gauges and weaving 
into the gauze thatis used largely in paper-making machinery, much 
richer grades are employed. As zinc is a much cheaper metal than 
copper, the more zinc used the cheaper the brass; therefore we 
naturally find that for each purpose an alloy that is as low in copper 
as possible, or in ordinary language, as ‘* common” as possible, is 
used. The three important operations in the manufacture of brass 
wire from copper ingots and spelter are casting ; rolling—and in 
some cases slitting—and drawing. 

Casting.—The alloying of the copper and spelter is performed in 
crucibles These are generally made of — and are about 
16in. in depth and 10in. in diameter at the top, tapering to about 
Yin. diameter at the bottom, the thickness of the walls being about 
lin. These crucibles are heated in furnaces, the common type of 
furnace being the ‘‘ Wind ” furnace. This furnace is fired with 
solid fuel and has a natural draught, the height of the chimney 
stacks varying from 40ft., where each furnace has its separate 
stack, to 150ft., where a number of fornaces are connected to one 
stack. It is usual to heat a number of crucibles at once, each in a 
separate grate connected to a main flue, which leads the products 
of combustion tothe stack. Gas furnaces are also used in combina- 
tion with generators, in which case producer, or sometimes water- 
gas is burnt in place of the solid fuel ; in these it is usual to heat 


| tenortwelvecrucibles inone furnace or chamber. Reverberatory and 


tilting furnaces are employed for large castings in sand moulds, but 
for casting ingots in metal moulds it is usual to employ a crucible | 
furnace of the ‘‘ Wind” furnace type, the fuel commonly used | 
being coke. ‘Tilting furnaces are especially used in America. 
Zine being a much wore volatile metal than copper, and having a 
lower melting point, it is best to melt the copper in the crucible 
first, and then to heat the zinc and add it in the solid state to 


* Paper read before the Graduates’ Association of the Institution of 
Mechanical Engineers on Monday, October 8th, 1006. 





the molten copper. In this way less zinc escapes in the form of 
gas, and it is possible to get a richer alloy than would otherwise be 
the case, or to —— any required mixture with less allowance 
for waste of spelter through volatilisation. Instead of employing 
only copper and zinc, a more workable brass is obtained by adding 
a quantity of scrap brass of good quality to the raw materials, as 
brass becomes more homogeneous when re-melted and re-cast; in 
this way also the scrap necessarily produced during later processes 
is economically worked up. 

A flux is employed consisting of one of the following materials :— 
Borax, which oe absorbs oxides and converts them into a slag ; 
glass, which has much the same qualities as borax to a lesser degree 
and is less expensive; carbonate of soda, which is useful for fluxing 
silicious matter; bullion refiner’s slag, which is a cheap flux; and 
potassium cyanide, which is a cleaning flux, or common salt, which 
answers fairly well for fluxing away dirt, or a little charcoal is 
sometimes thrown on the top of the pot to prevent oxidation. 
Good results depend to a very great extent on the skill of the 
casters, owing to the fact that if the metal is cast too hot it will be 

rous, and contain blow-holes, and if not hot enough it is apt to 
be pasty, and will not fill out the mould, thus rendering the cast- 
ing imperfect. 

Rolling, &c.—Most of the grades of brass can only be rolled 
cold, and in consequence the same methods are not available as in 
the manufacture of copper and steel wire. Muntz metal is the 
only mixture that can really be re!led hot satisfactorily, and it is 
possible to roll wire rods of small diameters of this metal, as is done 
with copper. The process is difficult, owing to the narrow range 
of temperature at which the metal is workable. It is, the author 
has been informed, done to some extent in America. The oldest 
method of making brass, and the one still very largely used, is as 
follows :—The metal is cast into long narrow ingots of about 1 cwt. 
each, or a little more, and from 3in. to 4in. wide. The moulds 
are generally made of cast iron, cast in halves, which are clamped 
together with wrought iron rings. The moulds are placed below 
the surface of the floor of the casting shop, and are supported 
against the side of the pit at an angle of about 60 deg. — 
are placed across the pit for the caster to stand upon while pour- 
ing the metal from the crucible into the mould. The metal, after 
careful skimming, is poured into the mould at the top; and when 
it has set the rings are slipped off the mould and the upper half 
removed, leaving the casting or ingot exposed. Before the metal 
is poured into the mould the inside of the mould is well brushed 
and dressed with resin and cotton seed oil to prevent adhesion ; 
or carbon in a fine state and whale oil are also used, which give 
the mould an even surface. The ingots are next rolled when cold 
between ordinary flat rolls until the desired thickness is obtained, 
depending upon the tinal gauge of the required wire. 

Slitting.—The resulting strips are then slit with gang slitters 
into a number of shreds, each shred or “slitting ’ being afterwards 
drawn into a separate wire ; the outer ones, however, are usually 
scrapped. Gang slitters consist of two revolving shafts placed 
parallel above one another and revolving in opposite directions. 
On each shaft is mounted and keyed a row of circular steel plates 
of a thickness equal to the width of the intended slittings, and 
kept equal distances apart by collars of the same thickness. The 
edges of the cutting rings are turned absolutely square and the 
sides true. The rings on one shaft fit into the grooves.on the 
other, and slit the strip in much the same way as scissors cut cloth. 
The strip when once started works its way through the cutters, 
owing to the opposite direction of revolution of the two cutters. 

The advantage of this system is that it is cheap, and the strip 
can be made suitable for any required size of wire without much 
subsequent drawing. The disadvantage is that if the strips are slit 
into narrow shreds in order to save drawing, owing to the ingot 
being limited in weight by considerations of convenience in handling, 
only light pieces of wire are obtained, the weight of the piece 
depending upon the width of theslitting. These light pieces are 
not liked by the consumers, and also entail much labour in drawing. 
If the slittings are heavy, they are large in section, and, therefore, 
require a great dealof drawing ; this may, however, be got over toa 
certain extent by rolling the strip comparatively thin, and sub- 
sequently rolling the slitting again in an edgeways position into 
an approximately circular section much less in diameter than its 
original width. Probably the best process, and the one employed 
almost universally in America, at any rate for grades of brass 
which can only be rolled cold, consists of casting the brass in the 
form of long bars, either square or round, from ljin. to l}in. 
thick. Each of these bars is rolled down separately in the cold 
state into a rod about gin. in diameter, or sometimes less, which is 
afterwards drawn into wire. Pieces weighing from 60 |b. to 701b. 
can thus be obtained. The advantage of this process over the old 
one is that longer lengths are obtained, and labour in the drawing 
is to some extent saved, . 

A process brought out some years ago in the North of England 
consisted in casting in a centrifugal mould about 18in. in diameter, 
and mounted on a vertical axis, revolving at a high speed, so as 
to produce a casting in the form of a hoop, This was rolled down 
in open-ended ro!ls, brought together with hydraulic pressure, and 
working in the same manner as those used for roiling out the 
tires for locomotives and other railway rolling stock. A large 
thin hoop about 3in. wide resulted, which was then cut in circular 
shears helically, forming a long strip, and this was drawn in the 
usual way. The great advantage of this method lay in the fact that 
a heavy piece was obtained, at the same time having a small section 
ready for drawing. This process appeared full of promise at the 
time, but has not been heard of since, very probably owing to the 
fact that the critical temperature in the odie was reached while 
the metal was in motion, thus spoiling the homogeneity of the alloy, 
and possibly causing distortion of the molecular structure, the 
— and strength of the metal being therefore reduced. In 

rance a method often employed of making the “‘slittings” is to 
roll the metal down into , sheets, which are cut into strips 
spirally. This method is all right, but so far as the author is 
aware, it has not been adopted in England. Another method 
tried in America consisted in casting a solid billet, which is pierced 
with a suitably constructed mandril to form a cylinder. The 
cylinder is afterwards cut up helically and drawn in the usual way. 
This, the author has heard, was not found economical. 

Drawing, &c.—By whatever method the rod or slit strip may be 

roduced, it has next to be drawn into wire of the size required. 

e process employed consists of pulling it through tapered dies, 
and so reducing the sectional area and increasing the length. To 
start the strip through the die it is necessary to point the end with 
shears, and start it by means of a pull obtained by a pair of pincers, 
which are generally hooked to an endless chain moving along the 
bench. When a sufficient length has been pulled through the die 
to reach the wire block the end is attached by a small vice to the 
latter, which consists ordinarily of a slightly conical drum, mounted 
on a vertical spindle, and flanged at the lower end. The wire is 
wound on this in a continuous coil, constantly slipping up the 
slightly inclined surface. The power being applied to this drum, 
the force required to draw the wire through the die must be trans- 
mitted entirely by the wire itself, and, consequently, the limit to 
reduction at one draught is reached when the force required to 
pull the wire through the die is nearly equal to the maximum 
tensile stress that the resulting wire can stand without rupture. 

In recent years, continuous drawing machines have come very 
much into use. With these machines, instead of winding the wire 
on toa block, after drawing through one die at a time, the wire 
is drawn through one die, then wound two or three times round a 
block, and taken thruugh another die, and so on ; the friction on 
each drum being sufficient to carry the wire forward, and the cir- 
cumferential speed of the drums being varied to suit the elongation 
of the wire. Owing, however, to brass being very quickly hardened 
by drawing, it is not possible to carry on this process ad injinitum, 
unless the wire be annealed periodically. When once it has been 
annealed it is possible to effect a very large reductjon at one 
draught, the actual amount varying with the composition of the 
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brass ; the larger the proportion of copper the greater the reduc 
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tion at one draught. It is obvious, therefore, that the labour 
saved on continuous machines is much less in the case of brass 
than it is in the case of a metal like copper, which can be drawn 
through many dies in succession without annealing. The authcr 
has seen fine copper wire passing through as many as twenty 
diamond dies on one machine. In any case, however, continuous 
machines are of little use unless the pieces of wire are fairly 


eavy. 
Dues.—In England steel dies are chiefly used, which are set to 
size by the wire-drawer with a punch of the correct diameter and 
shape. In America chilled cast iron is used, and these dies are 
reamered out to size by a special man, who spends all his time 
looking after them, the wire-drawer merely attending to the machine. 
In both countries, for fine wire, diamond dies are utilised. These 
dies are formed with a rough diamond set in a suitable metal holder, 
through whicha holeof the required diameter is drilled, and through 
which the wire passes from one block to another. Diamond dies are 
practically always employed in connection with continuous machines 
up to gauges where the size would be so large as to make the price 
prohibitive. The reason for using diamonds is, of course, that they 
are harder than steel ; they therefore last longer than the steel or 
chilled cast iron dies, and very seldom require adjusting to size. 
The foreman of the die department of a Birmingham firm recently 
showed the author a diamond die which he said had been in con- 
stant use for the last seven years, whereas steel dies require 
re-setting constantly. The manufacture of these dies forms, in 
these days, an industry in itself, but one or two of the most 
important British tirms manufacture their own dies. The holes in 
the diamonds are drilled by means of hard steel drills pressed 
lightly against the stone, while the latter is revolved at a very high 
speed and fed with oil and diamond dust. Wire as fine as 0-00lin. 
is obtained in this way, which is considerably finer than a human 
hair, the usual diameter of which varies from 0-0025in. to 0-003in. 
It can readily be imagined that the drilling of holes 0-00lin. 
diameter through a diamond is a very delicate process requiring 
much care and skill. The author believes the manufacture of 
diamond dies originated in Switzerland. 








SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers held at the Royal 
United Service Institution, Whitehall, on Monday evening, 
November 5th, 1906, Mr. Maurice Wilson, president, in the chair, 
a paper was read on ‘‘ Recent Storage Battery Improvements,” by 
Mr. Sherard Cowper-Coles, Assoc. M. Inst. C.E., M.I.M.E., 
M.I.E.E., of which the following is an abstract :— 

The author first referred to the comparatively small advance 
that has been made with the lead accumulator of recent years, 
although the industry is of considerable importance, the annual 
monetary output for storage batteries in England and Germany 
being estimated at nearly £1,000,000, so that any economies 
effected in the life or manufacture of accumulators would be of 
great importance to the commercial world, irrespective of the new 
fields of application it would open up. The nickel iron ce'l was 
referred to, and a typical discharge diagram given as compared to 
a lead accumulator. 

The important bearing thermo-electricity has on accumulators 
or secondary batteries was discussed, and a diagram was shown 
illustrative of this. Ignition cells for firing petroi engines were 
then considered, and their advantages and disadvantages 
enumerated as compared to the magneto machines. The cut-off 
point of discharge was then dealt with. 

The defects of the negative pasted plate were then discussed, 
and the author stated that, in his opinion, the deterioration in 
the negative active matter was due to the fact that sulphate of 
lead is soluble in strong sulphuric acid. The author carefully 
traced the reaction which takes place in a negative electrode 
during charge and discharge, and showed that the concentrated 
acid within the plate is the medium for the continual transference 
of matter from the interior of the plate to nearer the surface, thus 
clogging up the pores and preventing the access uf electrolyte to 
the interior. The author stated it as his opinion that it was of 
importance that long attenuated pores in the plate must be done 
away with in some way. 

He then gave an historical sketch of the accumulator as far as 
relates to cells of a compact nature, and to electrodes that retain a 
large quantity of the electrolyte within themselves, and therefore 
have not attenuated pores, but in which the active matter itself is 
not necessarily porous. 

After directing attention to the various stages of development 
of the network type of cell, the conclusion arrived at by the author 
was that immediate future developments would be in the direction 
of electrodes hich contain the electrolyte within themselves. 








LAUNCHES AND TRIAL TRIPS. 


WANGARD, steel screw steamer ; built by Northumberland Ship- 
building Company, Limited; to the order of a German firm; 
dimensions, 372ft. long, 48ft. by 30ft. 10in.; to carry 7300 tons 
deadweight; engines, triple-expansion, 25in., 4lin., 69in. by 
{8in., pressure 180 Ib.; constructed by Richardsons, Westgarth 
= a speed of 11 knots was attained; trial trip, October 

éth. 

GERTRUDE, twin-screw passenger steamer; built by A. W. 
Robertson and Co., Royal Albert Dry Docks, E.; to the order of 
the London, Tilbury and Southend Railway Company; dimen- 
sions, 130ft., 26ft. 6in. by 9ft.; to carry 650 passengers ; engines, 
two pairs compound surface-condensing, 12in. and 24in. by 18in.; 
launch, October 19th. 

HARLEY, steamer ; built by Furness, Withy and Co., Limited ; 
to the order of Messrs, J. and C. Harrison, Limited ; dimensions, 
372ft.; engines, triple-expansion, 24in., 39in., 65in. by 48in., 
pressure 180 lb.; constructed by Richardsons, Westgarth and Co.; 
a speed of 12 knots was easily attained ; trial trip, October 22nd. 

KITTIWAKE, steamer; built by’ Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Cork Steamship Company, 
Limit: d ; dimensions, 290ft. by 38}ft.; to carry 2800 tons dead- 
weight ; engines, constructed by builders; a speed of nearly 13 
knots was attained ; trial trip, October 23rd. 


WESTERLAND, steamship; built by Messrs. Rykes and Co.; to 
the order of the Shipping and Coal Company, Rotterdam ; 
dimensions, 230ft., 34ft. 4in. by 17ft. lin. depth of hold ; to carry 
1700 tons deadweight ; engines, triple-expansion, 17}in., 28in. and 
45in. by- 36in., pressure 180 lb.; constructed by Wilton’s Engi- 
neering and Slipway Company ; launch, October 27th. 

HELREDALE, steel cargo steamer ; built by R. Craggs and Sons, 
Limited ; to the order of Messrs. Thomas Turnbull and Son, 
Whitby ; dimensions, 358ft. 6in., 50ft. 8in. by 25ft. 6in.; engines, 
triple-expansion, 25in., 4lin., 67in. by 45in., pressure 180 1b. ; con- 
structed by Blair and Co., Limited ; launch, October 29th. 

BANGARTH, cantilever framed steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of the Rea Shipping Com- 
pany, Limited ; dimensions, 282ft. 6in., 40ft. 3in. by 23ft.; engines, 
triple-expansion, 22in., 35in., and 59in. by 39in., pressure 180 Ib. ; 
constructed by John Dickinson and Sons, Limited ; the trials passed 
off successfully ; trial trip, October 30th. 

ARIEL, steel screw steam; built by Wood, Skinner and Co., 
Limited ; to the order of a Norwegian owner; engines, triple- 
expansion, 19in., 3lin., 5lin. by 36in., pressure 1801b.; constructed 
by North-Eastern Marine Engineering Company, Limited ; a speed 
of 10 knots was easily maintained in bad weather ; trial trip, 
October 31st. 


THELMA, steamer; built by Laxevaags Engineering and Ship- 
building Company, Bergen ; to the order of M. Wilh. Wilhelmsen ; 
dimensions, 270ft., 38ft. by 17ft. 8in.; engines, triple-expans on, 
19}in., 3lin., and 5lin. by 36in., pressure 180 lb.; constructed by 
builders ; launch, October 31st. 

CoRUNNA, steamer ; built by Furness, Withy and Co., Limited ; 
to the order of the Agincourt Steamship Company ; dimensions, 
350ft. long ; engines, triple-expansion, 24in., 39in. and 66in. by 
45in., pressure 180 1b ; constructed by Richardsons, Westgarth 
and Co.; launch, October 31st 

ABURI, steel screw steamer; built by Harland and Wolff, 
Belfast ; to the order of African Steamship Company ; dimensions, 
370ft. by 49ft. beam and 4000 tons gross ; to carry passengers and 
cargo; engines, triple-exparision ; launch, recently. 

LINDENFELS, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of a German firm; 
dimensions, 436ft. by 55ft. 3in.; to carry 8500 tons deadweight ; 
engines, four-crank quadruple expansion ; launch, November Ist. 

BLACKFRIARGATE, two-deck steamer ; built by Messrs. Ropner 
and Son ; to the order of Messrs. Tho. Middleton and Son ; to 
carry 4900 tons ; engines, triple-expansion ; constructed by Blair 
and Co., Limited; speed averaged 11 knots ; trial trip, Novem- 
ber Ist. 

CAMPHILL, steel screw steamer ; built by Ropnerand Son, Stock- 
ton ; to the order of Macbeth and Co., Limited, Glasgow ; dimen- 
sions, 371ft. 9in , 50ft. by 28ft. 4in. ; engines, triple-expansion, 26in., 
42hin.. 694in. by 45in., pressure 180 lb.; constructed by Blair and 
Co.; launch, November Ist. 

SPIDER, steam trawler; built by Earle’s Shipbuilding and Engi- 
neering Co., Limited, Hull; to the order of British Steam 
Trawling Company, Limited ; mean speed of over 10} knots was 
attained ; trial trip, November Ist. 

KATTENTURM, turret steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of the Hansa Company, Bremen; engines, 
triple-expansion, 2500 horse-power ; launch, November 2nd. 

MyTON, steam trawler ; built by Earle’s Shipbuilding and Engi- 
neering Company, Limited ; to the order of City Steam Fishing 
Company, Limited, Hull; diraensions, 135ft. b.p., 22ft. din. by 
13ft. 4in.; engines, triple-expansion ; launch, November 3rd. 

LEBU, steamer ; built by Earle’s Shipbuilding and Engineering 
Company, Limited ; to the order of Compania Sud Americana de 
Vapores ; dimensions, 340ft., 40ft. by 24ft.; engines, triple- 
expansion, 23in., 37in. and 6lin. by 42in., pressure 170 1b.; launch, 
November 5th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Engineering Materials. 

ENGINEERING materials keep very dear, since the upward 
movement in iron and steel continues. Pig iron and steel are both 
being quoted considerably higher than this time last year. Copper, 
also, though slightly easier than recently, is still much above the 
average, and the same may be said of tin. Coal and coke are like- 
wise by no means easy to purchase at what may be considered 
average prices for this time of the year. Altogether, therefore, 
the expenses of engineers are considerable, and their difficulties 
are added to by the demands of the men for a revision of wages. 
The policy of endeavouring to recoup themselves for heavier costs 
of production by charging more for finished machines, and for 
other engineering products, is being adopted by most of the firms, 
but this course of action is by no means as easily taken as 
might be supposed, on account of the growing keenness of 
competition. 


Pig Iron Rising. 

Crude iron makers are well placed for orders, and are, 
consequently, disinclined to make concessicns. Indeed, they are 
having matters pretty much al] their own way, and in this attitude 
they are supported by the knowledge that the demand continues 
strong for Bntish pig iron, both on American and German account, 
and that warrants continue firm. Staffordshire forge pig iron is 
quoted 50s. to 51s., part-mine 54s. to 56s., best all-mine 85s. to 
90s., and cold blast 110s. Agents for Midland brands are not par- 
ticular about booking further orders, their principals being already 
well placed as regards the amount of workinhand. Northamptons 
are quoted 54s. 6d. to 55s. 6d, and Derbyshires 54s. to 55s.; 
whi'st for North Staffordshire descriptions 54s. 6d. to 55s. 6d. is 
asked for medium quality, up to about 62s. 6d. for superior grades, 


Steelmakers Busy. 

Steel companies are most of them as busy as they can be, 
with the black sheet makers pressiug them for deliveries. Bessemer 
billets are quoted £5 17s. 6d. to £6 ; and Siemens £6 to £6 2s. 6d. 
Some good orders have been booked, with deliveries extending 
into next year. Engineering sections are also in brisk inquiry at 
good prices. Angles are quoted £6 lds. to £7; joists, £7 to 
£7 2s. 6d.; girder plates, £7 10s. to £7 15s.; boiler plates, 
£8 12s. 6d, to £8 15s.; and mild steel engineering bars, £7 10s. 
to £7 15s. Railway requirements, electric power and light needs, 
and the necessities of gas, oil, and steam engine builders, are all 
contributing largely to the existing heavy demand for steel. 


Manufactured Iron Firm. 

The strength of manufactured iron alluded to in my last 
letter is well maintained. Marked bars command the £8 10s. 
official quotation without difficulty, and unmarked bar makers are 
becoming more and more independent, £6 17s. 6d. to £7 being 
the current quotation for ordinary merchant qualities. The 
makers of North Staffordshire ‘‘ crown ” bars are asking £7 5s. for 
forward orders. Galvanised corrugated sheets are being made in 
large quantities for export, and although the Association minimum 
continues at £12 15s., manufacturers do not find any difficulty in 
getting 10s. beyond that_figure for forward business, and in some 
instances even more than this margin is obtained. A large out- 
put of plain black sheets is being made, with quotations firm at— 
singles, £8 7s. 6d. to £8 10s.; doubles, £8 10s. to £8 12s. 6d.; and 
trebles, £9 2s. 6d. to £9 5s. Thin strip and hoops are quoted 
£7 15s., whilst gas strip realises £7 2s. 6d. to £7 5s. Gas tube 
strip is in good demand, since consumers are busy, some of the gas 
tube makers having shared in a large contract for the Continental 
Gas Companies’ Association. 


Electric Lighting at Wolverhampton. 

A Local Government Board inquiry has been held into 
an application by the Town Council of Wolverhampton for 
sanction to borrow £12,000 for electric lighting purposes. The 
town clerk stated that the Town Council had passed a resolution 
to the effect that £2000 should be spent on meters and £10,000 
on mains, 


The Spring Vale Furnaces. 

To facilitate the supply of ironstone to the Spring Vale 
blast furnaces of Sir Alfred Hickman, Limited, a considerable | 
mineral estate has been acquired in Carnarvonshire. The iron- | 
stone has been found, on analysis, to contain a very favourable 
percentage of iron. Large new blowing engines are, it is under- 
stood, about to be installed at these furnaces. 


Fire at a Steel Works. 
The Staffordshire Steel and Ingot Ironworks, at Bilston, 








of Sir Alfred Hickman, Limited, was on Saturday last, the 3rd 


inst., the scene of a serious fire. The fire took place in the eno; 

house, which contained large gas engines and also electric — 
rating plant and other valuable machinery. It is thought ny 
there may have been an 7 of gas from a gas main which fi cade 
the gas engines with waste blast furnace gases. A great deal 8 
costly machinery was badly damaged, but no lives were lost ai : 
thanks to the power supply plant being duplicated, the works a : 
running again as usual about two hours after the outbreak The 
fire will not interfere in any way with the execution of orders it 
was reported that the damage was a quarter of a million sterling 
but it has since been officially stated that it will not excead 
twentieth part of that amount. : 


Openings for Mining Engineers. 


Professor Redmayne, presiding recently at the second 
annual dinner of the Mining Society of the University of Binning. 
ham, said that the outlook for the mining industry was brighten. 
ing. During his recent visit to South Africa he found Taany signs 
of depression, but, nevertheless, he had never been more impressed 
with the potentialities of that country. Coal mining was goin 
ahead in Natal by leaps and bounds. Where he used to shoot 
‘*the wily buck” fourteen years ago the land was now dotted with 
collieries, and there was a great demand for mining engineers 
there. Not only were prospects improving in the Rand and jn 
Northern Rhodesia, but there had been great discoveries jn the 
Southern Congo The Great Divide contained 200 miles of terri- 
tory full of copper, with two hundred proved mines capable of 
producing two million tons of copper, to say nothing of gold and 
platinum, while it was the greatest tin region the world possesses, 








NOTES FROM LANCASHIRE. 
(From our vwn Vorrespondents.) 


MANCHESTER, November 7th, 
A Peculiar Position. 

A PECULIAR position of things is being brought about in 
pig iron in this district. It is admitted that local inquiry is by no 
means 'arge, and that were it not for the demand for export prices 
would fall to no inconsiderable extent. The state of things on the 
Clyde, and a not improbable further advance in the Bank rate, 
adds to the present uncertainty. This has been very marked in 
Scotch makes, which ars decidedly easier ; but although makers’ 
prices of Dalmellington are rather in buyers’ favour, we were 
assured on Tuesday’s Iron ’Change that all inquiries had to be sub- 
mitted for consideration in order to ascertain whether delivery 
could be made or not. On the Manchester Exchange business jn 
this department was on the dull side. Merchants assured us that 
consumers were only operating from ‘‘ hand to mouth,” while, on 
the other hand, makers were still indifferent sellers There was 
no change to record in Lancashire and other staple makes of 
foundry iron, and forge shows little or no change, although the 
demand is a shade quieter. 


Finished Iron. 
Sellers report a continuance in the demand, and all 
descriptions are held for full rates. , 


Steel. 

We hear on all hands of good business. Pilates are difii- 
cult to obtain, itis said, while billets are held for full rates. In this 
centre they do not seem to have followed the rise which, it is 
reported, has been secured in other districts, 





Manufactured Copper. 
We have to note a slight advance in sheets, and in certain 
descriptions of tubes. There is a steady business passing in most 
departments. 


Sheet Lead. 
About 10s. per cwt. lower on the week. 


Quotations. 

Pig iron: Lancashire, No. 3foundry, 64s. ; Lincolnshire, tls. ; 
Staffordshire, 60s.; Derbyshire, 62s. te 63s.; Middlesbrough, open 
brands, 67s. 4d. Scotch: Gartsherrie, 68s. 6d. to 69s.; Glen 
garnock, 67s. t> 67s. 6d.; Eglinton, 66s. 6d. to 67s.; Dalmellington, 
66s. to 66s. 6d., delivered Manchester. West Coast hematite, 
70s. 6d. to 71s.; East Coast ditto, 70s. to 70s 6d., both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 6s. 6d. to 67s.; Glen- 
garnock, 65s. to 65s. 6d.; Eglinton, 64s. 6d. to 65s.; Dalmellington, 
64s. to 64s, 6d. Delivered Preston: Gartsherrie, 67s. 6d. to 68s ; 
Glengarnock, 66s, to 66s. 6d.; Eglinton, 65s. 6d. to 66s.; Dalmel- 
lington, 65s to 65s. 6d. Finished iron: Bars, £7 5s.; hoops, 
£7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d.; steel bars, 
£7 10s.; hoops, £7 17s. 6d.; boiler plates (official), £8 12s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d; English billets, 
£5 12s. 6d. to £6 ; sheets, £8 12s. 6d. Copper: Sheets, £113 to 
£115; tough ingot copper, £104 to £104 10s.; best selected, 
£105 to £106 per ton; seamless copper tubes, 134d.; brazed ditto, 
134d. to ei seamless brass tubes, 10}d.; brazed ditto, 11}d.; 
condenser, 114d.; rolled brass, 97d.; brass wire, 9fd. to 10d. per 
Ib. Sheet lead, £22 5s. perton. Tin: English ingots. £198 10s. 
per ton. 


The Labour Question. 

As we anticipated in these ‘‘Notes” some time azo, so 
far as the engineering ind»stry of this district was concerned, some 
arrangement would be come to by mutual concessions on the part 
of employer and employed. An immediate advance of Is per 
week came into operation in the Manchester shops on Saturday, 
and shortly there will be a reconsideration of the position. The 
A.S.E. monthly report states that the percentage of unemployed 
is still at a minimum, and that the membership of the socicty con- 
tinues to increase. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange on pac | could 
hardly be described as good as that of the previous week, but the 
general tone of the market was one of steadiness, although the 
mild state of the weather interferes with business to some 
extent. Buyers, however, are inclined to cover their requirements 
forward, and it is asserted that in some cases they have been 
enabled to do soat old rates, the October advance notwithstanding. 
Slack continues comparatively scarce, and coal for bunkering pur- 
poses is on the quiet side. Ordinary quotations are :—Best coal 
for domestic purposes, l4s, to 15s.; seconds, 13s to 13s. 6d.; 
common, 9s. 6d. to 10s. 6d.; best round engine fuel. 8s. ; best slack. 
7s, to 7s. 6d.; medium, 6s, 6d. to7s.; common, 5s. 6d. to 6s. at the 
pit. 





Machine Stoking. 


The Blackburn and District Managers’ Mutual Association 
recently visited the works of Messrs. Ed. Bennis and Co., Limited, 


| Little Hulton, Bolton. In the absence of Mr. A. W. Bennis the 


party was piloted through the works by the manager. 


BARROW-IN-FURNESS, November 8th. 


Hematites. 

The hematite iron market remains vigorous, and the 
demand is full and strong, makers being only in a few instances 
able to quote for large deliveries at well forward dates, while in 
many instances they are not able to quote at all. This is par- 
ticularly the case with those who use most of the iron they produce 
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the purposes of steel conversion. Stocks have not 

terially changed, although they are larger in Cumberland and 
ne in Lancashire. They now aggregate at 72,006 tons. 
ses a stocks are small and are not worth considering at the 
Ma vo . indeed, the whole of the stocks held in the district do 
preeee resent more than a fortnight’s make at the furnaces. Makers 
not ra uoting 71s. per ton for mixed Bessemer numbers net f.0.b., 
ay ont iron sellers are at 69s. 104d. net cash, buyers 
ad less. ‘There are 38 furnaces in blast, and the yield of metal 
: arge. Special classes of hematite are in good demand, 


themselves fo 


is very | 3 - A bs . 

pat ‘4 steady business is being done in spiegeleisen, ferro-man- 
poten and charcoal iron, while large sales continue to be made of 
pee iron, which is fetching good prices. The demand for iron 


nd strong, and prices are steady at 16s, 6d. per ton net 
at mines. Spanish ores are being imported more largely of late, 
and they are selling at about 20s. per ton at West Coast ports. 
The Barrow Steel Company has decided to put down an installa- 
of gas engines driven by exhaust gases from their blast 
for the purpose of blowing thesame. The firm hasaccepted 
contracts for five powerful blowing engines, and for three electric 
power engines. Barrow is not advantageously situated as regards 
the supply of cheap coal, and it is anticipated that the step that 
the company has just taken will result in a great saving of money ; 
the work incidental to the change has already been commenced. 


ore is full a 


tion 
furnaces 


Steel. 

The steel trade is very steadily employed, but there is not 
that life in the demand which indicates a considerable run of 
activity. The rail mills and the plate mills are on full time, and it 
is hoped they will continue so, but the orders coming to hand are 
not numerous, hor are they large, but hopes are entertained of 
improvement. Prices are steady at £6 to £6 5s. per ton for 
heavy rails, and £7 for ship plates net cash. Some good orders for 
platesare assured from local shipbuilders, 


> Shipbuilding and Engineering. 

There are rumours of new orders for two Australian mail 
boats at Barrow, and also for three additional Brazilian warships, 
but they need confirmation. It is certain that local builders will 
soon be very busy. 


Shipping and Coal. 
Shipping is moderately employed. The aggregate exports 
of iron and steel this year have reached 696,749 tons, being a 
decrease of 9416 tons on the corresponding period of last year. 
There is great steadiness in the coal and coke trades, and prices 
are firm. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 





House Coal. 

THERE is a moderate business doing, the demand in some 
quarters having been improved by the continuous wet weather, but 
generally trade is not quite so active as it was, and at several 
thick-seam pits there has been some stacking. The accumulations, 
however, are not of any magnitude, and vould soon disappear on 
the advent of wintry weather. For Londen end to Southern and 
Eastern Counties’ markets a considerable business continues to be 
done. Prices keep firm, good Silkstone being quoted up to 12s, 6d. 
per ton, seconds making from 10s. to 10s. 6d. per ton. Barnsley 
softs, be+t screened, are at 10s, 3d. to10s 6d. per ton ; good house- 
hold coal, 8s. 6d. to 9s. per ton; household nuts, 7s. 6d. to 7s, 9d. 
per ton in owners’ wagons at the pits. 


Steam Coal. 

Although the export season is about at an end, values are 
firmly maintained, and coalowners in some instances are stated 
to be averse to accepting contracts extending beyond the end of 
the year. A large tonnage of South Yorkshire hards is being for- 
warded to Hull and Grimsby, where foreign shipments keep well 
up, aud the coastwise trade is fully of an average volume. The 
steam fishing trawlers are receiving heavy deliveries of best steam 
coal, while to the various railway coal depdts good weights are 
being sent under contract at 8s. 6d. per ton. Supplies obtained in 
the open market are a good deal higher—in some instances from 
$d. to nearly 1s. per ton more. Good steam nuts are in request at 
from 7s. 6d. to 7s. 9d. per ton. Coalowners look to an improve- 
ment in prices for next year’s shipping contracts. The effect of 
the abolition of the coal tax ought now to be promptly evident. 
If the tax has really caused orders to be withheld, as is freely con- 
tended, business ought te be good until the close of the year. 


Coke, &c. 


Coking slack is still in brisk demand. Other slacks are 
reported to be less actively called for. Patent coke is in excep- 
tionally large output, and it is continually being added to by the 
erection of new ovens. Good brands readily fetch from 4s. 6d. to 
4s, 9d. per ton. Manufacturing fuel, having regard to the large 
production, is in good request, fetching from 3s. 6d. to 3s. 9d. per 
ton at the pits. Coke for smelting purposes tinds a ready market 
in North Lincolnshire, Derbyshire, Leicestershire, and other dis- 
tricts. Prices are firmly maintained, good samples of ordinary 
smelting coke being quoted at lls. to 11s. 3d.; washed samples, 
12s, to 12s, 6d. per ton at the ovens. 


The Iron Market. 


; Hematites and Lincolnshire irons are not altered 
in the official quotations this week; but Derbyshire No. 4 
forge has been advanced 4s, per ton. Ironmasters generally 
are well sold, and are not eager for business for early delivery. 
Current quotations at Sheffield are as follows:—West Coast 
hematites, 80s. to 81s. per ton, less 24 per cent. at Sheffield and 
Rotherham, East Coast hematites, 76s. to 77s. per ton net at 
Sheffield and Rotherham. Lincolnshire, No. 3 f-undry, 58s. 6d. 
per ton; No. 4 foundry, 56s. 6d. per ton; No. 4 forge, 55s, 6d. 
per ton; No. 5 forge, mottled, white, and basic, 59s. per ton. 
Derbyshire No. 3 foundry remains at the advance of 2s. per ton 
noted last week, making the price 60s. per ton ; No. 4 forge, 57s. 
per ton, as compared with 53s. per ton last week. Bars, £7 10s. to 
£7 lds. per ton; sh ets, £9 to £9 10s. per ton. An excellent 
business continues to be done in the latter. 


The Heavy Trades 


_ The satisfactory condition of almost all the heavy depart- 
ments is fully maintained. Not the least significant indications 
of the general prosperity are the extensions to be met with in 
Most directions, The powers of production are being greatly 
added to in many of the leading establishments. There has rarely 
been a time when new works and new offices were being so ener- 
getically and extensively carried out. In the steel trade, the call 
for special steels, largely for the United States and other foreign 
markets, is as brisk as ever. All kinds of steel required for the 
manufacture of railway material, which is at present in exception- 
ally active request, are being turned out in heavy weights. In 
military material more orders for armour plates and projectiles 
would be most acceptable, and fresh work in marine forgings and 
castings would be equally welcome. In other departments there 
18 satisfactory business reported in nearly all directions, with 
every prospect of the present gratifying condition of affairs being 
continued for some time. 


Sheffield Firm Purchase Lancashire Works. 


Shem Henry Bessemer and Co., Limited, Bessemer Steel Works, 
Sheffield, have purchased the works of the Bolton Iron and Steel 

ompany, Limited, Bolton, which will be carried on as a branch 
establishment of the Sheffield business. The work intended to be 








done at Bolton will include railway material, in tires, axles, &c., 
and all classes of forgings for locomotive purposes, special steel 
castings for marine engineering, and mining machinery, as well as 
forged steel shells and projectiles of every description. 


Russian Naval Visitors. 


On the 6th inst. Admiral Roestrom and nearly 150 young 
Russian naval officers visited the River Don Works of Vickers, Sons 
and Maxim, Limited. The company was from the battleships 
Slava and (wsarevitch, and the cruiser Bogatyr, which were lying 
off Heysham. The cadets had previously visited Vickers’s Barrow 
Works, where the new Russian cruiser, the Rurik, is about ready 
for launching. At Sheffield the visitors were conducted over the 
principal departments of the great establishment. They were 
specially interested in the rolling of an armour plate intended for 
one of his Majesty’s battleships, as well as in the gun building 
plant, where a 12in. B tube was made up, and in the planing 
shop, where they saw 7-5in. shields for H.M.S. Defence. Other 
processes were witnessed, and the visitors returned to Barrow the 
same evening. The Slava is one of the ships which was engaged 
in the war with Japan. 


Dear Ivory. 

The ivory sales at Antwerp fully maintained the prices 
which ruled at London. Comparatively little was bought for 
Sheffield, the rates being in excess of me local representatives 
were prepared togive. The first lots of Central African, being 
rather inferior in quality, showed a decline of £4 to £6 per ewt., 
but prices subsequently recovered, and towards the close Angola 
and Gaboon fetched last sale’s rates. For small teeth and over- 
size bangles the extreme rates of July were realised, and in 
some instances made £2 to £3 per cwt. more. Regular bangles 
are £6 to £10 per cwt. more. Scrivelloes are also £6 to £10 per 
ewt. dearer. Under these circumstances the price list of Sheffield 
cutters will be revised to the extent of 20 per cent. advance. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Labour Difficulties in Shipbuilding, &c. 


THE strikes, actual and threatened, in the shipbuilding 
industry in Scotland and the shipbuilding and engineering 
industries in this district have brought about a complicated state 
of affairs in trade generally, and temporarily checked buying in 
most branches, especially of the steel trade, for at least 60 per 
cent. of the steel that is made in the North-East of England is 
used up at the shipyards either at home or abroad. Anything, 
therefore, that interferes with business in shipbuilding tells badly 
upon the steel trade, and, through that, on the hematite iron trade. 
The uncertainty prevents consumers in all branches committing 
themselves further ahead than they are at present. Strenuous 
efforts are now being made to bring the disputes to an e1d both on 
the Clyde and Tees. On Monday there was a conference at 
Neweastle-on-Tyne, the headquarters of the Boilermakers’ and 
Shipbuilders’ Association, between the special delegates from the 
Clyde and the Executive Council of the organisation, but nothing 
was allowed to transpire about the business. It is stated, however, 
that Mr. Cummings, general secretary of the men’s Society, and 
the members of the Executive Council will visit Glasgow on Mon- 
day, and endeavour to end the dispute, and it is probable that 
there will be another conference with the employers next week to 
effect a settlement. There is also to be a meeting on Friday at New- 
castle of the Executive of the Shipbuilding and Engineering 
Federation, when the dispute on the Clyde will be fully considered. 
The situation is more hopeful with respect to the platers’ strike at 
the shipyards on the Tees and the Hartlepools. It has now lasted 
a week, and the employers have communicated with the Boiler- 
makers’ and Shipbuilders’ Society asking that a conference should 
be arranged at the earliest possible date to consider the matters in 
dispute. This it is expected will be agreed to by the men, who, in 
fact, have previously expressed their desire to have a conference 
with the employers. It is believed that a conference will be held 
within the next two or three days between the employers and 
men’s representatives at Newcastle. As yet work at the shipyards 
is still going on, but if the platers do not resume their employment 
soon the other hands at the yards will have to be laid off. The 
dispute with the platers and their helpers is confined to Teesside 
and the Hartlepools, and has not extended to the Tyne or Wear. 
With respect to the engineering dispute where the men have 
applied for an advance of wages, there is nothing new, and work 
continues to be carried on as usual, the men having postponed the 
taking effect of their notices for another month. 


Shipbuilding. 


These disputes have disorganised business, and scarcely 
any new orders are being booked for new shipping. Builders are 
not disposed to contract while the future is so uncertain with 
respect to labour, and when the prices of materials are generally 
rising, on accouot of the advances in pig iron and coals. Prospects 
are more encouraging for shipowners, but they think there is a 
chance of lower prices ruling for steamers. 


Cleveland Iron. 

The amount of business done this week in Cleveland pig 
iron has been comparatively small, the market being disturbed by 
the condition of things in the shipbuilding industry. But, never- 
theless, though Cleveland warrants have fallen in price to as low 
as 57s, 2d. cash buyers, the makers will not reduce their quotations, 
because they have plenty of orders on their books, and are under 
no necessity at present to press for further contracts. They can 
afford to wait, and have every reason to believe that they will 
have a better time in 1907 than they have enjoyed during the 
current year. The strong demand from America is in their favour, 
and the unprecedented shipments of last month are not only being 
maintained but even improved upon. Deliveries are heavy to 
Germany, and would be larger still if it were not for the strike of 
lightermen on the Elbe, and the !owness of the water in the Rhine 
These facts lead to some of the German merchants asking shippers 
on this side to delay the despatch of some of the cargoes that are 
due to them. The waters of the Rhine have not been so low at 
this season for years, and thus there is difficulty in getting the 
iron from the ports into the interior. Makers are keeping the 
price of No. 3 Cleveland G.M.B. pig iron for early f.o.b. delivery 
at 58s. per ton, but from second hands small lots have been obtained 
at 57s. 9d. Such is the rush for warrant iron that Connal’s can 
hardly load the vessels quickly enough. No. 1 is at 59s. 64., 
No. 4 foundry at 57s., and No. 4 forge at 56s. Of the two latter 
the supplies are rather short, while mottled and white iron prac- 
tically are not to be had. The Cleveland furnaces are working 
very well indeed, and never was such a large proportion of the 
make of No. 3 quality. The Skinningrove Iron Company is 
boring for ironstone on Kettleness, 


Hematite Pig Iron. 

It has become absolutely necessary, owing to the increas- 
ing cost of production, to advance the quotations for mixed 
numbers East Coast hematite pig iron to 71s. per ton, and makers 
have realised 70s. 6d., which shows the strength of the situation, 
for this is in face of the labour troubles in the shipbuilding 
industry, which, in the shape of plates and angles, takes the 
bulk of the hematite iron that is produced in this district. But 
when it is considered that the-hematite maker has now to pay for 
his ore 41s. per ton of pig iron produced ; for his coke 19s.; for 
his limestone 2s. 6d.; and for wages and other charges 7s. 6d., the 
profit is very small at 71s. for the pig iron. It is believed that ore 
will be dearer; certainly Swedish ore will be, because the Swedish 
Government have decided to limit the quantity of ore that is 





exported from the country. At least 22s. per ton, c.i.f. Middles- 
brough, has to be paid for Rubio ore. 


American Demand for Cleveland Iron. 


Inquiries continue to come in freely from America for 
Cleveland pig iron, but the price hardly seems to suit, for not 
much actual business has resulted. There will, however, be very 
large shipments of pig iron this month from the Cleveland district 
to the United States, larger even than they were last month, for 
fully eight steamers have been chartered already to load in 
November, mostly for Philadelphia. Already, therefore, an 
export of 35,000 to 40,000 tons of pig iron to the United States 
from this district is arranged for. Advices from the other side 
concur in affirming that this demand from the States will be kept 
up for some months, and not only will Cleveland iron be needed, 
but also hematite and Scotch. Practically all the Cleveland iron 
that is going to America is being taken out of Connal’s stores, for 
the makers are not in a position to supply it. 


Cleveland Ironstone Miners’ Wages. 


Almost all wages in the iron and steel industries of the 
North of England are regulated by sliding scale, but those of the 
Cleveland ironstone miners are not. They negotiate with the em- 
ployerseach quarter After two conferences it has this week been 
arranged that the wages shall be settled for six months, the men 
to have 24 per cent. advance for the current quarter, and another 
half of one per vent. at the beginning of the year. 


Stocks of Pig Iron. 


The makers have practically no stock of Cleveland pig 
iron, but Connal’s had 577,475 tons at October 31st, a decrease 
during the month of 21,480 tons, and since the stock began to 
decline in March, a decline of 172,620 tons has been reported. 
Heavy demands are now being made on the warrant stock to 
satisfy American requirements On 6th inst. thequantity held was 
573,881 tons, a decrease of 3594 tons since the month opened. The 
stock consisted of 554,393 tons of No. 3, and 19,488 tons of No. 4 
foundry. No other iron is now held. 


Exports of Pig Iron. 


The shipments of pig iron from the Cleveland district in 
October were the largest on record, a fact which was hardly looked 
for. But good as they were last month, they are still better this 
month, nearly 6000 tons per day being exported ; in fact, on 
Monday last nearly 13,000 tons were sent away, and this month 
the deliveries oversea have been thrice those of November last 
year. The total quantity exported in October was 143,783 tons, or 
212 tons above the previous ‘‘ best on record,” which was May, 
1906. Prior to that month the record had been held for seven 
years by June, 1899, with 135,973 tons, a quantity which has four 
times been surpassed this year—in May, June, August, and 
October, in each of which months over 140,000 tons were sent away. 
There is a remarkable contrast between last year’s shipments and 
those of this year. Not in any one month did last year’s 
deliveries reach even 100,000 tons, whereas this year that quantity 
has been exceeded in eight out of the ten months that have elapsed. 
Last year’s monthly average was 82,000 tons, this year’s 
124,000 tons. The exports were 41 per cent. greater than the 
average of October of the last the ten years, that being 101,000 tons. 
October of 1904 and 1905 were exceeded by 68 percent. Large 
increases of deliveries were reported to Germany, America, 
Belgium, France, Italy, and India. ‘lo Germany alone the quan- 
tity was 41,440 tons against 17,526 tons in October, 1905. 
America had 20,191 tons against 2000 tons; France 6920 tons 
against 1575 tons. 


Ten Months’ Pig Iron Shipments. 


Cleveland has this year up to the close of October ex- 
ported 1,239,787 tons of pig iron against 821,293 tons in the first 
ten months of 1905, the increase being 50 per cent. Never has a 
larger shipment been reported, the nearest to that quantity being 
in 1899 with 1,148,521 tons. Germany has taken 384,011 tons 
against 132,943 tons last year; and Scotland, 346,980 tons against 
272,852 tons. 


Manufactured Iron and Steel. 

Demand is slow at present, but as a rule manufacturers 
have plenty of work in hand, and thus maintain their quotations. 
The strikes at the shipyards on Teesside and the Hartlepools 
have not yet reduced operations at the steel works, and as yet 
shipbuilders have not had occasion to hold back specifica- 
tions. Nothing less than £7, less 24 per cent., is taken for steel 
ship plates, and £7 5s., less 24 per cent., is the figure for iron 
ship plates, with £6, less 24 per cent., for packing iron. Steel 
bars are firm at £7; and iron bars at £7 5s., both less 24 per 
cent.; white steel joists are at £6 7s. 6d., less 2} percent. All 
the above-named are f.ot. Heavy steel rails are at £6 5s. net 
f.o.b., and cast iron railway chairs at £3 15s. net f.o.b. 


Coal and Coke. 

The business in the coal trade is exceptionally good, and 
1906 must be classed as probably the briskest on record—at any 
rate, during the last quarter of a century. The demand has been 
particularly large frcm Germany, Belgium, France, and Italy, and 
colliery owners have lately had some difficulty in satisfying the 
export requirements. Prices have likewise improved, so much so 
that the Durham miners have this year had their wages advanced 
5 per cent., of which 1} per cent. was awarded by the Coal Trade 
Conciliation Board last Saturday. Prospects are very satisfactory, 
and the position of sellers here has been considerably improved by 
the abolition of the coal export duty. It is hardly likely that any 
decrease in prices will be reported, as the collieries are already 
well booked for 1907 delivery. Best steam coal is up to 10s. 6d. 
per ton f.o b., while that has also to be paid for best gas ; 11s. for 
coking coal; and 10s. for bunkers. Foundry coke is raised to 20s. 
f o.b., and medium coke cannot be put, on the average, lower than 
19s. per ton, delivered at the furnaces on Teesside. There is such 
a large demand on export account that home consumers can 
hardly get all they need. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

So far as the home branches of trade are concerned, there 
has been no fresh development of importance. Circumstances are 
against any marked expansion at present. The high price of 
money tends to repress enterprise, and the strike on the Clyde is 
exercising a bad effect on a variety of interests. Happily, there is 
some prospect of a settlement of this dispute being reached before 
the 17th current, the date fixed for the lock-out of many additional 
workers for whom further employment cannot be found so long as. 
the strike lasts. 


The Foreign Demand for Iron. 

It is in some degree advantageous that the extra demandi 
for iron for export is being experienced at present, when business 
is adversely affected at home by strikes. The inquiry for America. 
continues, and the business would be greater were it not for the 
difficulty of obtaining freight on moderate terms. Most of the. 
iron for the States appears to be going in specially chartered 
vessels at 3s. 6d. to 4s. a ton less than is asked by the steamers. 
engaged in the regular service. The high prices caused by the 
foreign demand are inducing home consumers to purchase merely. 
from hand to mouth, and there are indications that for the same- 
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reason the trade with the Continent is not unlikely to be adversely 

ffected. Thed d for the United States is largely for as early 
delivery as possible, although there are also inquiries for iron to be 
delivered well into next year. 





Output of Pig Iron. 

There are 45 furnaces making ordinary iron, 40 hematite, 
and 6 basic, the total of 91 furnaces being in operation in Scotland, 
comparing with 88 at this time last year. It is rumoured that in 
view of the quietness in the hematite market a further number of 
the furnaces may soon be changed to the production of 
ordinary iron, which is that mainly wanted for America. At 
same time, there has in the last few days been some demand for 
Scotch hematite for the States, and a settlement of the dispute in 
the shipbuilding trade would speedily lead to an improved home 
demand for this class of iron. The business in Scotch hematite 
for America is reported to have been done at 71s. per ton, while 
merchants quote 72s. for delivery at the West of Scotland steel 
works. The Clyde Trustees are now considering the adoption of 
improved appliances for facilitating the discharge of iron ore 
cargees arriving at Glasgow harbour. 


The Warrant Market. 

A very large business was done in pig iron warrants in the 
course of the past week, when prices declined about 6d per ton. 
Dear money makes it a somewhat onerous business to carry 
warrants at present, and on this account heavy sales have taken 
place. Other considerations of an opposite nature tend to furnish 
a steadying influence, else the reactions in price might be more 
decided. Business in the last few days has been done in Cleveland 
warrants at 57s. 6d. to 57s. 24d. cash, 57s. 1ld. to 57s. 7d. one 
month, and 58s. 3d. to 58s. 4d. three months. Scotch warrants 
are quoted nominally 61s. 9d., and standard foundry pig iron 
56s. 9d. per ton. 


Pig Iron Shipments, 

The weekly pig iron returns are at length showing 
evidence of the business being done with America. The past 
week’s shipments from Scotch ports amounted to 10,002 tons, com- 
pared with 6143 in the corresponding week of last year. There was 
despatched to Canada 2900 tons; United States, 1000; Italy, 665 ; 
India, 310; South America, 255; Holland, 220; Australia, 75; 
Franee, 102; Germany, 65; Belgium, 70; Spain and Portugal, 
82; China and Japan, 173; other countries, 330; the coastwise 
shipments being 3733 tons, against 3549 in the same week of last 
year. The arrivals of Cleveland pigs at Grangemouth reached 
—— being 3780 tons more than in the corresponding week 
of 1905. 


Prices of Scotch Makers’ Iron. 

There has been a further advance in some of the special 
brands of Scotch makers’ pig iron. G.M.B., No. 1, is quoted at 
Glasgow 65s.; No. 3, 63s.; Govan and Monkland, Nos. 1, 65s. 6d.; 
Nos. 3, 63s.; Carnbroe, No. 1, 67s. 6d.; No. 3, 64s. 6d.; 
Clyde, No. 1, 69s.; No. 3, 64s.; Gartsherrie and Calder, Nos. 1, 
69s, 6d.; Nos. 3, 64s. 6d.; Summerlee, No. 1, 70s. 6d.; No. 3, 
65s. 6d.; Langloan, No. 1, 71s.; No. 3, 66s.; Coltness, No. 1, 
80s.; No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 70s.; 
No, 3, 65s.; Eglinton, at Ardrossan or Troon, No. 1, 66s. 6d.; 
No. 3, 63s.; Dalmellington, at Ayr, No. 1, 68s.; No. 3, 68s.; 
Shotts, at Leith, No. 1, 69s. 6d.; No. 3, 64s. 6d.; Carron, at 
Grangemouth, No. 1, 70s.; No. 3, 65s. per ton. 


Finished Iron and Steel. 

The finished iron trade is well employed. Sheet makers 
have advanced the prices of all sizes of thin blacksheets from 2s. 6d. 
to 5s. per ton, and the price of singles—iron and steel—will now 
be £9 to £9 2s. 6d., less the usual 5 per cent. discount. Advances 
have also taken place, ranging from 5 to 7} per cent., in the prices 
of light castings and fittings, into which copper, tin and iron enter. 
All kinds of manufactured goods have, indeed, been rising in price, 
this being inevitable in consequence of the general advance in the 
cost of raw material. Some steel makers have been working for 
a long time on structural material, and are therefore not much 
affected by the shipbuilding strike, but generally speaking the 
steel makers are watching with much interest the course of the 
dispute, and hoping that it may soon come to an end. 


The Coal Trade. 

The foreign shipments in the coal trade have been some- 
what greater than the heavy total of the preceding week, although 
they do not quite come up to the expectations of some who had 
been waiting to see the effect of the abolition of the coal tax. The 
total «juantity despatched from the Scottish ports was 297,055 tons, 
compared with 293,311 in the preceding week, and 262,815 in the 
corresponding week of 1905. The aggregate shipments for the 
year to date are 11,737,027 tons, showing an increase of 1,342,884 
tons over the shipments in the same period of last year. Prices of 
all kinds of coal are rather better. Main coal is quoted at Glasgow 
harbour 8s. 9d., ell and steam 9s. 9d. to 19s., and splint 10s. 3d. 
to 10s. 6d. per ton. The question of the colliers’ wages is under 
consideration, and if the trade continues active and prices are 
maintained, the men may obtain some increase in course of time, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE cual market remains quiet, and although prices are 
nominally the same, the tendency is decidedly easier for best-class 
coals. Cheaper sorts are more inquired about, and show an 
improvement in price. Another feature suggestive of the condi- 
tion of things is that buyers are holding off as much as they possibly 
can. Probably a more settled state may be noted when the little 
labour and non-unionist friction is at rest. 


Latest Cardiff Quotations. 

Best large steam, 15s. 9d. to 16s. 3d.; seconds, 15s. to 
lis. 6d. ; ordinary large steam, 14s. 6d. to lis. ; drys, ordinary, 
14s. 6d. to 15s. 6d. ; best small steams firm at 10s. 3d. to 10s. 6d. ; 
seconds, 9s, 3d. to 9s. 6d. ; inferiors, including drys, 8s. to 8s. 6d. 
Best Monmouthshire: Black Veins, 14s. 3d. to 14s. 6d. ; Western 
Valleys, 13s. 9d. to 14s, ; Eastern Valleys, 12s. 9d. to 13s. ; best 
house coal, 16s. to 16s. 6d. ; seconds, 13s. 6d. to 14s. 6d.; No. 3 
Rhondda, 15s. 6d. to 16s.; through, 13s. to 13s. 6d.; small, 10s, 6d. 
to 1ls. 6d.; No. 2 Rhondda, 11s. 9d. to 12s. 3d. ; through, 9s. 6d. 
to 9s, 9d.; smalls, 8s. to 8s. 6d.; best washed nuts, 12s. 6d. to 13s.; 
seconds, lls. 6d. to12s.; peas 11s. 6d. to 11s. 9d.; seconds, 10s. 6d. 
to 10s. 9d. It should be noted tnat Cardiff quotations are all 
f.o.b.; Newport Cardiff 3d. extra. Coke: Prices, 17s. to 18s. 
furnace, 20s. to 21s. foundry, and 22s. to 24s. for special. Patent 
fuel, 16s. to 16s. 6d. Coke and patent fuel prices are well main- 
tained. Pitwood very firm, 20s. 6d. to 21s, 


Anthracite. 

A strong impression prevails in Swansea and Llanelly that 
a marked improvement in anthracite is not remote, and that this 
will react strongly upon railway developments. Eventually, there 
is little doubt, as stated before in this column, the day of anthra- 
cite will come as the area of virgin steam coal ground lessens. At 
present orders are increasing in the Swansea market, and a stiff- 
ness of quotations is evident. This week best hand-picked malting 
varieties ruled at 19s. to 20s. ; seconds, 17s. 6d. to 18s. Red vein, 
lls. 3d. to 11s, 6d. Swansea big vein, 16s. to 16s, 6d.; cobbles, 19s, 
to 20s.; nuts, 22s, to 23s.; peas, 12s, 9d. to 13s, 3d.; rubbly culm, 





6s, to 6s. 3d. ; duff, 5s. to 5s. 3d. Other quotations, Swansea 
market: -Steam coal, best, 16s. 3d. to 16s. 9d.; seconds, 14s. 6d. 
to 14s. 9d.; ordinary bunkers, 13s. 3d. to 13s. 6d.; through 
bunkers, 11s. to 11s, 8d.; small, 7s. 6d. to 10s.; No. 3 Rhondda, 
lds. 6d. to 15s. 9d.; small, 10s. 9d. to lls. 3d. Patent fuel, 14s. 
Shipments last week were 15,570 tons. Coal shipments, 76,882 
tons. Exports of coal from Swansea to North of France are 
steadily increasing. Last week Rouen tock twelve cargoes, 
totalling 12,000 tons. Dieppe, Calais, Caen, Boulogne, and 
Havre between them had fourteen cargoes, amounting roughly to 
14,000 tons. At Llanelly coal demand exceeds supplies. 


Cardiff Coal, Coke, and Patent Fuel Shipments. 

Shipments last week to foreign destinations from South 
Wales ports for week ending November 2nd showed a decrease of 
over 22,000 tons, as compared with the corresponding week of last 
year. Much of this was due to the coal tax and the disarrange- 
ment of the ordinary current of things. Cardiff was the principal 
sufferer. Swansea and Newport showed an increase. From Car- 
diff the River Plate was the best customer, taking ten cargoes, 
roughly stated, 34,000 tons. Genoa five cargoes, 17,000. Port Said 
four, amounting to 14,000; Rio three, 15,000. Algiers was Newport's 
best customer, taking four cargoes or 9000 tons, and a cargo of 
patent fuel of 2000 tons was also shipped from Newport to the 
West Coast of Africa. 


Cardiff Freight Market. 
Business on the whole quiet ; rates, however, are well 
maintained, but there is not much business doing. 


New Bills for Next Session. 

In railway and coal circles at Newport and Cardiff specu- 
lation is active as regards the contests likely to occur in the com- 
mittee rooms next session. It is regarded as tolerably certain that 
Sirhowy coal will again figure in connection with the Cardiff 
railways, a step which Newport will most certainly oppose as an 
attempt to divert coal trattic into what Monmouthshire coalowners 
regard as the natural track. But it will be remembered that the 
natural track was abandoned in connection with the Barry. Then 
the Alexandra Docks and Railway Company has measures in con- 
templation, and the Great Western and London and North- 
Western, also the Rhymney and the Brecon, and the selection of 
Sir W. T. Lewis for the directorate of the Rhymney Railway, in 
place of Sir M. Fenton, resigned, has caused an extraordinary 
crop of rumours to appear in the local Press, one at Cardiff being 
the amalgamation of the Rhymney Railway with the Cardiff 
Railway, which would give the former what is considered necessary 
for its development and prosperity—a seaboard. 


South Wales Colliers and Wages. 

The application for an advance of 24 per cent. made by 
the collieries, as stated by me last week, has been formally put in, 
and will be discussed by the Conciliation Board on the 10th inst. 
Wages are at present 374 per cent. above the standard of 1879. 


The Non-unionist Question. 

Every day yields confirmation of the hopeful view taken 
by me to the discouragement of the alarmist reports which were so 
general. On ‘Change, Cardiff, this week, it was stated that the 
question is rapidly approaching a settlement. Many collieries 
were restarted on Saturday ; perhaps about six are idle, throwing 
nearly 10,000 out of employment ; but it is fully expected that the 
stoppage will be a very short one, especially if inclement weather 
sets In. 


Iron and Steel Trade. 

Animation continues in all quarters, and in some cases 
blast furnace results are below requirement. The principal 
demand is for heavy rails; light rails, short rails, angles, fish- 
plates, are quite up to average, and steel sleepers are expected to 
come into greater use. Pig iron is coming in freely. Swansea 
received over 1000 tons last week, and Newport figured well— 
cargoes received from Ulverston and 500 tons from Barrow. A 
notable consignment came into Pyle last week of 6500 tons man- 
ganese iron from Bombay ; spiegel iron was received by Guest, 
Keen and Co. from Middlesbrough. At Swansea iron castings 
with other cargoes came to Dillwyn, and various scrap iron con- 
signment to others from Southampton and London to Neath and 
Briton Ferry. Amongst the Newport exports were galvanised 
sheets to Glasgow. 


Latest Iron-and Steel Quotations. 

Pig iron: Bessemer mixed numbers, 69s. 8d.; Middles- 
brough, 57s. 3d.; Scotch, 61s. 9d.; Welsh hematite, 76s.; Siemens 
steel bars, £5 7s. 6d.; Bessemer, £5 7s. 6d.; steel rails, heavy sec- 
tions, £6 7s. 6d.; light, £6 12s. 6d. Iron ore, Cardiff or Newport: 
Rubio, 20s. 6d. to 21s. 6d.; Almeria, 19s. 9d. to 20s. 6d., on basis 
of 50 per cent. iron. 


Tin-plate. 

In the Llanelly district large orders are expected from 
India and China. Here, and in the Swansea Valley, the tin-plate 
market is strong. On ’Change, Swansea, it was stated this week 
that contracts for cheap steel will end in December, while the 
strength of the steel market is great. This is a suggestive hint 
that higher prices are likely. It was further remarked that there 
will be ample work for all the mills in Wales so long as the present 
position in America is maintained, and which, authorities assert, 
will continue until next June. Foreign competition is not now 
likely. Tin is at £196. Last week there was a good deal of anima- 
tion both at works and with shipping. The works turned out 
76,058 boxes, and 116,356 boxes were shipped, leaving stocks at 
106,121 boxes. 


Latest Quotations: Tin-plates, &c. 

Ordinary tin-plates, 1.C. 20 x 14 x 112 sheets: Bessemer, 
14s, 3d.; Siemens, 14s. 44d. C.A. roofing sheets, £10 5s. per ton ; 
big sheets for galvanising, 6ft. x 3ft. x 30g.,£1010s. Finished 
black plate, £10 10s. In the Swansea Valley the briskness in 
spelter and copper is continved. Latest quotations are :— 
Spelter, £27 10s. Copper, £9910s. Lead, £1917s. 6d. Silver, 
32-11-16d. per oz. Nickel silver industry satisfactory. Engi- 
neering works at the large Bessemer works and in the Swansea 
Valley are fully employed. 


End of the Coal Tax. 

It was estimated in Cardiff that all the vessels ready to 
leave port on the Ist carried 50,000 tons. Coal statistics generally 
showed that during the five years that have elapsed since the tax 
was levied it has yielded 11 millions sterling to the revenue. 


New Railways. 

A light railway is suggested from Rhyl to Prestatyn, and 
a tramway, or railway, from Aberdare to Cilfynydd. The Car- 
marthenshire County Council, at their last meeting, decided to 
apply for an Order to advance a loan of £28,500 towards the Llan- 
dilo and Lampeter Light Railway. On Monday a motor service 
between Aberystwith and Aberayron was started. This will in all 
probability be a success, and public benefit in the season. It is 
started by the Great Western Railway, and serves a district of 
considerable interest. By a personal visit around the district last 
week I had a hopeful view of the energy shown by the Cambrian 
and the Great Western in meeting public needs. It is generally 
thought that railways have to contend against six months of incle- 


ment wintry weather in North Wales. This is not the case, the | 


normal mildness of the Aberystwith coast, for example, making it 
a winter resort. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


NEw York, Oc 

ONE of the interesting features of the present po ey it 
expansion of iron and steel making capacity to meet the pros he 
tive demands for next year and year after. Almost ever = 
plant in the country is either expanding capacity or thinkin ‘4 ab 
doing so. The necessities for structural material and plate ste 
and steel are becoming more urgent every week. The Stands 4 
Steel Car Company, of Hammond, Indiana, is planning to begi 
work early in November upon a structure to cost 2,500,000 q “ 
The plant will turn out structural steel, and will construct a 
and wooden cars, The demand for wooden freight cars is grow} 
as rapidly as the demand for steel cars, not so much because th 
are page but because they can be had sooner than it % 
possi le to furnish steel cars. Freight trattic requirements prs 
assuming extraordinary proportions, and rolling stock must be had 
Many of the larger car works are preparing to add to their present 
capacity, and this work will be done during the winter months 
and machinery will be installed in time to begin working on cars by 
next April. During the past week upwards of 200,000 tons of steel 
rails were contracted for in lots ranging from 25,000 tons down 
excepting the Lake Shore and Michigan Southern, which con. 
tracted for 25,750 tons, the New York Central 59,900 tons ana 
the Texas and Pacific for 30,000 tons. A contract has’ just 
been secured for 10,000 tons for a railroad to be built inthe 
See 

All kinds of foundryiron are more active, and the purchases for 
the —_ week figure up something in excess of 50,000, besides 
25, tons of English and Scotch irons. Negotiations have been 
begun with foreign makers of basic for large lots for the quickest 
possible delivery. Large purchases have been made of ferro. 
manganese, ferro-silicon, and other special irons from across the 
water. There is a great deal of difficulty over cars, and the rail. 
roads are doing their best under the circumstances. Heavy hard. 
ware is also moving up in prices, and the manufacturers of all 
kinds of hardware are loaded up with contracts which wil! probably 
keep their plants working at maximum capacity during the winter, 
There are heavy orders coming along tor structural steel for bridge 
building, and there has been an extraordinary rush of orders for 
steel rails during the past week, all of which material is booked 
for delivery after the opening of next spring. The copper market 
has developed a little weakness, and shipments of wire bars were 
made on Reenter at 21}, with offers of electrolitic for foreign 
shipment at the same price. Total shipments of copper from 
Atlantic ports for week ending October 25th were 5488, and for 
the month of October 14,667. Pig tin has broken heavily under 
pressure to sell in London, and there has been a little hesitancy 
displayed upon the part of buyers. The lead market is steady, 
call Gaines is being done on a basis of 5-90 spot delivery. Refined 
spelter is 6} cents for November. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs. THOs. FIRTH AND Sons, Limited, have removed their 
London office from 36, Victoria-street, to 8, The Sanctuary, West- 
minster. s 

Mr. W. N. Coa, M. Inst. C.E., M.I. Mech. E., Past-president 
of the Society of Engineers, of 27, Rutland-square, Edinburgh, 
has taken over the business of Mr. James More, jun., M. Inst. C.E, 
F.R.S.E., who has lately retired in consequence of ill-health, and 
who was until recently practising in Edinburgh as a tramway 
expert of many years’ standing. 

OwING to the steady increase in their machinery department, 
Messrs. Veritys inform us that they have found it necessary to 
make considerable extensions to their works. They have erected 
and equipped on up-to-date lines a new shop to be used solely for 
the manufacture and testing of small motors and fans for the 
home and export markets, thus leaving greater accommodation for 
their larger motor and dynamo business, 








INSTITUTION OF ELECTRICAL ENGINEERS; BIRMINGHAM LocaL 
SEecTION.—The opening meeting of the session 1906-7 will be held 
in the Physics Theatre of the University, Edmund-street, on Wed- 
nesday, November 21st, at 8 p.m., when the chairman, Mr. R, A, 
Chattock, M.I.E.E., will deliver his address. 

THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF 
YORKSHIRE STUDENTS.—On Wednesday, November 14th, a visit 
will be ape to the works of the Leeds Forge Company, Limited, 
by kind permission of Mr. Ernest Gearing, managing director. 
échans desirous of taking part in this visit should meet at the 
works at 2.30 p.m. 

ConTRacts.—Orders for gas engines equivalent to 5350 horse- 
power have been booked by the British Westinghouse Company, 
of Manchester and London, since the beginning of August.— 
During the past few weeks marine motors for the Colonies and 
abroad have been shipped by, or ordered from, J. W. Brooke and 
Co., Limited, of Lowestoft, to an aggregate of 182 horse-power, 
the motors having cylinders varying from one to six in numbers. 
—C. and A. Musker (1901), Limited, of Liverpool, have secured 
the order for an overhead electric travelling crane for the Buenos 
Ayres and Pacific Railway Company.—The Dublin branch of the 
General Electric Company, Limited, has obtained orders for the 
following material from the Committee of the Internationa 
Exhibition to be held at Dublin from May to October, 1907 :—One 
Main switchboard for controlling the whole of the electric rr | 
and power of the Exhibition, and dealing with a capacity of 1 
kilowatts, 460 and 230 volts, for paralleling and separately running 
five generators; 220 continuous-current open-type long-series 
equivalent-resistance Argold arc lamps ; 15,000 Robertson electric 
lamps, 220 and 110 volts.—The Electricity Committee of the 
Manchester Corporation have placed with Bruce Peebles and Co., 
Limited, an order for three 1500 kilowatt Peebles-La Cour motor 
converters to convert 6500-volt three-phase alternating current to 
415-455-volt continuous current.— Adams Manufacturing Company, 
Limited, inform us that the Corporation of Birmingham have 
adopted for their 1907 contract, motor starting panels, consisting 
of a combination of ‘“‘Igranic” starters with ‘Berry Skinner’ 
switch fuses.—The Empire Roller Bearings Company announces 
that it has secured a further contract for fitting 60 heavy goods 
wagons with its roller bearing axle-boxes for use on one of the 
Indian railways. This makes 200 wagons fitted by it for the same 
company.—Lockerbie and Wilkinson, Limited, have secured the 
order for the public equipment abattoir at Port Elizabeth.—The 
Soudan Railways have given an order for 40 bogies for passenger 
coaches to the Brush Electrical Engineering Company, Limited.— 
The Mirrlees Watson Company, Limited, of Glasgow, has re- 
ceived orders for condensing plant, from David Colville and 
Sons, Limited, for one barometric jet condensing plant, duty 
180,000 lb. ; from Summers and Co., Limited, for one surface-con- 
densing plant, duty 44,000 1b. ; and from the Blackpool Corpora- 
tion for one surface-condensing plant, duty 16,000 lb,—Johnson 
and Phillips, Limited, have received orders for heavy triple-con- 
centric cables from the Electricity Committee of West Bromwich ; 
for open and flame type arc lamps and pillars from the Corporation 
of Dublin ; and for the supply of cables and wires for the ensuing 
twelve months from the Metropolitan Railway Company.—lt 1s 
announced that the Gloucester Railway Carriage and Wagon Com- 
pany, Limited, has been awarded a contract for ironwork an 
materials required in the construction of 195 bogie carriages for 





the East Indian Railway Company. Sixty-three sets are to be 
shipped in four months, and the remainder by the end of next 


year. The value of the contract is said to be somewhat over 
£120 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


The Rhenish-Westphalian Iron Market. 

SEMI-FINISHED steel continues as scarce as before, and this 
auses considerable dela: in the execution of orders, The scrap 
‘ron business has developed favourably, quotations showing a 
slight tendency to improve. 

From the Siegerland Iron Trade. 

Nothing of special interest can be reported from the 
different districts, the condition, generally, being favourable. 
The ore mines, as well as the iron and steel works, are engaged to 
their fullest capacity, and prospects are fair. In the semi-fiuished 
steel trade production is behind consumption ; a rise in quota- 
tions is anticipated. For both heavy and light plates a strong 
inquiry comes in, but quotations are hardly paying. Sheets have, 
since the beginning of the present year, been raised M. 30 p.t., 
while galvanised sheets have met with an advance of M., 10 p.t. 
only, although zinc was strongly advanced in price. As soon as 
orders of previous booki have been executed, higher prices will 
robably be realised. n the hardware and tool industries 
employment is active, and quotations are reported to be paying. 
The Geisweid Ironworks have blown in a second blast furnace, 
which is reported to be working well ; the old blast furnace has 
been put on Bessemer, and the new one on spiegeleisen. 


Satisfactory Trade in Silesia. 

All the accounts given concerning the business in iron and 
steel on the Silesian market are most favourable, the amount of 
fresh orders received during the week being large, while former 
contracts secure regular and good employment to all branches of 
the iron industry for some weeks to come. The outlook is 
decidedly bright, and would be far brighter still if raw material 
were less scarce. A branch section, ‘‘ Silesia,” has recently been 
formed by the Union of German Scrap Iron Dealers. At ageneral 
meeting of the Kénigs und Laura Hiitte, Geheimrat Hilger stated 
that the present prices of iron and steel articles are still lower than 
those of the last brilliant period of the iron trade, which the 
following figures will show : 


1900. 1906. 
M. M. 
Rails 193-50 146 
Sleepers .. 127 110 
Hardware 203 150 
Girders .. 150 166 
TS See 186 123 
Heavy plates 190 132 
Sheets oe 303 143 


The prices for coal now realised by the Laura Hiitte are stated 
to be 0-25 pfennig p.t. lower than in 1900. 


The German Coal Market. 


The position all round is strong; consumption in nearly 
all districts is higher than output, especially in engine fuel, and 
this will increase during the next few months. The fear of strikes 
bas caused dealers and consumers in coal to be over anxious as 
regards winter supplies in coal, and demand, therefore, has been 
exceptionally brisk in the course of the past week. Fortunately, 
the weather has been hitherto uncommonly mild for this time of 
the year, otherwise the rush on the market might be even more 
vigorous, 


No Change in Austria-Hungary. 


The situation in the iron and steel industry remains satis- 
factory as before, consumers purchasing pretty freely still, 
although in some branches a slackening off in activity can be 
noticed. Girders and sectional iron, for instance, are compara- 
tively quiet now. Hardware and tools continue in lively request 
at satisfactory prices, A remarkably firm tone characterises the 
Austro Hungarian coal market. The striking movements in the 
eastern parts of the coal district may be regarded as having come 
to an end now, and activity is normal at all the pits. Deliveries 
in Bohemian brown coal during the first three months of the year 
have been very lively, and show a rise of 689,320 t., when com- 
soe to the same period the year before, total deliveries this year 

aving been 10,009,100 t. 


Active Trade in France. 

Owing to the exceptionally good position in all depart- 
ments of the iron industry a remarkably firm tone has been felt, 
which is likely to increase. Likewise in coal quotations have 
shown a stiffening tendency, and occupation at the ports is strong. 


The Belgian Iron Industry. 


The position of the Belgian iron market may be regarded 
as thoroughly good, and prices all round have been tending up- 
wards, Demand and inquiry in all departments have been very 
lively, and the outlook may be regarded as favourable. Scrap 
iron meets with satisfactory request. Quotations for finished 
articles, though comparatively high, are still lower than the 
ought to be when compared with the prices for raw material. 
Girders are strongly inquired for on foreign account, while inland 
consumption has decreased, in consequence of an abatement in 
activity in the building department. The rail trade is fairly ani- 
mated, at rising quotations. Some pretty large export orders have 
recently been booked—one for 4000 t. for Chile, and negotiations 
are carried on concerning further contracts for the same country. 
An order for Argentina for 15,000 t. has been secured, 
and another for Bolivia for 5000 t.; also for Mexico an 
order for 5000 t. is holding out. Moreover, the Belgian State 
Railways will soon invite tenders for the supply of 15,000 t. steel 
rails, The strong tone of former weeks is well maintained on the 
Belgian coal market. Late deliveries are complained of as becom- 
ing more and more the order of the day, and the tendency to 
strike among the German colliers is causing uneasiness already 
among Belgian consumers, deliveries in coal from Germany to 
Belgium having been rather irregular of late. Sales of importance 
have not been effected quite recently, because the majority of con- 
sumers have } grange placed orders that will cover their prin- 
cipal deman - Dry sorts of coal realise 13f. to 15f. p.t., steam 
coal is paid with 15f. to 17f. p.t., while briquettes are unchanged 
at 21f. to 25f. p.t. House coal varies between 20f. to 21f. p.t., 
and best anthracite is being sold at 32f. to 33f. p.t. 








x. 


TzN Montus’ CLyDE SHIPBUILDING. — During October there 
were launched from the Clyde shipyards 26 vessels of 47,580 tons, 
48 compared with 57,910 tons during October last year. ‘The total 
output for the ten months now placed consists of 257 vessels of 
509,862 tons, which is an increase of 39 vessels and 92,300 tons over 
the like period last year, the largest year on record. While the 
gain during the ten months is thus very considerable, the figures 
at the end of the year, owing to the regrettable wages dispute in 
= shipyards, may not even equal those of last year. October is 
ikely to be the last month of large outputs for a considerable time. 

uring the month just finished six vessels of over 4300 tons were 
_ off the stocks, the largest and otherwise the most elaborately 
ee being the twin-screw steamer Nyanza, of 6695 tons, built by 
Messrs, Caird and Co. for the P. and 0. Steam Navigation Com- 
Oa A feature of the tonnage launched was the large number 
o aredgers, tugs, barges, &c., of which craft as many as 14 of 

tons were floated. Another feature was the large number of 
vessels of colonial and foreign owners, this being represented by 
19 vessels of 6580 tons. 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1. Mech. Z. 





When an invention is communicated from abroad the name and address o/ 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Sout. ton-buildi Chancery-lane, London, W. 


ip ~C., at 8d. 
The first date 
he abridgment 








98, eae! 
given is the date of application ; the second date at the end of 
is the date of the advertisement of the accept of the L 





Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


14,133. June 20th, 1906.—IMPROVEMENTS IN THE CONSTRUCTION 
or VERTICAL BOILERS FOR STEAM GENERATING PURPOSES, 
William R. Marshall, Birchdene, Frederick-street, Werneth, 
Oldhain. 

Vertical boilers for steam generating purposes, of the class 
wherein the fire-box containing the fuel communicates by tube 
connections—the tubes of which are parallel to each other—with 
a single combustion chamber so situated above it in the boiler as 
to be almost entirely surrounded by the water therein, are very 
difficult to keep clean or free from accumulated matter at parts 
where they are most liable to deteriorate ; their coustruction also 
offers many obstacles to the withdrawal and repairing of the tubes 
and their connections, which are the parts most often deteriorated, 
as well as to the making of the necessary examinations of same 
from time to time. This invention is designed to obviate these 
difficulties. There are three figures. Fig. 1] is a sectional eleva- 
tion of a boiler. The fire-box a and single combustion chamber b 
are entirely, or as nearly as possible, surrounded by the water that 
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Fig.I. 


has to be heated, the whole of the combustion chamber } being 
situated above the fire-box a. Instead of arranging the fire-box a 
and chamber } so that the tubes c, which connect the two 
together, are parallel to the vertical outer walls d of the boiler, as 
is usual in this class of boiler, they are arranged at an angle to the 
vertica! plane, and yet all of them remain parallel to each other, 
while the upper surface or wall f and lower surface or wall g of the 
fire-box a and chamber »b respectively are at right angles to the 
axes of the tubes c. Thus their fixing in position therein is 
greatly facilitated, as well as is their detachment and withdrawal 
therefrom, and through the door h of the fire-box a, which con- 
struction and arrangement allow the formation of the joints secur- 
ing these tubes c to the walls fand g to be easily made. By con- 
structing the upper surfaces f and & of the box a and chamber 5 
to be at an angle to the horizontal plane, matter that would under 
other conditions accumulate thereon is now washed or carried off 
by the circulating of the water within the boiler as it is being 
heated. Thus the surfaces are left free and in better condition 
for heating purposes. ‘Lhe flue m leading from the chamber 0 is 
arranged to lead in a lateral direction, so that all the smoke and 
products of combustion will pass through the box or cavity p into 
the chimney x, which is outside the boiler, and any solid matter 
not carried away out of the top of the chimney will fall into the 


October 10th, 1906. 


INTERNAL COMBUSTION ENGINES. 


2382. January 31st, 1906.—IMPROVEMENTS IN JACKETED CYLIN- 
DERS OF INTERNAL COMBUSTION Motors, the Austin Motor 
Company, Limited, and Herbert Austin, both of Longbridge 
Works, Northfield. near Birmingham. 

This invention has for its main object to ensure a rigid connec- 
tion between a jacketed cylinder of an internal combustion motor 
and the crank chamber of the engine, and at the same time to 
allow free expansion and contraction of the cylinder proper or 
lining. There are two figures. Fig. 1 is a vertical section. AB 
is the cylinder casting, of which the jacket A is cast in one piece 
with the cylinder proper or lining B, the connection between them 
being at the upper or rear end, the cylinder B being free from the 
jacket A, from the ports 6 6! for the inlet and exhaust to the lower 
or forward end of the cylinder. The exterior of the cylinder B is 
turned from its lower or forward end to some short distance within 
the jacket, and the lower or forward end of the jacket is turned out 
7 to shoulder a, and this shoulder is faced. A _—— ring c is 
placed against the face of the shoulder a, anda ring D, which 
surrounds the cylinder B, is screwed up within the end of the 
jacket A tightly against the shoulder. The ring D has a groove 
turned therein, the open side of which is towards the surface of the 
cylinder when the ring is in place, and the back of this groove is 
formed of an inwardly-projecting V-shape, which provides a ridge 
d running around the interior of the groove. A rubber ring of 
round section is pushed into the — of the ring, and the lower 
outer corner of the cylinder is slightly rounded to allow the rubber 





ring to be passed up, with the ring D, over the cylinder, and tightly 


cavity p, from which it may be removed through the door q.— | 


compressed within the ring and against the ridged. The jacket a 
is fixed down upon the top of the chamber E by bolts, which pass 
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through a flange of the jacket and eng 3 a corresponding flange 
E! formed around a cylindrical portion E? of the crank chamber.— 
October 10th, 1906, 


TURBINES. 


21,263. October 19th, 1905.—IMPROVEMENTS RELATING TO STEAM 
AND GaAs TURBINES, Hugo Lentz, 10-11, Potsdamerstrasse, 
Berlin. 

This invention relates to partitions for the division and guidance 
of the jet of steam, and has for its object the application to a 
turbine having several inverting supply means distributed over the 
periphery of the rotor, of chambers to contain the partitions 
increasing in size from the inlet to the outlet of the turbine, for 
the purpose of obtaining a systematic graduation of the pressures, 
which conduces to a diminution of the velocity of rotation of the 
disc and to a better uti isation of the energy. There is one figure, 
a sectional elevation. The motor fluid enters at a, flows through 
the nozzle } on to the motor wheel ¢, on leaving which it is taken 
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up and repeatedly conducted on to the motor wheel by the succes- 
sive inverters defghikim, finally issuing atx. The inverters, 
starting from g, comprise partitions p for dividing and guiding the 
jet of steam. The number of these partitions and the portion of 
the raotor wheel on which they impinge gradually increase from 
the inlet to the outlet of the turbine. In each inverting means, 
the width of the sections between the inverting vanes is greater at 
the supply ends by an appropriate amount than the width at the 
distributing ends, which arrangement avoids losses by dispersion 
at the point of passage of the fluid jets to the motor wheel. The 
admission nozzle } for the steam should be so constructed that the 
steam escapes therefrom with a considerable excess of pressure 
over the final pressure.— October 10th, 1906. 


RAILWAYS AND TRAMWAYS. 


8055. February 8th, 1906.—CLIps FoR HOLDING ANCHOR CHAIRS 
TO TRAMWAY OR Rattway Rails, William E. Robinson, 58, 
Wake-road, Sheffield, and Fred. Bland, 6, Kenbourne-road, 
Sheffield. 

The object of this invention is to provide a means by which a 
piece of tramway, railway, or other rolled section of rail joists or 
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ig-2. 


T may be fastened to the under side of the track rail by cast 
stamped, or forged clips, by preference cast in manganese steel 
without the use of keys, bolts, cotters, or other similar devices. 
There are two figures. Fig. 2 is a perspective end view. The 
invention consists of a stamped, cast, or forged clip so formed in 
one piece that while one end a is pressing on the flange of the track 
rail b, the other end is pressing upon the anchor rail c. The side 
of the clip is formed with claws dd, which overlap the head of the 
anchor rail c, and thereby hold and secure it to the track rail }. 
On the underside of the clip is formed a projecting lip, which 
fits into the groove of the anchor rail. This projection prevents 
any tendency of the clip to twist to one side when it is driven home 





bya hammer. A projecting lug a! is formed on the top of the clip 
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so as to give a larger surface to strike, and thereby make it easier 
to drive the clip up the inclined surface of the flange of the rail 6. 
—Octoher 10th, 1906. 


ORDNANCE. 


13,388. June llth, 1906.—IMPROVEMENTS IN OR RELATING TO 

TIME FUSES FOR PROJECTILES, Fried. Krupp, Aktiengesell- 
schaft, Essen, Germany.— Date under International Convention, 
September 20th, 1905. 

This invention relates to fuse casings which have a revolving 
timing cap held on the body of the fuse by screws, and used, in 
particular, for mechanical time fuses, and the object is so to perfect 
the connection between the timing cap and the body of the fuse 
that, when the retaining screws are tightened up, their pressure is 
distributed over a large surface, and a clamping fast of the timing 
cap on the body of the fuse is avoided. There are two figures. 
Fig. 1 is a longitudinal section through the fuse casing The 
retaining screws a! which enter the timing cap A bear with their 
inner flattened ends against a ring C, preferably made of elastic 
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Fig.1. 


metal, such as brass or steel, and which rotates loosely upon the 
bottom of a groove J? cut in the hollow cylindrical part 5! of the 
body B of the fuse. In order to enable the ring C to be introduced 
into the groove }2, it is split. The breadth of the ring C corre- 
sponds to the breadth of the groove b?, so that the ring cannot 
move in an axial direction in the groove 2. A flange c?, provided 
on the ring C, and against which the inner ends of the screws al 
bear, prevents any axial movement of the cap A upon the part 5}. 
When the screws a! are tightened up, their pressure is distributed 
by the ring C over the whole base of the groove /?, so that the 
clamping fast of the timing cap upon the body of the fuse is 
avoided. When the cap A is rotated the ring C is carried round 
by the screws a!, so that it slides upon the bottom of the groove 
b?,— October 10th, 1906. 


GAS PRODUCERS. 


21,405. October 21st, 1905.—IMPROVEMENTS IN GAS PRODUCERS, 
John J. Bowmer, 8, Tankerville-terrace, Newcastle-on-Tyne. 
The object of this invention is to improve the fire-grate arrange- 
ments with a view to facilitate the removal of the ash and clinker. 
The fire-grate is placed horizontally at the base, and a water-seal 
is formed a little below the bottom of the grate, the sea! chamber 
having a sloping front which extends some distance beyond the 
front of the producer. There are five figures. Fig. 1 is an eleva- 
tion in vertical section. 1 is the producer; 2 is the fire-grate ; 
and 3 is the water-seal chamber forming an ash-pit below the grate 
and extending with a sloping front 4 to some t aes in front of 
the producer; 567 is a box casting open below so as to form a 
cavity. This is built into the producer wall, the top plate 5 carry- 
ing the brick lining above it, and the outer side 6 dipping into 























the water-seal. The inner side 7, which is considerably lower 
than the outer side 6, may be flush with the inside of the brick 
lining, and it extends down to within a short distance of the top 
of the fire-grate. The outer side 6 is preferably made with an 
opening closed by the door 61. The fire-grate 2 extends a short 
distance into the cavity beyond the inner side plate 7, but does 
not reach the outer side plate 6, thus leaving the open space 8 in 
front of the fire-bar ends 9. The construction provides for the 
ready removal of the ash and clinker from the fire by the aid of an 
L-shaped pricker, which may be passed through the water-seal 
with its bent end projecting up through the grate. By pulling 
this forward the ash and clinker are drawn under the bottom of 
the inner side plate 7, and over the front edge 9 of the fire-grate 2, 
falling through the space 8 into the water-seal 3, whence they can 
be readily raked forward up the sloping front 4 and removed — 
October 10th, 1906. 


AIR COMPRESSOR. 


10,376. May 3rd, 1906.—TuRBO-CoMPRESSOR APPARATUS FOR 
GasEovus FLuiIps, Auguste Rateau, 7, Rue Bayard, Paris.— 
Date under International Convention, May 3rd, 1905. 

This invention relates to that type of apparatus wherein a 
gaseous fluid—such as air or vapour—is compressed to, say, 90 Ib. 
or 1151lb. per square inch by means of a series of centrifugal 
compressors arranged on the shaft of a steam turbine, the gaseous 
fluid being passed through cooling devices during its passage 
through the compressors. It is wel] known that in the case of 
gaseous fluids the pressure produced by a centrifugal blower 
increases very rapidly with the number of wheels which are used 
in series, It is, in fact, a characteristic of centrifugal blowers to 
give an increase of pressure proportional to the square of the 
peripheral speed and to the density of the gaseous fluid. This 
latter increasing nearly in proportion to the pressure, it results 
that the values of the absolute pressures at the outlets of the suc- 





cessive wheels forms a geometric progression. Hence the pressure 
increases very rapidly, and it is possible by this procedure to 
obtain very high pressures. In practice, the fluid operated upon 
is heated 1. reason of the compression, and receives the heat 
resulting from lost work in the apparatus—friction, eddying, &c.— 
the temperature being raised even more rapidly than if the 
operation followed the adiabatic method. In consequence of this 
increase of temperature, the density does not increase in propor- 
tion to the pressure, and for this reason the final pressures 
obtained will be sensibly lower. To avoid this inconvenience it is 
necessary to cool the air, either during compression or during sub- 
sequent stages of the operation, in order to restore the air to its 
initial temperature and thereby to increase its density, There 
are four figures. Fig. 1 represents in end elevation the combined 
arrangement, partly in section, and shows the combination of 
four blowers A BCD, respectively mounted on four different 
shafts and traversed in series by the fluid to be compressed. 
Between each two consecutive blowers is placed a cooler E F or G 
coupled to the delivery pipe of the one blower and to the suction 
pipe of the succeeding one, so that the fluid, on leaving one 
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blower, traverses a cooler before entering the next blower. Each 
cooler consists of a metal vessel into which, on the one hand, is 
passed the fluid to be cooled, whilst, on the other hand, cold water 
is introduced. The cooling may be effected either by mixture or 
by conductivity. In the former case the water is injected into the 
air in the form of spray as fine as practicable, so a to augment 
the surface of contact, it being indispensable in this case to take 
special precautions to prevent the water from being carried into 
F wapeh ir blower. The arrows show the route followed by the 
fluid under compression, which enters the apparatus at a and 
leaves by }, after having traversed successively the blowers and the 
intercoolers. The blowers A BC D are driven by low and high- 
pressure turbines mounted on their shafts. In order, however, to 
realise these great speeds it is: necessary to use turbine wheels of 
small dimensiuns, but as the area of the steam passages will con- 
sequently also be reduced, these turbines can only pass a limited 
quantity of steam.— October 10th, 1906. 


MISCELLANEOUS. 


14,410. June 23rd, 1906.—IMPROVEMENTS RELATING TO TORPEDO 
Tuse Caps, Hugo HE. Girieshaber, Quincy, Norfolk County, 
Massachusetts, U.S.A.—Date under International Convention, 
June 26th, 1905. 

This invention has for its object to provide an improved and 
efficient device for closing the outboard ends of the torpedo tube 
or tubes of submarine or submersible boats, which device is con- 
structed and applied as a revolving cap, having passages for the 
torpedoes. There are four figures. Fig. 1 is a horizoutal section 
of the forward end of a submarine boat, showing the capin position 
to close the ends of the expulsion tubes. At the fore end a of a 
generally cigar-shaped submarine or submersible boat is mounted 
a pair of symmetrically-arranged torpedo expulsion tubes } 4, the 
outboard ends of which are secured in a casting c, which latter is 
secured to and conforms to the plating of the hull. Rigidly 
attached to the outside of the boat, and projecting beyond the 
ends of the tubes 4 } is a support or bracket d, the sides of which 
are open to permit the torpedoes to be discharged from the tubes 
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without obstruction. The bracket d is so shaped as to conform to 
the general configuration of the hull. Mounted within the bracket 
d is a convex cap e, which is adapted to revolve, and which likewise 
conforms generally to the contour of the hull, and is secured to a 
longitudinal shaft f, which latter is mounted between and parallel 
with the tubes } in a bearing g formed in the casting c. The for- 
ward end of the shaft is journalled in a bearing 0 mounted on the 
bracket d. The cap e¢ is provided with as many covers h as the 
boat has tubes. Each cover consists of a forwardly dished plate 
mounted on the inside of the cap, in such position as to engage the 
casting ¢ about the discharge ends of the tubes }, and in order to 
ensure a water-tight joint the casing c is provided with annular 
rubber gaskets 7 surrounding the tube ends. These gaskets are 
engaged by the covers , when the latter are brought into elign- 
ment with the tube to close the same. The capis also provided 
with as many holes as there are tubes and covers h, and the holes 
are so placed as to be brought into axial alignment with the 
several tubes } when the cap is revolved to permit the torpedoes 
to be discharged, so that as the torpedoes leave the tubes they pass 
without obstruction through the holes The bracket d is so con- 
structed that when the cap e is turned to close the tubes, the holes 
in the cap are housed behind the sides of the bracket, so that the 
bracket and the cap form a nose for the boat, and decrease the 
eddy resistance, which would result if the holes were not covered 
and protected by the arch-shaped bracket. The shaft f, upon 
which the cap ¢ is mounted, extends to the inside of the boat, and 
may be operated by any desired means.—October 10th, 1906. 














SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


831,540, ELastic-FLUID TURBINE, CO. G. Curtis, New York vy 
assignor, by mesne assignments, to General Electric Com) “ae 
Corporation of New York.—Filed December llth, 1903 

This invention consists in so constructing a multi-stage ste; 
turbine that more energy will develop in the first than in ts 
other stage. There are ten claims. The fifth sufficiently describe, 


pany, a 
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the invention. In an elastic-fluid turbine the combination o 
several wheel chambers connected in succession, movable vanes jn 
each wheel chamber having approximately the same sped and 
nozzles for the several wheel chambers, the nozzle of the first 
chamber being of the expansion type and those of the two or more 
subsequent chambers being of the non-expansion type. 


831,854. Gas Propucer, A. M. Gow, Edgewood Park, Pa, Filed 
March 10th, 1905. 
This invention consists in the combination of an up draugh 
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chamber and a down-draught chamber with a gas off-take from a 
chamber between the two—as shown in the drawing. The two 
chambers can be fired independently. There are nine claims, 


831,858. MANUFACTURE OF ARMOUR-PLATES, R. A. Hadjield, 
Sheffield, England.— Filed October 18th, 1905. 

There are three claims, the last fully describes the invention. 
The process of making steel armour-plate, which consists in casting 
the plate; slowly cooling and cleaning the casting ; covering its 
face with charcoal and subjecting the plate for several days to a 
temperature of from 900 deg. Cent. to 1100 deg. Cent., and allow- 
ing it gradually to cool down; heating to from 700 deg. Cent. to 
800 deg. Cent. and cooling it slowly in a furnace; repeating the 
last heating, cooling to about 640 deg. Cent. and quenching; 
reheating to about 620 deg. Cent. and again quenching ; finally 
heating the casting to a temperature of from 700 deg. Cent. to 
750 deg. Cent. at its face and tapering to from 400 deg. Cent. to 
500 deg. Cent. at its back, and finally treating the plate so that 
when dipped or sprayed with oil or water the face becomes hard 
and the back remains soft and tough. 


832,076. Drig-cuTTER, H. W. Oster, Cleveland, Ohio, assignor to the 
Oster Manufacturing Company, Cleveland, Ohio, a corporation of 
Ohio.—Filed May 15th, 1905. 

This invention is sufficiently described by the last of the two 
claims. In a cutter, the combination of a spindle having a reduced 
portion, a collar fitted on said reduced portion and bearing against 
the shoulder thus provided, a threader having spiral cutting teeth 
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and fitted on said reduced portion against said collar, a further 
reduced portion of the spindle which the threader slightly over- 
hangs, a reamer fitted on such last-mentioned portion and abutting 
against the threader, and a nut screw-threaded on the end of the 
spindle and bearing against said reamer. 


832,256. BLower, A. HE. Guy, Trenton, N.J., assignor to De Laval 
Steam Turbine Company, New York, N.¥.—Filed April 3vd, 
1905. 

There are three claims. The last describes the invention. Two 

annular ducts spiral in cross section, an outlet common to both, a 

rotary axial shaft extending through said ducts and two impeller 








on said shafts and respectively disposed in the inlets to said ducts 
the said impellers being constructed to produce fluid flow into said 
ducts in relatively opposite, directions, 
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SETTING OUT OF TUBE RAILWAYS. 
By G. M. Hatpen, A.M. Inst. C.E. 
No, IV.* 
ermining the permanent way, the centre line of 
Pwo waartal out by putting wooden keys in the 
roof, with small staples and lines attached. All the 
levels of tunnels were taken every ring, so that there 
would be no chance of getting a wrong section before 
determining the best grades. After the section and plan 
had been plotted and taken at the centre, and the mini- 
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Fig. 6 (Reprinted | 
mum clearance taken for fixing the grade, it was then 
necessary to see that there was room for the carriage to 
clear at the haunch or door level. Surveying at the | 
centre is advocated, because it can be done quickly, and | 
whether there is plenty of room or not, can be seen at a | 
glance. Any tight place ought to be surveyed at the | 
haunch, or carriage door level, so as to make sure of the | 
clearance required by the Board of Trade. In surveying | 
the tunnel at haunches, brackets were put up—Fig. 6—at ! 
























| of the coach, which could be pushed out or in transversely 





surveying the tunnels seemed’ to be the quickest for | 
finding whether there was sufficient clearance. After 
this survey of the tight places of the tunnel was completed, 
the centre line could then be adjusted to suit the 
inequalities of the iron, so as to allow the carriage to 
pass with the full clearance required. The tunnels were 
ultimately tested with a skeleton car, representing one of 
the Great Northern rolling stock carriages, with doors open 
—Fig. 31. This tunnel was designed so that a Great 
Northern carriage could pass through, although the 
present carriage in use is an electric Pullman. 

The engraving also shows four slides, two at either end 


as required. 

The slides were fixed 6ft. 9in. from the centre line. 
This allowed 2}in. beyond any door, when open, on the 
Great Northern system. On the’curve a cord was fixed 
from slide to slide, and carefully watched to see whether 
it touched the tunnel, whilst the car was passing through. 

Before starting to test a tunnel for clearance, great 
care should be taken to see that the bogie is perfectly 
true in itself. When the framework is fitted on the 
carriage it should be seen that it is plumb and level on 
the top. This should be built while the bogie is ona 
level road.« ToXtest thefcarriage, mark any point in the 





is certainly the best and most profitable way of getting 
the platform fixed. 

In some cases the platforms have to be finished before 
the rails can be laid down. When this occurs a tablesuch 
as is shown below must be prepared. Here are given 
three different stations, viz., two through stations and 
one terminus—the terminus station being shown level. 
The distances measured off from centre line of road as 
set out :— 





| Distance 





| | Concave | 
| U. L.| D. L. | Chains. or |Cant.| from 
| |} convex. | centreline. 
| | in. ft. in. 
Station I. ..| 1 40 | Concave | 4 7% 
Terminus ...| 1 - 20 | Convex | 4 8 
Terminus ... 1 a a - 4 8% 
Station II. ... - 1 14 | a 33 5 Of 
] ll Concave | 44 4 44 
1 20 Convex 2 4 103 
Station III... 1 40 | = 1 4 8% 
| 1 40 | Concave! 1 4 62 
- 1 12 Convex 4 5 1% 
2 ie 40 i 14 4 8; 


Distance from centre of road to edge of platform, allowing 14in. 
clear—see diagram below. 
Cant, taken at 30 miles per hour. 
Convex = A = lfin. + 4ft. 5hin. + VS + cant. 
Concave = A? = lhin. + 4ft. 54in. + H — cant. 
Notr.—Concave or convex always looking from platform. 


This table shows the clearance when the tunnels are 
correct for line and level, and also when the tunnels are 
high or low, and out of line. Another table similar to 
this can be made for sleeper level if necessary :— 





Deviation of line. 











Oin lin. | 2in. 24in 
in in in. in in 
High 
0 2} 1g is 4 
, 25 it i 2 
1 23 1g 1 2 
14 3 24 i} 12 
2 34 23 1 1? 
3 38 23 2 is* 
Low— | 
24 1g fe ; 
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2 14 z = = 
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the proper height above rail level, which was taken froin | t 


the section plotted, and referred to previously. When | varies while passing under this fixed point; if not, the | 
on the curve, a cord was fixed on each bracket and made | axles of the bogie are running quite true. 


tight, so that no sag was appreciable on the line. The | 


















Fig. 32—BLACKWALL TUNNEL 


unnel and bring the bogie along, and note whether it | 


Trouble was experienced with the platform edge, where | 


line was fixed the correct distance from the centre line, | the platform was fixed before the permanent way or rails | 
being so much beyond the carriage to allow for Board of | had been laid. This was partly owing to the clearance | 


Trade limit, 


being rather difficult to fix, and also to the fact that the 


_If the distance from the centre line to Board of Trade | carriages varied slightly in size. Ultimately the follow- 
limit fouled the iron, then the line was set back 2in. or | ing plan was adopted :—The permanent way was laid, 


the 


tothe centre line, and adjust it accordingly. This way of | 


* No. IIT. appeared November 9th, 1906. 


finished, 1ft. being measured to the face from the line 
‘ newly put on, thus leaving 1}in. clear for the carriage. This 


3in., and a note taken of it; then a survey was made of | then acarriage was brought along, and aline was made on 
_ron at haunch, or carriage level, so that the the partly-built platform, 13}in. from the edge, while the | 
engineer could plot immediately the relation of the iron | carriage was slowly moved along. After the whole length 


f the platform had been thus marked, then its face was 

















Swain Sc. 


The actual clearance is measured radially from a point 


| 6ft. Gin. from centre line of tunnel—this is assuming 
| tunnels to be built to 16ft. diameter. 
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In going round curves all the tunnels were slewed 


parallel to the centre line, so as to allow for the carriage 
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from No. 4 caisson shaft—before any compressed ,; 
was used, and then a bulkhead of concrete w Sed air 
across the tunnel. The material locks would Ret: built 
useful for carrying the line through if they had es bee 
the centre line, but being on either side, it would on 
been necessary to use a parallel line, which is ned ave 
convenient. These locks were much larger tha, Ways 
man lock, which was small, and situated pon the 

the 








being in the centre of the tunnel, when cant was put on | put down and marks made on the iron hood, which was 
the rails. Slew took place some way back before entering | just above the shield level, when it was lying on the 
on the curve, also at the end of the curve, the slew being | cradle. A line was then attached from one side to the 
run out as shown on sketch (Fig. 33). | other, and used for guiding the shield out of the caisson 
The cant for a 12-chain curve at 30 miles per hour, | into the solid. A temporary cast iron lining was built in 
according to Molesworth, is :— | the, shaft for the shield to push from. As the shield 
72 | 
WwW 


= 4) in. 
1-25 R om 


W = Width of gauge in feet, 

V = Velocity in miles per hour, 

R = Radius of curve in fees. 

The Blackwall Tunnel.—The Blackwall Tunnel was 


where 


completed in 1897 (and was fully described and illustrated | 


Fig. 33 
in THEYENGINEER of May 21st of that year). A general 
plan of the site of the tunnel is given in the engraving— | 
Fig. 32. 

The sites for caisson shafts 1, 2, 3, and 4 had to be | 
fixed temporarily from the contract drawings. The | 
shield—a diagram of which is given in Fig. 34—started | 
driving from No. 4 caisson shaft, and terminated about | 
821ft. north of No. 1 caisson shaft. An observatory 
tower was built on the line between 3 and 4 caisson 


was built behind the existing wall, and a plumb line sus- 


pended over the point on the wall. The theodolite was 
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then set up on the observatory tower, and the caisson 
shaft was set out and sunk according to this line. 

When sinking a large caisson such as this, which was 
58ft. outside diameter by 7S8ft. deep, the inside diameter 
48{t. remaining constant, plumb lines were usually hung 
from the top of the caisson as it went down. The line 
was taken every day, also the levels taken on the 
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top strake. As the levels were always taken at the same | 
places all round, it could be seen at a glance which way the | 
caisson was inclining, and directions could be given accord- | 
ingly. Ifa caissonis level when it has a good grip of the 
ground, it will generally keep plumb until it reaches the | 
bottom. After the shaft had reached the bottom, | 
and become perfectly settled, the plumb bobs were 


shaft, so that a clear sight could be had to point S—Fig. 32. | 
This had to be erected owing to some large buildings | 
intervening. The point S having been fixed, a small stage | 


| bed for the shield to slide on. 


| heading to centre, the pockets being situated on either 


advanced towards the plug, keys in the cast iron lining 
had to be left out for the lines to hang clear in the 
tunnel. So soon as a few permanent rings were built, then 
another new mark was put in the soffit of the tunnel, in 
the usual way as described previously. 


centre line, but was rather cramped for 
ably sighting the line. A small piece of timber oe 
jammed hard against the side of the lock, about ie 
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Fig. 38 


above level of floor, sufficiently wide for the y 
to rest on. The lines having been thoroughly checked 
| by the bobs being put down several times previously 
and marks carried forward correctly to near the back of 
the air lock, the instrument was set up in the air 
lock, and placed in line with the file marks; when the 
theodolite was in line the door of the lock was then 
closed, and the pressure allowed to enter very gradually 
great care being taken that nodisturbance of the bubbles 
took place. 

As soon as the pressure in the lock was the same ag 
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Longitudinal Section 
Fig. 34—SHIELD FOR BLACKWALL TUNNEL 


There were two plugs in each caisson, closed with a 
temporary plating when shafts were being sunk. 

A longitudinal section of Pearson’s patented shield, 
which was used in the construction of this tunnel is 
shown in Fig. 35. 

When the shield had travelled about 200ft. through 
London clay and sand—between the sand and clay 
= a of rock were found, which had the effect of 
buckling up the cutting edge of the shield. Owing to 
this a heading had to be made in front, with a concrete 


Scale 


CI Tunnel lining 


that of the working face, the face door was opened and the 
instrument reversed, ready for new file marks being put 
in. Both doors opened towards the working face, there- 
fore while the one door was open the other had the 
pressure against it. The process of opening and shutting 
the lock doors was repeated several times, also the 
instrument turned through 180 deg. in azimuth, so that 
no error was allowed to take place. 

Mr. E. W. Moir, M. Inst. C.E., director of S. Pear- 
son and Son, Limited, has kindly allowed the author to 
copy this drawing of the locks—given in the engraving, 
Fig. 36—which has been taken from a paper he read 
before the Society of Arts, on May 15th, 1896. He has 
also given permission for the use of photographs from 
which the four engravings have been made. It was at 
Mr. Moir’s suggestion that the medical air lock was 
adopted on the Hudson River Tunnel, New York. When 
the men, on leaving the lock, were overcome or paralysed, 
they were immediately returned into compressed air. 
The air pressure in this special medical lock was raised to 


| about half, or two-thirds, of that in which they had been 
| working, and this had immediate remedial effect. 


The pressure was afterwards lowered very slowly—at 


| the rate of 1 lb. per minute—taking about twenty-five to 


| thirty minutes for equalisation. 


By this process the 


| men were cured even in very severe cases. 


The illustration—Fig. 37—is made from a photograph 


| of a model of the Blackwall] Tunnel shield. 


A large shield such as the Blackwall Tunnel—27ft. 9}in. 


| diameter and 19ft. 6in. long—is easily kept on line, but is 
| very difficult to get back to its former position when once 


off line. The lines were carried out much in the same 
way as already described with reference to the Great 


| Northern and City Railway. The shield was guided in 


Lines were produced | 
along the centre of tunnel as usual, the bobs hung down, 
then parallel lines produced through the pockets in the 
shield into the heading, then transferred back in the 


side of the centre line. This was done until No. 3 caisson 
was reached, when cutting edge was repaired. The 
author does not approve of parallel lines, unless they are 
continued parallel to the end, owing to errors arising in 
measuring; but in a case such as this it could not be 
avoided. 

The tunnel was driven a few hundred feet—in this case 





| to the shield. 


the usual way by plumb bob at the back and two side 
rods; the only difference between this shield, and those 
previously described being that the rods were fastened 
on to the shield. In checking the shield to see if it was 
square to centre line, sometimes a large square was used, 
the square being put on the centre line as near the centre 
axes of the shield as possible. A straight-edge was held 
hard against it, and measurements were then taken 
This method is illustrated in Fig. 38. 
The best and easiest way, however, is to square off 
with instrument on to the iron and measure forward 
to diaphra of the shield and leading ring. A 
large travelling stage was attached to the back of the 
shield, and was used for carrying material, kc. It was 
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. ctage that the large square was sometimes applied. | 
re: nog shield came near No.3 caisson, the various | 
As a of the plug had to be removed. The shield was 
ae eradually moved through on toa cradle of timber, 
wer rails on the top. The cradle top—Fig. 89—had to | 
he turned round after it was pulled forward by steel | 

yes, ready for going into the other plug, which was in | 
m4 direction across the river towards caisson shaft No. 2. 
The direction of the shield was fixed in the caisson 
shafts in each case, and was adjusted while lying on the 
cradle. The latter should be kept quite 2in. higher than 
the calculated level. ; d 

\ shield is generally low before it gets well into the 
4a even after allowance has been made, and this 


id, ) 
ee to all large shields that I have had to work with 
where cradles were required. 


The shield being in position, and pointing in the direc- 


tion across the river towards No. 2 caisson shaft, the 


It is, however, not generally known that the cultiva- 
tion of the cane, for sugar-producing purposes, had for 
nearly 600 years existed in this country, having been 
introduced into Sicily by the Arabs in the tenth century. 
The trade, however, was, for climatic reasons, unremune- 
rative, and though it vegetated so long, and spread itself 
into the province of Calabria, and, in fact, as far north as 


| Gaeta, it died out, decrepit and atrophied, towards the 


end of 1500. From that time up to 1888 Italy was 
entirely dependent for this commodity on foreign impor- 
tation. 

The first attempt to utilise the great discovery of 
Margraf, made in Piedmont in 1836, under the auspices 
of Count Cavour, was doomed to failure, nor did another 
trial at Sarno, near Naples, in 1844, meet with better 
success. It was alleged that the climate was not favour- 
able to the cultivation of the beetroot, and that the con- 
sumption of sugar in Italy, which even now is only of 
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same process as described from Nos. 3 to 4 shaft was gone 
through, the plumb bobs were again put down the shaft, 
and the instrument direeted towards No. 2. Marks were 
put on buildings north of No. 2, and also on any con- 
venient place not likely to get moved; thus the direction 
between Nos. 3 and 2 caisson shaft was fixed. In fixing the 
lines between Nos. 2 and 1 shafts some buildings intervened; 
so, instead of triangulating round, a sma!l stage was fixed 
on the roof of one of the buildings that had been purchased 
by the Council, and the lines set out from this point. The 
centres of plugs, Nos. 2 and 1 caisson shaft, were carefully 
marked and plumbed up, the plumb line passing through 
the centre of the horizontal axes of the plug. The instru- 
ment was put in line between the two bobs or centre of 
plugs, and file marks put on side of the shafts. 

In each caisson shaft the cradle was always waiting 
ready to receive the shield as it came forward, so that no 
time was lost in getting it ready for going out of the 
other plug. From No. i caisson to the cut-and-cover 
portion, the shield had to travel about 824ft., gradually 
rising towards the surface, where it was dismantled, the 
skin being left in the work. 

It will be seen from the section shown in Fig. 32, that 
the bed of the river comes very near the position where 
the top of the tunnel is shown, and being all Thames 
ballast, a long blanket of clay had to be deposited, to 
ensure the progress of the tunnel. Before the clay could 
be put in its proper place, that part of the river had to be 
sounded to show the true section of the bed. The 
centre line of the tunnel was set out, also lines parallel 
to the centre. These were denoted by poles on the shore, 
then a base line at right angles to the centre line was 
fixed and measured. The soundings were taken from a 
small boat by means of a hemp rope, marked at con- 
venient distances, and kept taut by having a piece of 
lead attached. 

The theodolite was set up and angles measured, until 
all the soundings had been taken on the centre line 
of the tunnek The same process parallel to, and 
on either side of the centre line, was repeated until 
sufficient soundings had been taken to cover the area 
required. When the river bed dipped very much, 
soundings were taken several times near the same places, 
80 that a good average was secured. 

No time was lost when sighting the lead line, which 
is held by one of the assistants at the side of the small 
boat—as soon as it was in line with the poles the 
engineer signalled back to the original station, so that 
simultaneous readings could be taken. 

In cases like this a gauge should be fixed to any of 
the piles near the station, so that the readings can be 
seen. If possible, the time should be noted at the 
beginning and end of each section; also tide gauge should 
be read, say every three inches, by the assistant, and the 
time taken during sounding. The gauge board should 
be marked thus, and set toO.D. Soundings should be 
taken a little before low water, when the current is 
not 7 strong, and also taken when there is not much 
wind. 

Plot on rise and fall of water, at the beginning and end 
of each section, and from this depth of water plot the 
depth taken, which will give the proper soundings. 


ee 


ITALIAN INDUSTRIES. 


(By our Special Representative.) 
No, XIV.*—SUGAR. 

Itay is the latest nation to write a page in the history 
of the industry of beetroot sugar, the now powerful 
industry discovered in the laboratory of the chemist 
Sigismund Margraf in 1747, and introduced into Europe 
at the end of the eighteenth century by the brilliant 
initiative of his disciple, Francois Charles Achard. 





* No. XIIT. appeared October 26th. 
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about 6 lb. per inhabitant a year, was too insignificant to 
merit the expense of further experiments. The real 
reasons for the non-success were rather—as present 
experience has proved—ignorance of scientific methods 
of the cultivation of the root and want of technical 
knowledge. 

And so for nearly thirty years no further attempt was 
made; then came a period of awakening, and, unfortu- 
nately, of new despondency. Several factories sprang 
one after another into being, and one after another went 
down into an early grave. But in the meantime the 
nation had become more conscious of its growing powers, 
and certain master-glances pierced through the darkness 
of the present failures, and discerned the bright dawning | 
of the future. Minute studies had been made as to the 
adaptability of the beetroot to the Italian climate, and 
past mistakes had been brought to light. The Govern- 
ment became interested in the vast advantages that 
might accrue from the introduction of the new industry, 
and in 1883 followed the example of other sugar-growing 
countries of Europe by passing a law protecting her home 


Fig. 2—SECTION 


production. For four years, however, the measure met 
with little success. Much had still to be learned in the 
technical field, and past failures had scared away capital 


from the sugar industry. Then, in 1887, the call was | 
sounded by Commendatore Maraini, to whom Italy must | 
ever be indebted for the practical initiation of an industry | 


which last year enabled her to supply her home con- 
sumption of 100,000 tons, and which is expected this 
year to be able to increase its production to 108,000 tons. 

For eleven years, viz., from 1887 to 1898, the entire 
| production of sugar in Italy was due to Commendatore 
Maraini’s energy. He called into life the factory at 
Rieti, and worked for three years, bringing the output up 
from 400 tons to 800. The addition of the Savigliano 


Works increased the production in the next six years to 
2500 tons, the building of two other factories brought up 
the total in 1898 to 6000 tons. Then other competitors 
entered into the lists. The young industry was the 
Benjamin of the Government, and Signor Maraini had 
proved that it could be made remunerative. And, as if 
by magic, sprang into life one factory after another, and 
set to work with feverish energy, while, for Italy, dawned 
the hope that one of her most difficult hygienic problems 
was in the highway of solution, and that the sugar, co 
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Fig. 1—-UNLOADING , BEETROOT 


necessary to the health of the growing generation, would 
soon be seen in the workman’s cottage and in the fisher- 
man’s hut. In the province of Ferrara alone the ‘actories 
of Pontelagoscuro, Codigoro, and the Zuccherificio 
Agricolo were opened in a single year; another year 
passed and twenty-four new works had been opened, and, 
one by“one, the number was .ncreased by other important 
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OF A DIFFUSER 


factories at Ferrara, Ostiglia, Massa-Lombarda, Alessan- 
dria, and Ficarolo. A new industry had arisen, protected 
by the paternal care of the Government; a few years 
more and competition would have brought the prices 
down to the levels of the pockets of the poor. 

Then the blow fell. The Benjamin had become a 
|man, and his father considered that he should con- 
| tribute more liberally towards the maintenace of his 
| family ; but, impelled by greed, and over-estimating the, 
as yet, almost virgin strength of his youngest son, he laid 
upon him a-burden which his untried shoulders were 
hardly capable of bearing. - In 1900 Signor Carmine, the 
| then Minister of Finance, thought fit to supply the 
deficiencies of his budget by getting a law passed through 
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Parliament which, in a moment, suppressed, in favour of 
the Chancellor of the Exchequer, 80 per cent. of the | 
advantages enjoyed by the sugar companies. 
The measure was not only short-sighted to the utmost | 
extent, but was also a direct breach of faith, inasmuch | 
as the Prime Minister, Signor Luzzatti, had lately made 
solemn declaration in the “House” that, at any rate | 
* for a certain period of years,” the law of 1883, govern- | 
ing’the sugar industry, would not be altered. It was in | 
virtue of this declaration that factories had sprung up as | 
if called into existence by the wand of a wizard, and | 














Fig. 3—DISCHARGING PULP 


many then in the course of construction were now 


doomed to support, at the very outset of their enter- | 
prise, a load for which they had made no calculation. | 


But the end was not yet come. Eager of more gain, the 
Government, twenty-four months later, formulated yet 
a third law, which, while continuing the old scale of 
taxation, suppressed all bounties, direct or indirect, given 
before to the manufacturers. 
The following table demonstrates, without need of 
further comment, the effects of this suicidal policy :— 
Cost Price of Home-produced Sugar per Ton. 
Francs. 
Belgium . : : ae 620 
Germany 650 
France 750 
Italy .. 3 


| during the last twenty years. 


way deprives the consumer of the entire advantage 
derived from the constantly low price of this article 
When the State can see 
its way to abandon this most detrimental policy, and 
considerably reduce the tax, then, and not till then, 
will the present deplorably insignificant consumption of 
sugar in Italy increase, and its more general use will be 
advantageous to the health of the nation, will develop a 
great industry with which Nature has endowed the 
country, will prove of immense advantage to agriculture, 
and will much more than compensate, in a very short 
time, the purely temporary loss to the national finances. 

The law of 1902 is most ingeniously worded, and is 
framed in such a way as to tax the manufacturer up to 


the point at which it leaves him a margin of profit in | 
Nature, fortunately, has been more | 


good seasons. 
| generous to the new industry than has been the Italian 


——. 


better sugar and Jower prices. The bad quality and the 
great cost of the article are due, according to their aggep. 
tions, to commercial immorality and speculation. 

There may be much to be said as to the evils of Trusts 
but it is generally admitted by business men in Italy that 
in this case the magician who evoked the demon and 
then found himself unable to allay it was the Government 
If the legislators had allowed time for the young industry 
to have become really powerful, the cultivation of the 
root would have by now assumed such extensive propor. 
tions, and the number of factories would be now so great 
thut it would not have been possible to form the Trust, 
Annually increasing production and competition would 
ipso facto have reduced the prices and bettered the quality, 

I have spoken of the immense advantages which would 
accrue to agriculture if the present almost restrictive 
fiscal measures were modified. Much has already been 














Fig. 4—OVERHEAD LINE 


| Parliament, and the present year is especially full of 
| promise ; but if the bad beetroot crop of 1904 had been 


repeated last year and this, there are few of the present 
great factories which would not have found themselves in 
most serious straits. 

The immediate effect of the new legislation was to 


| arrest the onward movement, to put an almost entire 
| stop to the building of new works, and to curtail 


the production within the limits necessary for home 
supply, any thoughts of exportation having been rendered 
futile on account of the now exaggerated cost of manu- 
facture. Another immediate effect was to call into being 
the “ Sugar Trust ”’—L’Unione Zuccheri—formed for self- 
protection among the producers, which regulates the 
amount of sugar to be turned out by the various com- 
panies, and fixes the price of sale. The evil of untimely 
greed has produced the evil of private monopoly. Abissus 
abissum invocat. The Government naturally contend 
that the fault is on the part of the “Sugar Trust,” that 
they on their part protect the industry in every way pos- 
sible by imposing a practically prohibitive tax of 990f. 
per ton on imported sugar, while they exact a due of only 
701°50f. per ton on the home-produced article. They 


gained by the farmer, and at the present moment the 
cultivation of the beetroot occupies about 80,000 acres, 
which before were either unemployed or employed in less 
remunerative crops. Much, I repeat, has been gained by 
the farmer in the way of money, and much also—and 
this fact is of the utmost importance to the nation—much 
also has been gained by him in the way of technical 
knowledge. The want of this knowledge threw discredit 
on the first attempts at beetroot cultivation in this 
country, and gave rise to the entirely erroneous belief 
that the climate was not suited to the crop. But he who 
to-day grows beetroot in Italy on a large scale knows 
that the climate is admirably adapted, and that the crop 
not only shows extraordinary resistance to drought or 
insect pests, but that it is comparatively immune from 
the terrible scourge of hail, which may pauperise in ten 
‘minutes the cultivator of the vine. The crop of the 
beetroot grower is almost secure ; but one thing is neces- 
sary—agricultural progress. The old Virgilian methods 
of scratching the soil with a wooden beam, and of, perhaps, 
even manuring it with a handful of the refuse of the cow- 
shed, must be definitely abandoned. The farmer who 
wishes to grow beetroot successfully for sugar-producing 











Fig. 5—DISCHARGING STATION OF OVERHEAD LINE 


And the 1820f. become 1500f. before the merchan- | 
dise reaches the consumer, who is thus obliged to | 
It is useless, | 
therefore, to add that but little of this most precious | 
article of nutriment finds its way into the houses of the | 


pay about 7$d. per pound for his sugar. 


poor, who, by reason of the inordinate greed of their 


legislators, are deprived of an absolute necessity to health | 





point out that the price of beetroot varies from 20f. to | 
25f. per ton, that 12 per cent. may be taken as a good 
medium of its sugar-producing properties, and that the 
cost price of refined sugar is about 1820f. per ton. 
Besides this are to be reckoned the profits derived from the 
sale of the refuse for the fattening of oxen and the sale | 
of the scum from the filter presses, which has been found | 


Fig. 6—-TRUCK 


DISCHARGING PULP AUTOMATICALLY 


purposes must employ the most modern machinery, and 
must be cognisant of the latest innovations brought into 


| the science of agriculture. Such knowledge has naturally 


been of advantage to his other crops, and has broken 

down the time-honoured methods of the Georgics. : 
Given the fact that the making of beetroot sugar is, in 

England, an industry practically non-existent, a short 


which their land might otherwise produce in almost | to possess excellent manuring qualities for alluvial soil. | description of the immensely complicated process may, 


unlimited quantities. The tax collector here takes, in 
fact, 701°50f. for each ton of sugar produced, and in this 


gain of the companies is amply sufficient to warrant 


| Arguing from these facts, the Government allege that the | perhaps, be interesting. 


The roots, transported to the factory—see Fig. 1—are 
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weighed and discharged into great brick silos about 
100 m. long, made in the form of a V, and being about 
8m. broad at the top and 6m. at the base. Under the 
floor, made of moveable wooden beams, runs a strong 
stream of warm water, which is turned on when it is 
necessary to empty the silos. The wooden beams are 
then drawn out one by one, the roots fall into the hot 
stream, and are carried by it into the factory, arriving 
there by this means pega d washed. Then, after a 
complete cleansing, they pass automatically into an 
elevator, which raises them to the upper storey of the 
factory and discharges them into the automatic weighing 
machine, which receives the flow of roots up to a given 
weight— usually about one ton—discharges the load, and 
returns to its place fora new one. A dial registers the 
number of loads weighed. 

After this second weighing the roots pass to the cutting 
machines, which consist, as a rule, in discs of about 2m. 
diameter, revolving 80 turns a minute in contact with 
steel knives having a corrugated cutting surface, and 
somewhat resembling the blades of horse-clippers on a 
large scale. Impelled by their weight on to these revolv- 
ing discs, the roots are cut by the knives into small 
quadrangular or triangular strips called “ fettucce,” which 
are discharged-from$the_bottom of ‘the machine’; and so 


and the carbonic acid gas necessary for this latter 
purpose. 

The process of “saturation” may be repeated twice, 
or even thrice, and then the liquid is passed through 
filters made of jute fibre, and the scum is sold for the 
manuring of alluvial soil. The filtered liquid is by this 
time almost pure sugar in solution; to crystallise it 
evaporation is necessary. This is performed as in all 
modern plants in multiple-effet evaporators. 

On its exit from these the primitive yellowish 
colour of the liquid has deepened into a vinous brown; 
the alkali remaining is saturated with carbonic acid, and 
the precipitate oktained is again filtered. After this it 
is subjected to heat (cottwra nel vuoto), in order to 
evaporate the already concentrated solution, and is then 
crystallised. For the formation of large crystals—the 
object in view—this latter operation requires the greatest 
skill and experience possible. The molasses are now 
separated from the crystals by means of centrifugals 
revolving at from 800 to 1200 turns a minute, and the 
finished raw sugar passes to the refinery, where the 
crystals are again dissolved, clarified, and re-crystallised, 
issuing from the works in the various forms and qualities 
of the beetroot sugar known in commerce. 

In the dawn of the industry several methods were 
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Fig. 7—-OVERHEAD LINE LEAVING FACTORY 


rapidly is the work performed that each one of these . 


cutters can transform in twenty-four hours 400 tons of 
root into “ fettucce.” 

The old systems of compression and crushing having 
been entirely abandoned in favour of the ‘ diffusion 
system ” discovered by Robert, the “fettucce ’’ now pass 
into the “ diffusion battery,”’ consisting of a series of from 
ten to eighteen diffusers (‘ diffusori")—see Fig. 2. These 
diffusers are hermetically-sealed recipients in which the 
“fettucce”’ are brought into contact with water heated 
toa temperature which varies progressively in direct ratio 
with the state of exhaustion of the said “ fettucce.”’ The 
liquid emanating from each diffuser passes by means of 
a tube to the next one, where it meets with less exhausted 
‘fettucce,” and, by this means, doubling the potentiality 
of its saccharine matter at each stage, issues in the form 
of a yellow sluggish liquid, the immediate ancestor of the 
white sugar of commerce. 

We will take, for example, an ordinary “ diffusion 
battery” composed of twelve diffusers— 


12 11 10 9 8 7 
1 2 3 4 5 6 


and will suppose that No. 1 is full of almost completely 
exhausted “fettucce,” In this case the contents of 
No. 12 are virgin, i.¢., have not as yet been exposed to 
the action of water, and, therefore, contain their sugar- 
producing properties intact. The water is now admitted 
into diffuser No. 1, and passes on through the rest of the 
series, each of which contain “fettucce” richer in 
saccharine qualities than those in the previous diffuser. 
The result is that the “fettucce” exhaust themselves 
progressively, and the liquid, getting ever denser, is yet 
able to extract a part of the sugar from the virgin 
“ fettucce ” contained in diffuser No. 12. Diffuser No. 1 
is now emptied, and filled with fresh material, and this 
time the water will be introduced first into diffuser No. 2, 
containing the most exhausted ‘“fettucce,” and _ will 
finally issue from the intact “ fettucce” of diffuser No. 1. 
The third round will begin with diffuser No. 3, and so on 
In constant progression. 


The exhausted “ fettucce,” called “ polpe,” are washed, , 


and are then sold, either in the dry or wet form, to the 
farmers for the fattening of oxen—see Fig. 3. 

The yellow liquid that issues from the diffusion battery 
contains as yet many impurities which must be eliminated 
before it can be turned into the sugar of cOmmerce. The 
first stage of its regeneration consists in passing through 
a fine metal sieve, and in thereby purifying itself of the 
small percentage of solid material which has found its 
way through the labyrinth of the diffusion battery. The 
liquid is now heated up to about 150 deg. Fah., in order 
to render insoluble p tha substances which under the 
action of heat precipitate albuminoids, is then mixed with 
& certain quantity of milk of lime, and afterwards purified 
by two processes. The first of these (‘ defecazione ”’) 
consists in treatment with lime for the purpose of 


Separating the sugar from other nom-saccharine in- | 


gredients ; the second (“saturazione”) in the treatment 
hires carbonic acid in order to purge the sugar of the 
ime. 
traveller sees on his journey between Ferrara and Ancona 
are the furnaces destined to supply the quick-lime 


The iron lighthouse-looking towers which the | 


them into barges moored in the river Po, and which, on 
its return journey, serves to transport from the river 
back again to the factory its necessities of life—beet- 
root, coal, and lime—see Figs. 7, 8, and 9. 

The principal seats of the sugar-making industry are 
in Emilia, Romagna, and the Veneto. Several import- 
ant factories are to be found also in the Marche, in 
Tuscany, in Umbria, in Lazio, in the Abruzzi, and in 
Naples. The potentiality of the individual factories, 
about 800 tons in twenty-four hours, is small in com- 
parison with certain of the most powerful Belgian 
works capable of turning out 1500 tons in the same 
time ; but it must be remembered that the country is 
penalised in this industry by a paralysing handicap, as 
compared with that under which France, Germany, and 
especially Belgium, have to labour. I refer, of course, to 
the almost entire absence of coal here, a mineral which 
is as yet absolutely necessary for the heating and 
| evaporating processes, and which modern discoveries 
have not been able up to the present moment to dethrone 
in favour of electricity. 

In spite, however, of having to carry such heavy 
weights, the sugar industry in Italy has assumed pro- 
portions wide enough to allow it to employ about 12,000 
| hands in the season} (“la {campagna’”’), during which 














employed to extract the residue of sugar from the 
molasses, as, before the law of 1902, these were exempt 
from taxation if containing less than 63 per cent. of 
saccharine matter, but, under the present law, the 
working of the molasses for sugar producing purposes is 
no longer profitable, and they are used in the distilleries 
for the production of alcohol. 

I have tried to give, in as few words as possible, an 
account of the long and extremely complicated process of 
beet-root sugar making as practised here. The machinery 
necessary for the trade is as yet a speciality of Bohemia 
—the cradle of the industry—but Italian engineers are 
now beginning to compete. Among the most successful 
firms may be mentioned that of Signori Ceretti e Tanfani, 
of Milan, the well-known constructors of many ingenious 
contrivances for various sorts of overhead locomotion. 
This house has applied one of its patents to the solution 
of the problem for the economic transport of the enormous 
masses of “fettucce” which come from the beetroot 
sugar factories, and has succeeded in reducing the 
cost of the operation by more than half. In Fig. 4 














Fig. 9-OVERHEAD LINE DISCHARGING INTO BARGES 


will be seen their overhead line, working in the 
* Zuccherificio Agricolo” at Ferrara, and carrying away 
every twenty-four hours no less than 700 tons of 
“fettucce.” From the upper story of the factory a 
series of iron hoppers (‘ vagoncini”), each containing 
650 litres, run in continual succession, at intervals of 
50 seconds, round an overhead circuit, and discharge 
their contents as they pass into a truck—see Fig. 5— 
placed on an inclined plane. This truck, when full, is 
liberated by a lever, descends with great velocity to the 
bottom of the plane, where its sides automatically open 
out, and its load is discharged—see Fig. 6. It then 
returns at the self-same speed as in the descent, and 


| arrives within 50 seconds from its departure, and in time to 


receive the “fettucce ” of the next hopper. The practical 
success of this invention may be gauged from the fact 
that the cost of transport per ton is now reckoned at 
11 centimes, as against the 26 centimes a ton of the 
Decauville system. Another more complicated applica- 
tion of the same invention is to be seen in the overhead 
line of a kilometre long made by the same firm for the 
sugar factory of Ficarolo, aline which not only carries away 
the refuse but also the bags of sugar, and discharges 
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Fig. 8—-OVERHEAD LINE CROSSING A ROAD 


period of nearly four months the work never ceases 
day or night. 1t has also been an immense boon to the 
agriculturist, is responsible for a monetary circulation of 
more than 500 million francs annually, and saves the 
country the 30 million francs a year which, before 1898, 
found their way over the Alps for the purchase of im- 
ported sugar from “Belgium, France, and Germany. In 
Fig. 10, page 502, may be seen the interior of a sugar 
factory beidnging to the important “Societa Romana,” 
while Fig. 11 represents an interior in the “ Zuccherificio 
| Agricolo” at Ferrara. 
CONCLUSION. 
In this series of articles on a few of the most important 
Italian home industries I have had merely the simple task 
| of trying to prove that what is exists. The dolce far 
niente of Italy may be picturesque to English honey- 
mooners, but, happily, is now a quality relegated to the 
past, together with the appreciation of the weak canvases 
| of Carlo Dolci. It was, and it is not. There is no more 
| any doubt in the minds of thinking people as to the 
| existence of Italian industries. The only question re- 
| maining is that of the potency of this new factor in the 
commerce of the globe. 
| Given the innate quickness of the Latin mind, English 
| cotton spinners and French silk weavers would have the 
| most serious grounds for immediate apprehension, if they 
| had not the fortune to possess two powerful allies—the 
Italian Government and Italian Socialism. 

The former is ever-changing, and is equally ever 
| incapable of the arduous task of keeping pace with the 
| miraculous commercial progress of the last few years. 

Each rapidly succeeding Chancellor of the Exchequer 
| knows that his term of office is short, and that he must 
| make the best of his time. The new home industries 

are the most obvious prey whereby the deficit on his 
budget may be remedied. And so he sets himself to 
| resolve the yearly problem of pulling the last feather out 
| of the goose which lays the golden eggs, knowing well 

that his less merciful successor will probably produce a 
clamorous surplus by killing the bird outright. But the 
| goose, not being quite such a goose as her persecutors 
had imagined, has turned away from her despoilers the 
few tail feathers left to her, and has hidden the greater 
| part of her golden eggs. Hence the reason of the rela- 
| tively insignificant dividend in comparison to the annual 
sinking fund, and the large amounts written off for 
depreciation, factors these which must strike a reader of 
| the balance-sheet of any of our most important industrial 

companies; hence the barrier which the directors of the 
| aforesaid companies oppose, courteously but firmly, 
against publicity, the ally of their enemy. 

Another terrible handicap to Italian industries is to be 
| found in the present infamous condition of our railway 
| system now controlled by the State. The absence of 
| sufficient rolling-stock, and the presence of a plethora of 
| worn-out engines, which ought to have been relegated to 
| the scrap heap at least fifteen years ago, combine to 
| produce a disastrous, and at present inevitable, source of 
| detriment to the nation. It is to be hoped that this evil 
'is merely transitory. The Government assumed the 
| direction of the railways only a few months ago, and is 

therefore as yet young for the arduous task. It expected 
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order and it found chaos. It said, “ Let there be light!” 
—but the light did not appear. 

The important and dangerous step of taking over the 
railway companies and placing them under military disci- 
pline, was forced upon the State by the monthly threats of a 
general railway strike. This threat had already been carried 
into execution two years ago, and ever hung over the head 
of the Government, reminding them of the fact that they 
had either to render themselves responsible for the stag- 
nation of the commerce of the country, or humbly to 
receive their orders from the leaders of the militant 
Socialist party. 

This party constitutes the other formidable enemy 
which Italian commerce has most to fear. The miraculous 
development of the industries here is due to a feeling of 
security on the part of the capitalist and of belief in the 
powers of his countrymen. It is due to the great progress 
of hydro-electricity and the consequent power of using 
cheap water instead of expensive imported coal. Finally, 
it is due to the comparative cheapness of Italian labour 
in comparison to that of other countries. The water is 
not likely to fail, but the faith of the capitalist may grow 
dim owing to the intermittency of the producing power of 
the labourer by reason of continually recurring imposed 
strikes, and to the fact that the work is tending to become 
represented by a price at which remunerative production 
is restricted or even paralysed. 

Such is the mischievous task which Italian modern 
socialism is now performing. The doctrines of Marx have 
fallen on a too torrid soil, and the plant, watered by 
ignorance, has sprung up in a moment, distorted. A 
glance at our past history is enough to show that the 
Italian race is changeable and bellicose. The people, 
uneducated and uncared for, have been subject to tyranny 
for centuries, have changed the despot but not the 
despotism. The tyrant who has enjoyed the longest 
reign here is undoubtedly that called “ priestcraft.” The 
religion of love, as preached by its Founder, was denied 
to the people by the priests themselves, but belief in the 
said priests and in dogmas was inculcated as necessary 
to salvation. So religion gave way to superstition, which, 
waning in its turn with the progress of education, left 
the house swept and garnished ready for the entering in 
of the seven devils. And now has appeared the new 
religion, rightly to be termed in this country the religion 
of hatred, and is spreading like wildfire through the nation, 
which, tired of the long born tyranny of the priests, has 
welcomed with eagerness born of insanity the counter 
tyranny of the Socialists. 

The leaders of the movement are able and cunning 
men, who mask their personal ambition under the 
threadbare cloaks of humanity and honesty. Of the 
latter virtue, in fact, they continue to claim the monopoly, 
in spite of the said claim being liable to frequent con- 
tention every time that the Socialist secretary of a 
Socialist league departs on a pleasure trip to other climes, 
not forgetting to take with him, perhaps for precaution’s 
sake, the contents of the safe. These modern Cleons 
have understood that exaggeration was necessary to 
ensure success. They have taught their followers to 
scream from the tops of tubs against the bloated * capi- 
talist” till every butcber boy fancies himself a Cola di 
Rienzo; they have taught them to rail against the dis- 
honesty of the priests till every garrulons undergraduate 
prociaims himself more honest than the Pope. The 
grand general lines of Socialism have here been despoiled 
of all their sweetness; the Italian leaders of the move- 
ment have drawn from them all that was poisonous. 

But the mass of the people are not endowed with the 
fabled constitution of Mithrydates, and poisons to them 
have proved poisons, and not nourishment. Strikes are 
the order of the day; the director of a factory is afraid to 
provoke a disturbance by turning away an insubordinate 
workman, and the crew of an ocean liner repudiate the 
authority of the captain, while they bow down slavishly 
to the orders of the secretary of the ‘“ League of the 
Toilers of the Sea,” a puffed-up, overpaid, inland peasant’s 
son, whose proper place would be behind the plough. 

The theory of Socialism, as distorted here, is puerile to 
the iminority of disinterested thinking minds, and 
poisonous to the great majority of minds who think the 
thoughts of others; in practice it assumes the form of 
throwing stones, wounding soldiers, and closing shops, 
and has certainly, so far, been immensely detrimental to 
the industries of the country, with the exception of that 
of the glass factories. 

It is fervently to be hoped that we are merely passing 
through a stage of transition. Italhan industries are in 
their youth, and youth, especially if too precocious, is 
accompanied by diseases which may prove fatal or may 
be overcome. i firmly believe in the recovery, and, 
having seen the child grow almost into manhood, am 
convinced that the same virtues which gave him birth 
and weaned him will be able to cure him of his present 
maladies, and that the man, strengthened and purified 
by trial, will have to be reckoned with in the near future 
as one of the most powerful champions of the commerce 
of the world. 








THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. III.* 

We continue below the digest of the evidence given 
before the Royal Commission on Canals and Water- 
ways :— 

Mr. E. J. Bullen, a member of the Notts County 
Council, and for many years a farmer and agricultural 
trader in the Eastern Midlands, was examined by the 
Commission as to the rivers Witham and Trent, and 
agricultural interests in their relation to inland naviga- 
tions. He considers that the management of the river 
Trent is in need of reform, and suggested the constitu- 
tion of a public trust to take over its control. The 
witness does not think it advisable to construct any new 
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canals at the present time, and stated that in the district 
he was acquainted with there has been some benefit to 
agriculture through the existence of waterways, especially 
the Witham navigation. 

Mr. C. M. S. Pilkington, a member of the Council of 
the Land Agents’ Society, and agent for Lord Middleton's 
estates in Notts, Lincolnshire, and Warwickshire, all of 
which are largely intersected by navigable waterways, 
followed with further evidence from the agriculturist’s 
point of view. The general tenour of his evidence went 
to show that very little use is made by farmers and agri- 
cultural traders of the available waterways, and he does 
not consider that, unless there is some co-operation 
established by farmers, the use of them will become 
greater. Even if such co-operation became common, 
and extended facilities were afforded, motor trattic offered 
more possibilities of success than canal traction. The 
Land Agents’ Scciety, with a membership of between 
800 and 900, has sent out circulars to all its members, all 
of whom are land agents, representing from 9,000,000 to 
10,000,000 acres of land, requesting remarks on the sub- 
ject of canals in relation to agricultural interests. Only 
two members had made any response, and he inferred 
from this that there was very little interest among agri 
culturists in the subject of inquiry. This evidence, 
coming from a witness suggested to the Commission 
through the Board of Agriculture by various agricul- 
tural societies, is significant, and confirms what has been 
stated generally by nearly all the agricultural witnesses. 
Mr. Pilkington added that about one-third or nearly one- 
half of the members of the Land Agents’ Society are in 
touch with canals. 

Mr. T. Latham, another witness recommended through 
the Board of Agriculture, and a farmer in Oxford- 
shire and Berkshire, followed, with evidence concerning 
the Wilts and Berks, Kennet and Avon and Oxford canals. 
He advocated improvements of the two latter naviga- 
tions, but considered there would be no advantage in 
spending money on the Wilts and Berks Canal. He held 
out little prospect of farmers co-operating in such a way 
as to enable them to make extensive use of canals for 
agricultural traffic. 

Mr. J. Johnson, the managing director of the St. Ives 
Transport Company, gave evidence as to the Great Ouse 
Navigation from King’s Lynn to Bedford. In former 
times this navigation was the principal trade route for 
the conveyance of merchandise from the Port of Lynn to 
St. Ives, Huntingdon, and Bedford, with the adjacent 
districts ; but now, so far as the barge traflic is concerned, 
the St. Ives Transport Company and the Huntingdon 
Flour Mills are the only traders using it, and there is no 
traffic above St. Ives. The rates for water carriage from 
King’s Lynn to St. Ives vary from 174 per cent. to over 
50 per cent. below the corresponding railway rate. Rail- 
ways have resulted in making traders expect consider- 
able expedition in the delivery of goods, and buyers are 
no longer content with the slow delivery possible by canal 
transit. This circumstance is mainly responsible for the 
great decrease in traffic on the Great Ouse. Shortness 
of water and liability to floods are also factors tending 
still further to reduce the use that is now made. The 
minimum toll from King’s Lynn to St. Ives is about 53d. a 
ton, and this the witness did not consider unreasonable. The 
witness suggested the control of the river from seurce to 
outfall by one Conservancy Board representative of the 
county councils through whose territories the navigation 
runs. He is in favour of local contributions towards the 
work of improving the navigations, and thought that if 
such improvements were carried out, agriculturists would 
make great use of the waterway. The area of the Ouse 
basin is 1,936,000 acres, out of which about 400,000 acres 
are liable to taxation by the numerous local commissions 
for drainage purposes. Mr. Johnson considers that this 
agricultural jand could not bear any increase in taxation 
with a view to improving the navigation. 

Mr. S. J. Sanders, traflic agent of the Stanton Iron- 
works, Nottingham, was examined as a representative 
of the Mining Association of Great Britain. He sug- 
gested improvement of the two main canal routes from 
the Mersey to the Thames, and from the Severn to the 
Humber. Boats of 50 to 60 tons capacity be considered 
most suitable for canal purposes, and these would be 
capable of working into the docks on the Mersey, 
Thames, Severn, and Humber. The locks on the main 
line of canal should be capable of taking five 50-ton boats 
at a time, while boats on the feeding or subsidiary canals 
ought to accommodate one boat of this size. 

Mr. George Hutton, the managing director of the Earl 
of Dudley's Round Oak Works at Brierley Hill, who 
gave evidence as the representative of the South Stafford- 
shire Ironmasters’ Association and the Mining Association 
of Great Britain, attributed the -decline in canal traftic 
very largely to the delay in transit as compared with rail- 
way traflic, and urged thé amalgamation of divided 
interests. He considered the improvement and standard- 
isation of the trunk waterways from the Midlands to the 
seaports to be very desirable, but did not think anything 
would be done in this direction unless the Government of 
the country intervened. A canai connecting Birmingham 
and the surrounding district with the Mersey should be 
capable of accommodating barges and steamers of from 
250 to 300 tons capacity. With reference to the water 
supply cf a proposed canal from Birmingham to the 
Weaver, designed to take 300-ton barges. the witness had 
calculated what would be the cost of pumping water from 
the Weaver level to the Wolverhampton level, a differ- 
ence of 423ft. 
one way only, and the calculation was based on the 
assumption that there were hydraulic lifts on the canal, 
and no locks except at the Weaver. 

Mr. J. W. W. Bund, chairman of the Worcestershire 
County Council and of the Severn Fishery Board, supple- 
mented Mr. Southall’s evidence in connection with the 
river Severn, and described several schemes put forward 
at various dates with a view to the improvement of the 
Warwickshire Avon. 

Mr. Walter Somers, a member of the Worcestershire 
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County Council, followed the previous witness with evider 

‘ A rs A “hee 
on the Avon Navigation and the Birmingham Canal and 
suggested the improvement of the four main waterwa; 
radiating from Birmingham, uniformity of gauge peas 
Government control through some such department a 
the Board of Trade. He considered management by the 
County Councils to be undesirable. a 

Mr. W. E. Willwick, chairman of the Leeds and Liver. 
pool Canal own. wd stated that the completed navigg. 
tion was opened for traffic in 1816, and branches were 
subsequently constructed. The traflic carried on the 
canal is increasing, but, on the other hand, the average 
net return has been reduced from *44d. per-ton mile in 
the decade ending 1895 to °36d. per ton-mile in the gyb. 
sequent decade. The cost of carrying in 1895 averaged 
‘87d. per ton-mile. This figure represented what would 
be the cost of carrying if done by a trader other than 
the company, and does not include tolls. The haulage 
between Liverpool, Manchester, and Burnley is done 
almost entirely by steam, and between Burnley and 
Leeds chiefly by horses. The improvements contem. 
plated by the witness’s company include the lengthening 
of the canal locks to take boats carrying 70 tons, and the 
augmentation of water supply. The deepeni:g and 
widening of the canal would be a very expensive matter, 
owing to the number of towns passed through, and the 
frequency of rail and road crossings. He suggested the 
application to canals of provisions somewhat similar to 
those contained in the Light Railway Acts, bui did 
not anticipate that municipalities or county councils 
would be prepared to contribute funds towards the 
improvement of canals. 

Mr. R. H. White, the engineer of the Leeds and Liver- 
pool Canal, supplemented his chairman's evidence as to 
that navigation. He mentioned that he had personally 
travelled over all the principal canals in England and 
Ireland.- The Leeds and Liverpool Canal is nearly 145 
miles in length, of which over 127 miles are main line, 
The summit level at Foulridge, where there is a tunnel 
nearly a mile in length, is 4874ft. above Ordnance Datum. 
The canal, including the branches, has 111 locks. Since 
the introduction of steam haulage on the canal, it has 
become necessary to protect the banks by walling or 
piling. Great difficulty had been experienced in the past 
owing to the shortness of water supply, and the witness 
stated that if the canal is improved and the locks 
enlarged the supply must be considerably increased. The 
annual expenditure during the last ten years on main- 
tenance repairs has averaged £22,244, or about £150 per 
mile. This expenditure does ndt include subsidence 
repairs. To improve the canal in order to accommodate 
100-ton barges would mean entire reconstruction. Subsi- 
dence due to coal workings had necessitated very heavy 
repairs and partial reconstruction in places. 

Mr. John Kendall, of the firm of A. Kendall and Sons, 
Shipley, Canal carriers and merchants, described the 
experiences of his firm as carriers between Goole and 
places on the Leeds and Liverpool and Aire and Calder 
canals. The witness wished to see the first-named canal 
deepened to the extent of 12in. between Leeds and Brad- 
ford. He put the cost of horse haulage on the canal as 
4d. per ton mile, including profit. The small boats in 
use on the canal are quite unsuitable to go down the 
Humber as far as Hull; but if barges carrying 80 to 
100 tons could be used, a considerable amount of tratflic 
between Hull and the canal towns would result. 

Mr. KE. Lawley Parker, ex-Mayor of birmingham, gave 
evidence on behalf of the Corporation of that city with 
reference to the attitude of the Uity Council towards canal 
development in the Midlands. In 1887 a committee of 
the council reported in favour of improving canal com- 
munication between Birmingham and the Thames, 
Mersey, Severn, and Humber, especially the two first- 
named rivers. The committee were instructed to prepare 
a Bill authorising the formation of canal trusts; but the 
council subsequently declined to proceed further in the 
matter. 

With reference to the evidence given before the Commis- 
sion by Mr. Arthur Lee,” the Birmingham Council held 
that in any scheme for the formation of trusts the 
Treasury should guarantee the interest and sinking fund, 
while Mr. Lee wishes such responsibility to be laid upon 
the local authorities on the line of route. In May of this 
year resolutions in favour of the provision of improved 
canal facilities between the Midlands and the sea and 
the formation of a national Trust under Government 
guarantee were adopted by the City Council, and these 
resolutions were confirmed at a meeting held on the 
5th July, at which the Chambers of Commerce of 
Birmingham, Wolverhampton, Walsall, and the neigh- 
bourhood, and local authorities in the “ Black Country” 
generally, were represented. 

Mr. I’. B. Girdlestone, the general manager of the 
Bristol Corporation Docks at Bristol, Avonmouth, and 
Portishead, described the improvements now being 
carried out at Avonmouth and their bearing upon the 
question of water communication between the Bristol 
Channel and the Midlands. He stated that the Bristol 
Corporation would be very well advised to give material 
assistance to a scheme for the extension of the Gloucester 
and Berkley Canal as far as Avonmouth. It is of vital 
importance to the trade of Bristol to get better water 
communication with the great centres of industry in the 
Midlands, more especially when the new Royal Edwaid 
Dock is completed. Mr. Girdlestone agreed with most of 
the witnesses who preceded him that a 100-ton barge 
would be suitable for all requirements of trade on canals. 


capable of accommodating 80 to 35-ton boats only, and 
he thought that this navigation should be enlarged to 
take a standard 100-ton barge. 

Mr. Lancelot Foster, ex-Lord Mayor of York and 
chairman of the Ouse and Foss Navigation Committees, 
gave evidence on behalf of the York Corporation and 
Chamber of Commerce. The Corporation are trustees 
and conservators of the Ouse Navigation under a charter 





* See article No, 1., which appeared October 12th, 
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‘dwardIV. The district served by the river and 
aries embraces a large portion of Yorkshire. 
Gea-going vessels carrying 225 tons can navigate the river 
as far as York. The trustees of the Ouse Navigation are 
not in favour of the river being placed under a public and 
seneral Trust, believing that the needs of the city of York 
Bre best served by the existing arrangement. It will be 
noticed that this opinion is not shared by some of the 
witnesses who followed Mr. Foster. The witness said 
that his experience had been that for serving agricultural 
interests mechanical traction on roads is more suitable, 
and is superseding to some extent both rail and water. 
fhe great obstacle in the way of maintaining an efficient 
waterway is the presence of “warp,” or silt brought up 
by the flood tide and deposited on the river bed. During 
freshets the deposit is raked up by means of a species of 
harrow drawn bya tug, and is carried away in suspension. 
This is the only means used to maintain a suitable depth 
in the waterway. 

Mr. J. B. Morrell, a director of Messrs. Rowntree’s 
Cocoa Works at York, who are users of the Ouse Naviga- 
tion to a large extent, pointed out that between Ripon and 
the sea there are five separate authorities controlling the 
river Ouse Navigation. He would prefer to see one 
authority controlling the entire waterway. 

Mr. T. F. Clark, a coal merchant of York, stated that 
the coal trade on the river Ouse is seriously interfered 
with at times owing to the presence of shoals and “ warp.” 
-In 1905, up to July 12th, the service between Selby and 
York was stopped for twenty-one days. He was not 
satisfied with the existing governing body, and would 
prefer a conservancy board partly nominated by the York 
Council, and partly representative of traders and vessel 
owners. 

Mr. H. W. Simpson, also of York, gave evidence on 
behalf of the Chamber of Commerce of that city. He 
expressed dissatisfaction at the state of the river Ouse, 
and said the trustees had neglected to maintain the 
channel. The sharp bends in the river, the shoals and 
“warp,” all needed attention at the hands of the trustees. 
Mr. Vernon-Harcourt, Mr. Fowler, and Mr. Cree, the 
present city engineer, had all made reports to the trustees, 
recommending improvements practically similar in each 
case, but nothing had been done. The witnesses preferred 
a conservancy board, to the present method of govern- 
ment, but saw difficulties in the way of placing the entire 
river under one control. 

Mr. S. B. Wheway, chairman of the Walsall Chamber 
of Commerce, put his views as to State control of canals 
before the Commission in a few sentences, which are quite 
worth quoting. He said :—“ It would, to my mind, be a 
suicidal policy for this country to embark on a scheme 
which I see some witnesses have said would cost from 
£15,000,000 to £20,000,000, to put ourselves as State 
carriers in competition against the existing carriers, the 
railway companies ; because in America, where traffic 
was considerable on the rivers years ago, the railway 
companies, by rising to the occasion in making very large 
trucks,in running fewer trains, and in having extra engine- 
power, taking double and treble the weight they used to 
do, have been able practically to clear the rivers in 
America of the boats. My idea is this, that exactly the 
same thing would occur in England. The moment the 
railway people, who have very large interests at stake in 
this country, saw their trade going, they would naturally 
set to work to put their house in order, shall we say, to 
compete against the State, and the State would be owning, 
to my mind, a white elephant.” 

Mr. Lewis Llewelyn, manager of the Glamorganshire 
and Aberdare Canals, described the two navigations whieh 
are now the property of Lord Bute, the late Marquess 
having purchased them in 1885. The Glamorganshire 
Canal extends from Merthyr Tydfil to Cardiff, a distance 
of 25 miles, and has 51 locks. The locks can accommodate 
barges measuring 69ft. long, 8ft. Yin. beam, and 3ft. 
draught, carrying 20 tons. The trade is almost exclusively 
coal. The Aberdare Canal joins the Glamorgan at Aber- 
cynon, and is 63 miles long. The present management 
has spent £25,000 in improving the Glamorganshire Canal 
alone since 1885, but the traffic has steadily decreased. 
The greater part of thé Aberdare Canal was closed in 1900, 
mainly owing to subsidence causes by colliery workings. 
The canal was carried on ata loss since 1887, and now 
the Glamorganshire hardly pays its way, owing to the 
severe competition with the various railways running 

parallel at all points. 

The witness considered that it is useless to take any 
further steps for the improvement of the two canals he 
described, owing to railway competition and the need for 
rapid transit of coal. He thought there was no scope for 
canal enterprise in South Wales generally. 

Mr. E. R. Rawlence, a land agent, managing estates in 
various parts of England, gave evidence on behalf of the 
Bath and West of England Society. He referred to the 
Itchen; Southampton and Salisbury; Salisbury and 
Avon; Basingstoke, Aldershot, and Woking; Kennet and 
Avon; Somerset Coal; Wilts and Berks, and other canals. 
Several of these are derelict or nearly so, and are not 
worth improving. The Kennet and Avgn and Wilts 
and Berks Canal, the witness thought, should be resus- 
citated. He thought agriculturists should make much 
more use of canals than they do at present, but his 
evidence went to show that practically no advantage 
was taken of such facilities by farmers. 

Sir William Tomlinson, Bart., president of the Mansion 
Ifouse Association on Railway and Canal Trafic, and the 
secretary, Mr. E. Clement, put the views of their Asso- 
ciation before the Commission. They advocated (1) the 
independence of the canals owned or controlled by railway 
companies; (2) the amalgamation of the main routes, 
connecting the four great rivers of England, under one 
administration; (3) the enlargement of the smaller links 
in, and, if possible, the standardisation of, the canals on 
the main routes ; (4) the adaptation of the main routes for 
steam or other mechanical haulage ; (5) increase in speed 
of canal boats, 





THE RUSSIAN ARMOURED CRUISER RURIK. 


THE two-page Supplement given with this issue affords a 
good idea of the powerful cruiser which Messrs. Vickers, 
Sons and Maxim are now building at their works at Barrow- 
in-Furness, and which is to be launched and named to-morrow 
by Mrs. A. Trevor Dawson, wife of the ordnance director of 
Vickers, Sons ard Maxim, Limited. This cruiser has a 
length between perpendiculars of 490ft., a beam of 75ft., and 
at 26ft. draught displaces about 15,000 tons. 

As a cruiser, she is very powerfully armed, having two 
10in. guns mounted in a barbette on the forecastle, and aft 
there is a corresponding pair of guns, the former clearly 
shown and the latter just discernible in our illustration. At 
each of the four quarters there is a pair of 8in. guns, also in 
barbettes, four of which fire ahead and four astern. In addi- 
tion, there are twenty 12 cm. guns, and an important feature 
is that all of these have armoured protection. Eight are 
mounted on each broadside within armoured citadels. There 
are also twelve machine guns, and the ship is fitted with two 
under-water tubes for firing torpedoes. Thus the vessel may 
fire ahead two 10in., four 8in., and four 4°7in. guns, while 
astern she may also fire two 10in., four 8in., and four 4-7in. 
guns. The broadside fire is exceedingly powerful, including 
four 10in., four 8in., and ten 4°7in. guns. It will thus be 
seen that the armament of the ship is exceptionally strong, 
especially when it is remembered that the guns are all of 
greater length than those hitherto adopted in cruisers 
Moreover, the Vickers’ mountings are arranged to give not 
only wide range alike in elevation and training, but also a 
great rapidity of fire, so that, especially in view of the 
size of the guns, the rate of fire will be very great. 
The armour protection is also in advance of preceding ships 
of the class. There is a complete water-line belt 6in. thick 
amidships, and reduced to 4in. at the ends, and the upper 
works are from bow to stern protected by 4in. and 3in. 
armour, excepting along the forecastle head, while the bar- 
bettes are of 7fin. armour. The ship is particularly strong 
in the sub-divisions of the citadel by traverses, the system 
with which the Vickers Company have long been identified, 
and special arrangements have been made for protection of 
officers engaged in range-finding and other work essential 
to the fighting of the ship. There are, of course, heavy pro- 
tective decks. 

The propelling machinery consists of two sets of four- 
cylinder triple-expansion engines, designed to develop 19,700 
collective indicated horse-power, which, it is expected, will 
give the ship a continuous sea speed of 21 knots when at her 
loaded displacement. It is significant that the Russians 
have adopted in this ship Belleville boilers, fitted with 
economisers. The total coal carried is 1200 tons at normal 
draught, and 2000 in fighting condition, exclusive of a large 
supply of oil fuel, and this will enable the ship to steam for 
9000 nautical miles at a speed of 12 knots. The Rurik, 
which will be completed within a year, will thus form a 
a very important addition to the Russian navy, because 
there are included in her design very important departures 
from ordinary practice, as a consequence of the experience 
gained during the war. 











OBITUARY. 


HUGH WILLIAM WADDLE. 

We regret to have to record the death of Mr. Hugh 
William Waddle, of Llanelly, proprietor of the Waddle 
Patent Fan Company, who died at Torquay on the 5th inst. 
He had been in failing health for some time, and some three 
or four years ago placed the control of the business in the 
hands of the works manager, Mr. Arthur Burn, who has 
been with him for several years, and who will continue to 
conduct the business. Mr. Waddle was the eldest surviving 
son of the late John Roberts Waddle, the original inventor of 
the mine ventilating fan which bears his name. Mr. Hugh 
Waddle has also been well known by his development of the 
modern ventilating fan. He was born in 1845, and succeeded 
to the business some twenty years ago. It now descends to 
his daughter, Miss M. Waddle, so that the works have been 
in the family in an unbroken line for four generations and 
about a hundred years. Mr. Waddle was a member of the 
Institute of Mining Engineers, the Institution of Mechanical 
Engineers, and the Iron and Steel Institute. 





EDWARD PURSER. 

Ir is with regret that we have to announce the death of 
Mr. Edward Purser, M. Inst. C.E., at his house in 
Smyrna on the 26th ult. Mr. Purser was born in Dublin in 
1821, and was employed on the construction of the South- 
Eastern and Great Northern Railways. In 1851 he went 
out to India in the service of the East Indian Railway Com- 
pany. Leaving India in 1859, he went to Smyrna, where he 
took charge as chief engineer of the construction of the Otto- 
man Railway from Smyrna to Aidin. With this enterprise 
he was connected as engineer, and subsequently as general 
manager for a period of forty-two years, and was instru- 
mental in promoting and carrying out the various extensions 
and branches which have resulted in quadrupling the original 
mileage of the system. Mr. Purser resigned his post in 1902. 





JOHN BURLINSON. 


Tue death is reported at the age of seventy-six years of 
Mr. John Burlinson, of Sunderland, who, in conjunction with 
his father some fifty years ago, invented the counterbalance 
coal drop, thus winning the 600 Guinea prize offered for the 
best means of shipping coal. These drops are still in general 
use all over the world. 








Ir has been calculated that there are 60,000 million of 
atcms in one cubic inch of copper. 


CoprER may be distilled at atmospheric pressure by 
heating small pieces of the metal in a crucible in an electric 
furnace, the roof of which is perforated by a hole. covered with 
a thin ylass bell jar, while a copper pipe, through which flows cold 
water, traverses the furnace a short distance above the crucible 
and are. According to the Jron Age, it has been found that the 
metal condenses on the tube to a depth of 0-03in. in the form of 
copper threads, resembling filamentous silver, the colour varying 
from red to yellow. It contains upwards of 99-7 per cent. of 
copper, with traces of chalk and graphite, and after removal of 
the chalk by treatment with acetic acid, has a density of 8-16, 
which is lower than that of fused copper, and points to the possible 
occlusion of a small quantity of gas, 





KHEDIVE’S TURBINE YACHT MAHROUSSA. 





THE Khedive’s yacht Mahroussa, now a three-screw turbine 
vessel of impressive design and elegant accommodation, 
has had rather an interesting career. Originally she was 
a paddle boat of the type made familiar in British waters 
by our own Royal yachts, and her builders were Samuda 
Brothers. She was launched in 1865, and striking proof of 
the quality of the Thames shipbuilding of that day is to be 
found in the fact that forty years later not a single plate nor 
a solitary rivet stood in need of renewal. She had oscillating 
paddle engines and jet condenser— Messrs. Penn, of Green- 
wich, were the makers—and steam was generated in seven 
rectangular boilers. Each of the two cylinders of the engines 
was 100in. in diameter, and had a stroke of 96in. The 
paddle-wheels were 33ft. in diameter, and the floats were 
12ft. 6in. by 5ft. 6in. The working pressure of the boilers 
was 15 lb. These served for a decade, and in 1873 she 
returned to the Thames for alteration. A matter of 40ft. 
was added to her length, and surface condensers were fitted. 
In 1892 her old boilers were taken out, and five of rectangular 
type, with a total heating surface of 12,000 square feet, were 
installed in their places. Steam steering gear was provided 
for the first time, and a steam windlass as well. 

One who was familiar with the working of the engines at 
this time says :—‘‘ The reversing was done by hand. Each 
cylinder had to be worked as a separate engine for two or 
three revolutions, twenty men being engaged in working the 
four large reversing wheels. Although the engines were 
awkward to handle, they worked very smoothly when they 
were started, and gave very little trouble. No satisfactory 
record exists of the vessel’s original speed, but latterly the 
maximum was 11 knots, with a coal consumption of 98 tons. 
Her voyage to the Clyde last year to be reconstructed by 
Messrs. A and J. Inglis, Pointhouse, lasted 137 days, and on 
it she burned 1570 tons of coal and used three-quarters of a 
ton of cylinder oil. In addition, a ton and a-quarter of oil 
and three-quarters of a ton of tallow were used in the 
engines.’’ 

The Khedive, in 1893, commissioned Messrs. Inglis to build 
for him a screw steam yacht of 700 tons—named at the 
launching the Safa-el-Bahr, or ‘‘ Joy of the Sea.’’ This vessel 
gave his Highness complete satisfaction in every respect save 
one; she was found rather small for the accommodation of 
the number of his suite desiring to accompany him on his 
cruises, and a few years later was sold through her builders 
toan American yachtsman. Negotiations for the building 
of a larger vessel were entered on, but finally his Highness 
desired Messrs. Inglis to submit plans and estimates for the 
conversion of the state yacht Mahroussa to a screw steamer 
with reciprocating engines. The matter was then taken up 
by Sir Vincent Corbett, K.C.V.O., financial adviser to the 
Khedive, with Professor J. H. Biles as expert, whose partner, 
Mr. William Gray, surveyed the vessel in Alexandria, and 
confirmed the favourable report previously made on the 
condition of the iron hull. In view of the success of the 
turbine it was decided to adopt this form of motor in place of 
the reciprocating engine, and the Mahroussa’s turbines were 
accordingly constructed by Messrs. Inglis under licence from 
the Hon. C. A. Parsons. It is not too much to say that no 
more successful examples of the marine turbine have yet 
been produced by any maker. 

The woodwork of the vessel was practically cleared out, the 
large openings over the old machinery spaces, and the gap 
in the hull where the paddle-boxes had been, closed up ; steel 
decks fitted, sheathed on the upper tier of beams with teak ; 
a spacious promenade deck added over a long range of deck- 
houses ; and the after part of the hull transformed for the 
adoption of the triple screws. New boilers by Messrs. Inglis 
were also installed. Now the Mahroussa is one of the most 
notable vessels of her type in the world ; speedy and graceful 
on the water, luxuriously furnished internally, and decorated 
artistically in a Western style, through which the Oriental 
just suggests itself. The engravings on page 498 are from photo- 
graphs of the vessel as she was and as she now appears afloat. 

The moulded dimensions of the reconstructed vessel are :-— 
Length, 400ft.; breadth, 42ft.; depth, 29ft. There are three 
complete decks-—upper, main, and lower—and a bridge or 
promenade deck extends over about two-thirds of the vessel’s 
length. There are five single-ended Scotch boilers worked 
under forced draught on the closed ashpit system. The 
centre turbine gets steam direct from the boilers, and exhausts 
into the low-pressure turbines on each wing. There are 
reversing turbines in the after parts of the low-pressure tur- 
bine casings. These are larger than has been usual hitberto in 
turbine practice, experience having suggested that the lack of 
manceuvring power said to exist in turbine steamers generally 
may be due, in some degree, to the reversing turbines being too 
small. We have said that the hull had to be altered aft to 
carry the three propeller shafts. Actually, the rudder, the 
stern post and the floors at the heel of the vessel were 
removed, and bosses were fitted, the ends of which terminate 
in a steel casing. On the stern post are A brackets to support 
the outer ends of the shafts. Thecentre shaft comes through 
an aperture in the stern post in the usual way, and the new 
rudder is of the balanced type. The diagrams on page 498 
afford some idea cf the space taken up by the turbine ma- 
chinery— the upper view—as compared with what was requi- 
site formerly with the reciprocating machinery—the lower view. 

The contract stipulated for a speed of 16 knots with four- 
fifths of the boiler power. On September 12th the vessel left 
Pointhouse and steamed down the Clyde into the firth. In 
the fresh water of the river her draught was L7ft. 4in. forward 
and 17ft. 5in. aft; in the salt water it was 17ft. forward and 
17ft. lin. aft. She proceeded straight to the Mile at Skel- 
morlie, and steamed over the measured distance several times. 
One double run was at the rate of 16-2 knots, the centre screw 
doing 400 revolutions and the wing screws 407 ; another was 
at 17-2 knots, with the revolutions 429 and 441 respectively ; 
and a third was at 17-65 knots, with the revolutions 434 and 
461 respectively. The official trial took place on the follow- 
ing day. Ona six hours’ run, with steam from four of the 
five boilers on the yacht, the revolutions were 399 to 390 for 
the centre screw, and 417 to 402 for the wing screws. © The 
mean revolutions for the six hours were 393-5 for the centre 
screws, 410} for the wing screws, and 4043 for al! the 
screws, and for six hours the mean speed was 16-2 knots. 
During a part of this trial the coal consumption was measured 
and found to be at the rate of three tons per hour. 

With Professor Biles on board further to observe her 
steaming, the yacht left Greencck on September 15th for 
Constantinople, where it was expected the Khedive would join 
her. The water was smooth all the way down Channel, but 
from the south end of Ireland to Cape Finisterre there was 
a heavy beam sea which gradually increased, and which caused 
considerable rolling. The Turkish firemen had only joined 
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the yacht the day before she sailed, and were inexperienced, 
besides being new to the vessel. The steaming was conse- 
quently rather irregular so long as there was much rolling 
motion. In the smooth water the speed of the turbines 
was well maintained, but during the rolling the firemen 
failed to keep up a full pressure of steam. The mean 
revolutions, therefore, for the twenty-four hours before Cape 
Finisterre was reached were about 370. As the weather 
improved, however, the firing improved, and except on one 
watch, the revolutions averaged 3844. The mean steam 


THE YACHT AFTER CONVERSION 


port low-pressure receiver, 11:6 1b.; starboard low-pressure 
receiver, 11°51b. The vacuum was 27‘lin. The average 
speed was 14-3 knots. The coal was carefully measured 
during four hours of this run, and it was found that the con- 
sumption was about threetons perhour. From this and other 
data the consumption per day works out at about 80 tons. 
The coal with which the bunkers were replenished at Malta 
was small and difficult to burn, and the sea water tempera- 
ture—76 deg.—kept the vacuum low. Through these causes 
the revolutions fell as low as 345 in some watches. Not 














Note. 











Where there is dark Shading the space occupied is all the way across the ship. 


Where the Shading is lighter the space is for the breadth of the casings only. 
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MACHINERY SPACE IN THE CONVERTED AND THE OLD MAHROUSSA 


pressure from Greenock to Gibraltar was:—Boiler, 1401b.; 
high-pressure receiver, 1081b.; port low-pressure receiver, 
124 1b.; starboard low-pressure receiver, 123 1b. The vacuum 
was 27°4in. The average speed was 15 knots. 

Between Gibraltar and Malta the sea was moderate, but 
there were strong head winds most of the way. The mean 
revolutions were 3777. The sea water temperature was from 
14 deg. to 16 deg. higher than it had been in the Atlantic, and 
the effect was to lower the vacuum, and consequently to 
impair the efficiency. The mean steam pressures on this 
stretch were :—Boiler, 144 1b.; high-pressure receiver, 109 Ib.; 





until the vessel was in the Grecian Archipelago was a satis- 
factory method of using the coal found, but from this point 
on to Tenedos, at the entrance to the Dardanelles, very 
nearly the normal speed was maintained. The average speed 
was 14°45 knots, which also worked out as the average speed 
between Greenock and Tenedos—a distance of 3034 nautical 
miles. When the yacht made the sea trip after being 
lengthened in 1873 her average speed was 13°1 knots, with 
eighteen revolutions, and a coal consumption of 1361 tons. 
On this occasion it was 14:7 knots, with 380 revolutions, and 
a coal consumption of 800 tons. 





tnral implements, 
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With his Highness the Khedive on board, the vessel pro- 
ceeded to Alexandria in fine weather and a smooth sea. On 
the first 53 miles her speed was 15:9 knots; on the next 101 
miles, 16 knots; on the next 39 miles, 15-9 knots; on the 
next 57 miles, 15°5 knots; on the next 116 miles, 15°68 
knots; on the next 40 miles, 15°62 knots; and on the last 
304 miles to Alexandria, to stand by, 15°78 knots. The 
mean revolutions of the turbines over the whole distance 
were 394°1, and the average steam pressure was :—Boiler, 
146 lb.; high-pressure receiver, 117°6 lb.; low-pressure 
receiver—mean of port and starboard—14:51b. The yacht, 
it may be added, completed the run of 4000 nautical miles 
without an involuntary stoppage. The turbines, in fact, 
worked without a hitch of any kind throughout the whole 


| run. 








Roya InstituT1ION.—A Christmas course of lectures, adapted 
to a juvenile auditory, will be delivered at the Royal Institution 
by Mr. W. Duddell, on ‘Signalling to a Distance ; from Primitive 
Man to Radiotelegraphy.” Experimentally illustrated. The 
dates of the lectures are December 27th, 29th, 1906 ; January Ist, 
3rd, 5th, and 8th. 1907, at three o c.ock, 


AGRICULTURAL IMPLEMENTS FOR RussiaA.— As the Russian 
¢nakers of agricultural implements are unable to supply their pro- 
ducts within the necessary time, the Russian Ministry of Commerce 
has decided to order from abroad a large quantity of agricultural 
implements, which are to be distributed, either gratuitously or on 
easy terms of repayment, among those moujiks who will consent 
either to emigrate to Siberia or to migrate from congested districts 
in European Russia to other districts which are in need of tillers of 
the soil. The Ministry referred to announces its intention of 
buying Russian-made agricultural implements next year in the 
interests of the home makers, but it is very doubtful whether even 
next year the Russian makers will be able to meet the growing 
demand for ploughs and the like. At present the German makers 
are doing a very good trade with Russian farmers. The English- 
made ploughs are preferred on account of their durability and 
strength, but English makers seem to be very backward in sending 
out travellers who speak Russian. In this respect the Germans 
would appear to be far ahead of English firms, At any rate, there 
is a splendid field for enterprise in supplying Russia with agricul- 
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JOHN DEVONSHIRE ELLIS. 





ut long roll of honour, the captains of British 
it would be hard to find one who has crowded 
k into the years given to him than Mr. John 
-e Ellis, chairman of John Brown and Co., 
Sheffield and Glasgow. Mr. Ellis, who would 
ighty-three had he lived until the 20th day of 
April next, has rarely alternated work with holiday, and 

4 nly for a few days. On attaining his eightieth 
soon pa 1904, he, at the subsequent annual meeting 
the shareholders, stated that it had been his custom to 
vat at the Atlas Works every morning at nine o’clock for 
, great many years, and that he had not been in the habit 
of taking above one or two days’ holiday in the twelve- 
months. He added that he might in the future be a little 
later than nine, and probably increase his holiday time. 
His son, Mr. C. E. Ellis, was elected managing director in 
wee, but Mr. Ellis retained the chairmanship of the 
company, continuing to give close attention to its affairs 
up to the beginning of last February, when he found 
himself unable to continue his duties. Since then he 
confined to his house at Worksop, till he 


In the 
industry; 
more wor 
Devonshir 
Limited, 
have been e 


his pl: 


was . a - e 
passed peacefully away early on Sunday morning. 


Mr. Ellis was a native of Birmingham, where he 
received his education at King Edward VII.’s School, 
which had then for its headmaster Dr. Jeune, afterwards 
Bishop of Peterborough. His father, Mr. Charles Ellis, 
was engaged in the manufacture 
of brass and other metals in that 
city. On leaving school he en- 
tered his father’s works, and at the 
age of twenty-four was admitted 
to partnership, the style of the 
firm being Charles Ellis and Sons. 


closely and successfully associated. Two features in| was an immense advance on the other, and withstood 
that record have first claim to attention—the discovery and | triumphantly the most severe tests to which it was 
practical application of the Bessemer steel process, and | subjected in this country and on the Continent. The 
the manufacture of armour plates. The iron rails then | compound armour held its own for years, but the gun 
in use left a good deal to be desired. Owing to its cost, | again forged to the front, and compelled further improve- 

however, steel was out of the question until Sir Henry | mentsin armour. This came in the application of the 

Bessemer brought about his epoch-making invention. | principle of cementation. Mr. Ellis had been experi- 

There is no question as to the attitude Mr. Ejlis assumed | menting in this direction for several years before he 

towards that discovery. In 1889 the Bessemer Gold | introduced compound armour. But it was not until a 

Medal of the Iron and Steel Institute was presented to | later period that the combination of the cementation and 

Mr. Ellis. Sir Henry Bessemer, in his speech at the | chilling processes—with which the name of Harvey is so 
presentation, stated that “ Mr. John Ellis was actually | prominently associated—brought an immense addition 
the first man in Sheffield to come to the conclusion that | to the resisting power of the plate. Mr. Ellis, in con- 

the new process was worth looking at.’ The Bessemer | junction with a colleague on the directorate of John 

works were quite close to the Atlas works. Mr. | Brown and Co.—Captain Tresidder—produced the Ellis- 

Ellis went across and saw the process for himself. He | Tresidder chilled compound plates, the first of which was 

promptly arranged for a licence, and his firm were the | successfully tested at Shoeburyness in 1891. The evolu- 

first in this country, outside Sir Henry Bessemer’s works, | tion of armour did not stop there, and to-day the Krupp 

to put up a working apparatus. The decision soon | plate is the latest stage in the development of this 

justified itself in its results, although, as Mr. Ellis sub- | important manufacture. 

sequently declared, the manufacture of Bessemer steel In many other respects Mr. Ellis has done work of ° 
rails was not the end of the difficulty. There was extreme | great importance. Sir Henry Bessemer, in the speech 

reluctance to adopt them shown by railway engineers and | already referred to on the presentation of the Bessemer 
others. If memory serves us aright, Mr. Ellis gave the | Medal, spoke of him at John Brown and Co.’s works as 

Taff Valley Railway Company the credit of showing the | “their practical man.” That description is very apt. 

way inthismatter. On that line the value of the Bessemer | He introduced many improvements in workshop plant. 

rails was successfully demonstrated, and after that John | Amongst these was the mill for rolling the ribbed boiler 
3rown and Co. were full of work for rails for foreign as | flues of the Purves and other types. The Ellis-Eaves 

well as home railways. Conditions have greatly changed system of induced draught, which was the outcome of 

experiments with the Atlas Works 

boilers to improve combustion, 

has proved effective in mitigating 

the smoke nuisance. It was Mr. 

Ellis’s special business to take prac- 

tical management of the engi- 

neering and manufacturing depart- 





Here he continued for several 
years, taking supervision of the 
engineering and manufacturing de- 
partments of the business. His 
association with the Birmingham 
works came to an end in 1854, when 
he removed to Sheffield, and began 
that strenuous career which has 
made his name so prominent in 
the iron and steel world. 

At that time the great working 
region of Brightside, where, and 
in the immediate neighbourhood, 
the heavy trades of Sheffield are 
mainly concentrated, was in a 
condition which justified its name. 
Mr.—afterwards Sir John—Brown, 
was then at the beginning of his 
remarkable industrial life, and he 
had looked Brightside way for the 
manufacturing developments he 
had in contemplation. Already 
engaged in the production of rail- 
way material, in what is now a 
densely populated part of Sheffield, 
he removed the works from there 
to Savile-street, where a property, 
formerly known as the Queen’s 
Works, were acquired. In that 
enterprise he was joined by Mr. 
Ellis, and soon after by the late 
Mr. William Bragge. The name 
of the property was changed to 
the Atlas Works. In his later 
years Sir John Brown was fond 
of recalling the days when, through 
the windows of the old office, he 
could look out upon the bluebells 
brightening the wooded slopes, now 
filled with buildings, dominated by 
All Saints’ Church, which he sub- 
sequently built for his workpeople, 
and to this day popularly known as 
“Sir John Brown’s Church.” To- 
day all the blue that is usually 
visible from the Atlas Steel and 
Ironworks, or any other of the 
adjoining establishments, is the 
blue flame which occasionally 
alternates with the red, the whole 
region being given over to the fire 
and steam and smoke inseparable from a vast industrial 
quarter devoted to military, marine, railway, and other 
manufactures. 

The Atlas Works were then of very modest dimensions, 
covering not more than three acres, and, as Mr. Ellis has 
been heard to say. one acre of the three then sufficed for 
the buildings in which the business was carried on. The 
men employed numbered under 250, and the premises 
were valued at about £15,000. To-day the Atlas Works 
alone extend to 36 acres, and the workmen exceed 2600. 
Then there are the collieries, amongst the most important 
in South Yorkshire, employing 5400 men. The latest and 
greatest development—the Clydebank Shipbuilding and 


Engineering Works, acquired in 1899—find work for 8000 | 


more. The industrial army of John Brown and Co. now 
exceeds 16,000. The wages paid at the Atlas Works 
amount to £3000 a week, the collieries account for £7000, 
and Clydebank £10,000, making a total wages bill of 
£20,000 a week. These were the figures in 1904, and 
they are pretty certain to be greater now. The paid-up 
capital of the company is £2,200,000, and in the year of 
Mr. Ellis’s business jubilee—1904—that amount, with the 
debentures, 


£15,000 of 1854. In 1902 arrangements were come to 
between John Brown and Co. and Thomas Firth and 
Sons, Norfolk Works, resulting in a considerable exchange 


of shares, and ‘this, of course, gives the first-named com- | 
| being welded together under a process specially de- 


panv a considerable interest in the other. 
With all this wonderful progress Mr. Ellis has been 





made a total of £2,621,753 —to-day it | 


approaches nearly three millions—as compared with the | mately, however, the projectile beat the plate, and Mr. | tion to the workers, thus increasing the excellent under- 
y Pp g 


ments. New machinery and ex- 
tensions of all kinds were erected 
under his supervision. In the 
early hours of the day he was 
usually in the works, remaining 
there until one o’clock. His was 
a familiar figure with all the staff 
and workmen, who were proud of 
their leader, and regarded him 
with respect and affection, as with 
alert and firm step he moved 
freely throughout the vast organi- 
sation to which he was devoted. 
The relations between employers 
and employed at the Atlas Works, 
have been remarkably free from 
disagreement, for the men knew 
they had in Mr. Ellis one who 
could be relied upon for patient 
and sympathetic consideration. 
On the fiftieth anniversary of his 
association with the works—he was 
eighty years of age then—Mr. 
Ellis stated, with pardonable pride 
and emotion, that during the whole 
half-century of his management 
he had never had a single insult- 
ing word addressed to him by any 
workman. In the city of Sheffield, 
and in the wide district of which it 
is the centre, no gentleman was 
more respected for his high charac- 
ter and his great abilities. He took 
no part in the affairs of City Coun- 
cil or other public bodies, though 
he would have been warmly wel- 
comed, as he certainly would have 
been of signal service to the com- 
munity in any civic or other work 
to which he set his talents and 
his energies. One movement out- 
side “the daily round ” did attract 
him —the Volunteer movement. 
In the wave of patriotic feeling 
which swept over the country some 
forty-seven years ago Sheffield 
largely shared. The head of the Atlas 
Works—then Mr. John Brown— 
formedacompany among the clerks 
and foremen, and became captain, 
: ; with Mr. J. D. Ellis as ensign. 
since then. The export trade in stecl rails has mainly; The firm of John Brown and Co. was converted into a 
been transferred to places nearer the coast, but, as Mr | limited company in 1864, with the founder, the late Sir 
Ellis once put it, “ though they ultimately ceased to make | John Brown, as chairman. Sir John retired in 1870, and 
them, they continued to make tires, axles, and plates from | Mr. Ellis was elected in his place, retaining the position 
Bessemer steel.” until his death. In 1904 he retired from the office of 
The Bessemer Medal, it should be mentioned, was | managing director, to which, as already stated, his eldest 
awarded not so much in recognition of Mr. Ellis’s sagacity | son, Mr. C. E. Ellis, who had been for some years a 
in prompt appreciation of the value of the Bessemer process, | member of the Board, wa3 elected. The arrangement 
as on account of his services and inventions in the pro- | was made with the view of giving Mr. Ellis the relief 
duction of armour plates. A few years after the Atlas | which diminished responsibility assured, and it was 
Works were established, there began what proved acom- | regarded as an admirable one. With the large interests 
plete revolution in the construction of the world’s | of the company in colliery undertakings, Mr. Ellis had 
navies. The French were the first to have an “ironclad” | to give much attention in that direction, and he occupied 
afloat. A _timber-built 90-gun three-decker, La Gloire, | forten very exacting years the onerous position of chairman 
was cut down into what the late Sir John Brown | of the South Yorkshire Coalowners’ Association. The 
described as “an exaggerated corvette,” with forty big | company’s pits, of course, were not entirely exempt from 
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| guns, and clothed with hammered plate armour 4}in. | the troubles which accompany that important industry 


thick, 5ft. long, and 2ft. wide. Messrs. John Brown and | from time to time, and these affected John Brown and 
Co. looked upon the hammering process as too costly and | Co. with exceptional keenness, for the works in Savile- 


| too slow. A mill was put down at the Atlas Works for | street were largely dependent upon the collieries being 


rolling the plates—plate being welded to plate until the | kept going. Mr. Ellis, over a score of years ago, dealt 
required thickness was reached. The method proved | very successfully with an incident of this kind in his 
entirely successful, and endured for many years. Ulti- | recognised way of frankly and fully explaining the situa- 


Ellis set himself to devise something to meet the 


: standing which has been so pleasant a characteristic of 
emergency. The outcome was the “Ellis” compound 


the relations between employer and employed at the 




































































































armour—that is, a. plate with a hard steel face, 
and having a wrought iron back, the separate plates 
steel-faced armour 


signed by Mr. Ellis. The new 


Atlas Works. 
Mr. Ellis, though he did not take that personally pro- 
minent part which he might have done in the affairs of 


ithe great engineering bodies of the ccuntiy, effccted 
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! 
much, as we have already indicated, for the progress of | turns out to be ineffect. The world has been taught, and 


the metallurgical industry, and that apart from the 
special directions with which his name is most closely 
associated. He-undoubtedly made it his aim chiefly to 
concentrate his talents and his time on a single object— 


the advancement and ever-increasing prosperity of the | pr 
more and more nearly to the best types of British loco- 


Atlas Works. At the same time he has taken no little 
interest in the gatherings of recognised associations, and 
in their meetings in this country and outside it. He was 
a member of the Council of the Iron and Steel Institute, 
and on the occasion of the visit of that body to Sheffield 
in September, 1905, did his part as one of the foremost 
representatives of Sheffield manufacturing industry. The 
Atlas Works and the Norfolk Works were amongst the 
leading works opened to the Institute, and Mr. Ellis 
attended and spoke at the luncheon given at the Nor- 
folk Works to the visitors. 

In 1867 the King of Sweden conferred upon Mr. Ellis 
the Order of Knight of Wasa, this distinction being in 
recognition of the satisfactory completion of certain 
Swedish fortification works in which armour-plates were 
a prominent feature. Mr. Ellis was a member of the 
Institution of Civil Engineers, was on the Commission of 
the Peace for the West Riding of Yorkshire, and from 
1889 to 1898 a member of the Cutlers’ Company. For 
some years he lived at Sparken, Worksop—* the 
gate of the Dukery ’—where his favourite recreation 
was the cultivation of flowers. He took a generous 
interest in the affairs of the delightful little Notts town, 
only some fifteen miles by rail from the busy city in 
whose deserving objects he took keen interest. 








LOCOMOTIVE DEVELOPMENT ON BRITISH 
RAILWAYS. 
No. I, 


Tae article on this subject in THe ENGINEER of 
August 24th, and the comparative illustrations and 
statistics of the three selected types of Great Northern 
Railway locomotives, are interesting in themselves, and 
as raising the question of the economical development of 
3citish locomotives at the present day. 

Analysis of the several figures given in the table, and 
further investigations based on these, reveal an instruc- 
tive but unsatisfactory feature common to, and, indeed, 
characteristic of, what I consider the excessive develop- 
ment of British locomotives which has been witnessed 
during the past ten years or less particularly, and of which 
some new and ever-progressive instance is constantly 
coming forward, frequently not as a new type, but as a 
development of a preceding development—an attempted 
improvement of an ostensible improvement immediately 
prior to it—viz., the utter disproportion between the 
increase of weight and complexity involved in the design 
—with their attendant increases of internal resistance, 
and of fuel, water, oil, &c., consumptions, and general 
repair and maintenance charges directly due thereto— 
and the increase of estimated gross and net mechanical 
efficiencies, and still more of those actually realised in 
practical working. Accepting the figures given in the 
table, I have calculated out the relative percentage 
increases or decreases of the three types of locomotives 
illustrated, as below, and have further calculated out 
other values for these engines, equally illustrative and 
significant; and from all these may be seen at a glance 
conclusive proofs of the discrepancy referred to. 

Where, in these days, progress so-called, largely 
written and loudly advertised, is “the proper thing ”— 
and not much else—and “ unprogressiveness ” a heresy, 
I hasten to remark that where the development of loco- 
motive power is really necessary I have nothing to say 
against it, nor do I dispute the almost inevitable corollary 
of increased size and weight. But I do dispute the 
necessity for anything like proportionate increase of these 
last two necessary evils, and maintain that the respective 
increases of power and efficiency should be much more 
proportionate to the increases of size, complexity, and 
dead weight than they are actually found to be in prac- 
tice, except in some few types of compound locomotives, 
such as some of the Webb three-cylinder system; and 
that recent designs of British locomotives, however skilful 
and ingenious in design and admirable as machines, as 
all must allow them to be, fail conspicuously in this most 
desirable qualification and in respect of the all-important 
considerations of general economy and geueral efficiency. 

Little need be said here of the unfortunate decadence of 
the merely xsthetic qualities of most of these latter-day 
engines, due entirely to utilitarian considerations, and 
to the feeble imitation of American locomotive types 
through the mistaken pursuit of American ideals, resulting 
in a kind of bastard, un-English design, having all the 
mechanical and esthetic defects which characterise 
American locomotives, combined with the highest 
standard of their general inefficiency. This is not the 
least regrettable accompaniment of the all-pervading 
influence of foreign, and especially American, ideas, which 
besets the general life of this country to-day, and is so 
apparent in the engineering profession. 

It seems to me that in locomotive practice, unless one 
hastens slowly as regards development, one finds the 
complete and literal fulfilment of the proverbial diminu- 
tion of speed which accompanies mere haste; and the 
falling off in the actual and average speeds of trains on 
British railways, which has been often pointed out is 
sufficient proof that British locomotive development has 
not been altogether progressive. 

The explanation of this seems fairly obvious. The 
particular characteristics and requirements of British 
railways and the conditions of their general traffic can 
only be efficiently provided for by the application of those 
indigenous principles, methods, and appliances which are 
both ‘the outcome and the origin of native practice, 
entirely independent of and uninfluenced by exterior and 
foreign circumstances ; and the mere adoption in part or 
wholesale of Yankee ideas in British railway or locomo- 
tive practice is as unsound in principle as it invariably 


| 











has never ceased to learn, engineering from Great Britain ; 
and it is sufficiently significant testimony to the sound- 
ness of our methods in locomotive practice that in almost 
every quarter abroad we now witness a distinct and 
growing tendency for foreign locomotives to approximate 


motives—that is, the older and simpler ones. The last 
thing to be desired is for our own railway and locomotive 
practice to copy those of foreign, and above all American, 
origin. But apart from any deleterious foreign influence, 
there is one especially unsatisfactory feature attending 
the development of British locomotives now-a-days which 
is worth bearing in mind, because it is one of the chief 
causes of failure, though it is not, it may be admitted, of 
universal occurrence. This is, the inter-departmental 
subordination of the locomotive superintendent and his 
department. Whenever the traffic department, which 
constitutes itself the governing body on every British 
railway, failing a strong head of the locomotive depart- 
ment, of the Webb type, represents to the latter the 
existing or anticipated increase of weight and speed in 
the trains, and the locomotive superintendent designs and 
sets to work engines of greatly increased size and weight— 
which appeal powerfully to the unprofessional sensibilities 
of the traffic authorities and the public, and only cause 
misgivings to the permanent way authorities, who also 
are reckoned as of minor consideration—and of, at least 
theoretically, increased and adequate power, the 
irresponsible traffic department, which merely pulls the 
strings and designs the time-tables, promptly hitches on 
to these new engines trains of far greater weight and far 
more heavily run than they were designed and originally 
required to deal with. This is called “ meeting the 
demands of the travelling public,” and is excused, if at 
all, on the plea of ‘‘ meeting competition.” 

Thus every new type of engine is in a way obsolete 
before it has begun to handle the work which it almost 
invariably fails properly to cope with; and thence arises 
extensive “ piloting,” while the locomotive superintendent 
and his department get a bad name, and are subject both 
to the gibes and reproaches of the omnipotent traffic 
department and the unknowing contempt of the public. 

This sort of thing is absurdly and obviously unfair, and 
produces inter-departmental friction and bad blood; 
but so long as unprofessional authorities and irrespon- 
sible traffic departments are permitted to override the 
better judgment of, and dictate to, locomotive superin- 
tendents and their departments, so long will this waste- 
ful, inefficient, and entirely futile ultra-development of 
British locomotives unhappily continue. The evil is 
visible on all sides, for whereas up to, say, ten 
years ago the standard express passenger or heevy 
and fast goods locomotive on each British railway was a 
fixed type—which is .still in existence, still doing the 
best work, and still the most efficient that we have, 
except where needlessly and heedlessly scrapped through 
change of responsible authority, or by command from 
headquarters—-there is now a constant development, in 
continuous succession, of the later types, of which so 
many conspicuous examples will occur to readers of THE 
ENGINEER. Yet all of these are of elementary sim- 
plicity, as compared, for instance, with the latest Great 
Western four-cylinder simple American engine; and the 
question forces itself upon wondering professional out- 
siders, and possibly the general public also, ‘“‘ What is to 
be the ending of it ?” 

Only the unhappy restrictions, or possibly fortunate in 
this consideration, of the illogical British rail and loading- 
gauges can place any limit upon this unsatisfactory feature 
of present-day British locomotive practice ; and we can, at 
any rate, spend limitless amounts in rebuilding bridges and 
in strengthening the permanent way, designed to carry 
heavy enough rolling loads, and that with an amply 
generous margin for any reasonable future development 
of traffic then anticipated. 

It is significant that, while many of the British rail- 
ways have had the caution and good sense to restrict 
themselves to fixed locomotive types of simple construc- 
tion on old-fashioned lines and proved trustworthiness, 
letting others waste money in experimental development 
of doubtful utility and costly megalomania—an imported 
American disease—one railway at least is about to build 
a number of engines of a simple type designed some 
years ago and found satisfactory, while another has 
created a reasonably developed engine of one of the 
simplest, most efficient, and most completely successful 
types ever designed and brought to perfection by two 
master minds; and these are the first of what is likely 
to be a general return to earlier and wiser practice on the 
part of every other railway that has wandered or been led 
astray from it. 

There are two cardinal points involved in the construc- 
tion and use of the huge and complicated locomotives of 
recent times. First, they constitute, in themselves and 
in their ever-varying developments, a multiplication of 
types which is both logically undesirable and excessively 
costly in every aspect of its practical execution in the 
railway or contract shops, both in the first instance and 
ad infinitum during their existence. Secondly, as these 
and the excessively heavy trains behind them are 
extremely difficult to get and to keep going, so they are 
practically impossible to stop, under emergency, in such 
brief periods of time and distance as are available and 
as are amply sufficient for the smaller locomotives and 
lighter trains which come easily to hand and give the 
confident sense to those running them of being well 
under control. This failing, by the way, is especially 
characteristic of engines and trains whose brake vacuum 
is contro!led by the pump worked from the locomotive 
crosshead, because the powerful action of this contrivance, 
though constituting through its own resistance both an 
appreciable retardation and loss of power in the engine 
when running under steam and a powerful dashpot brake 
when the vacuum is being destroyed by the driver’s valve, 
thwarts to a very considerable extent the required admis- 
sion of air into the train pipe and brake cylinders. 








———— 

I speak from considerable experience offast running 

: ; 2 g of 
heavy trains down steep hills, and the resistance which 
these vacuum pumps exert has been proved, in my ow 
knowledge, by the cracking of any number of frame plat : 
at the point of attachment of the pumps. This, howeeat 
is a digression from the main subject. ‘ 

The following analysis of the Great Northern engines 
brought forward in THE ENGINEER recently, js merely 
meant to show that the recent development of British, 
locomotives, of which this is only a type, is an inefficient 
and expensive one from nearly every point of view and 
can be equally applied to parallel cases of the locomotives 
of many other British railways. It is possible to criticise 
while preserving our admiration of the great skill and jn. 
genuity which characterise every part of these splendig 
machines, while preserving in most of them, it may be 
conceded, the greatest possible proportion of those tradi. 
tional good looks and reserved lines which have eyer 
made the British locomotive a really beautiful and life. 
like machine, and an esthetic and mechanical object. 
lesson to the locomotive engineers of every other country, 
British engineers alone have been able to prove through. 
out the history of the locomotive that wsthetice excellence 
of design can be combined with a maximum of mechanical 
economy and efficiency, and that these qualities are, to a 
great extent, inter-dependent, and that the deliberate 
ugliness and complexity of clumsy American and other 
foreign models necessarily involve a sacrifice both of effi- 
ciency and good taste. 

A word may be added as regards the Stirling sft, 
singles dealt with here ; there never yet was built a more 
strikingly handsome locomotive than this, nor one which 
with so much real beauty of form combined both a 
maximum of mechanical simplicity and truly remarkable 
general efficiency. If their day has now gone it is not 
because they are not fully competent to carry on 
economically the work that their successors have been 
built to deal with. In the calculations and assumptions 
that have been made regarding the latest “ Atlantic” 
type and the older engines, the former has been rather 
favoured in relation to the latter; and while the basis of 
comparison between these two classes is necessarily only 
rough and approximate, practical experience, including 
the writer’s own close observation of both types, points 
rather decisively to the greater relative superiority of 
these fine old engines, if not their actual equality, as com- 
pared with the newer engines. YA. L 








DOCKYARD NOTES. 


Tue guns of the lost French cruiser Sully were salved 
recently, and have now arrived in France. Nothing else 
appears to have been recovered from the wreck. 





THe German cruiser ‘‘O,’’ recently launched, has been 
named Stuttgard. She is the first of a new type of Gazelles, 
3420 tons displacement, and nearly 400ft. long on the water- 
line. 

THE new Japanese cruiser Tsukuba will probably visit 
British waters some time during 1907. She is practically a 
Duncan, having the same armament and about the same 
armour. The Duncans are 19-knot ships, which generally 
reach nearly 20 knots, and sometimes get a little over it. The 
Tsukuba is designed for 20:5 knots, but, of course, it is not 
yet known how much more or less than that she can do in 
service. Fora cruiser she is splendidly armed—four 12:n., 
twelve 6in., ten 4°7—but she is also short for a cruiser of her 
displacement, and she has a great deal of beam. As Japan's 
maiden effort, her career will be watched with very great 
interest. eee 

THE narrow-tube Schulz-Thornycroft boiler has, we are 
given to understand, been exclusively adopted by the German 
Admiralty, and the indicated horse-power of these boilers 
amounts now to over 501,000 horse-power out of a total of 
580,000. 








THE Unirep States War Department will recommend 
to Congress next session that the organised militia of the country 
be furnished the new Springfield magazine rifle as soon as the 
Ordnance Department has manufactured a number sufficient for a 
reserve for the regular army and for the militia. 


THE SHEFFIELD Society OF ENGINEERS AND METALLURGISTS. 
—Mr. Dugald Clerk, M Inst. C.E., F.C.S., lectured on the 5th inst. 
to a large number of the members of the Sheffield Society of 
Engineers and Metallurgists, in the Fi th Hall of the Sheffield 
University. The subject was ‘‘Coal Gas for Motive Power and 
Heating.” Mr. W. F. Beardshaw presided. Mr. Dugald Clerk 
tirst dealt with the earlier types of gas engines. The last thirty 
years had seen a marvellous development of the gas engine, an« 
the extension of the use of different fuels had caused the old title 
of ‘‘gasengine” to disappear, and the comparatively new title of 
‘internal combustion motor” to come into existence, He was 
there that night as an advocate of the gas engine in its old-fashioned 
form, the internal combustion engine dmven by town’s gas. Shef- 
field was in an almost unique position so far as its supply of coal 
gas was concerned. The Sheffield Gas Company supplied a 
thoroughly good coal gas at a price of 1s, 1d. per 1000 cubic feet 
for motive power. The development of the internal combustion 
motor had not been so startlingly rapid as that of the steam tur- 
bine, but in respect of heat efficiency it had made greater advances 
than any other motive power. The early gas engines of the com- 
— type had 16 per cent. indicated efficiency, but this had 

en increased until at the present time gas engines were in regular 
use having an indicated efficiency of 35 per cent. and over. No 
steam engine efficiency could compare with these firures from the 
thermodynamic point of view. ‘[welve or fifteen years ago 40 
horse-power was considered large for a gas engine, but now a 30) 
horse- power two-cylinder engine was a stock size, and above that 
power a gas engine might be spoken of as “‘large.” At the pre- 
sent time the weekly output of gas engines exceeded anything 
previously experienced in English production, and the engines 
were sent freely to many countries on the Continent, to the British 
Colonies, to Japan, and even to the United States. Several Eng- 
lish makers had taken up the large engine problem, and were 
making good progress. The production of the large engine was 
rapidly nearing the paying commercial stage. Mr. Dugald Clerk 
afterwards showed what could be done under existing conditions 
in Sheffield with regard to gas and electricity, his conclusion being 
that in Sheffield three horse-power could be developed by gas fur 
the same cost as one horse-power by electricity. 
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RAILWAY MATTERS. 


Tux Pennsylvania Railroad has ordered an increase of 

: a5 10 per cent.; this measure affects 125,000 employés. 

Ir is intended to fix the fare from St. Thomas’s Hospi- 
Waterloo Bridge, over the London County Council tramway 


ee er construction along the Thames Embankment, at a half- 
now t : 


ve meeting of the Rhymney Railway directors last 


: re Sir William Thomas Lewis, managing director of the Cardiff 
Railw iy Company, was elected a director of the Rhymney Railway 
Company. ; ; 

Comparative tests of hot-water and electrical heating 
apparatus by the Chicago City Railway Company show a con- 
Terable saving by the use of the latter, with current costing 
under one cent per unit. 

4 Great Western Railway Company’s train, with a 
‘i ead party on board, on Monday made a non-stop run from 
1 to Paddington in 3h. 45 min., or well over a mile a 
the entire distance. 





wages 


Plymouth 
minute for 

Ar the Railway Clearing House last week, Mr. J. A. F. 
Aspinall, general manager of the Lancashire and Yorkshire Rail- 
wa Company, was elected chairman of the General Managers 
Conference for the ensuing year. 


Tue largest alcohol locomotive constructed at Deutz, 
Ge-many, is rated at about 32 horse-power, with a range of 
speel fron 2) to seven miles an hour, This engine weighs 
ab ut 11 tons when ready for service. 

Tue Russian Ministry of Ways of Communication is 
considering a project for connecting Moscow by rail with Reval in 
Esthonia, on the southern side of the Gulf of Finland. The length 
of the projected line would be 560 miles. 


Tur total mileage of Bohemian railways represents 
40 per cent. of the whole mileage for the Austrian Empire. The 
natural waterways of Bohemia have a total navigable length of 
=) miles hv rafts, 220 miles by both raft and vessels, and 119 miles 
by steamers. 


Ly spite of the reduction in passenger rates to 2} cents 
a wile, with an unlimited two cent mileage book made by the 
Pensylvania, the Pennsylvania State Board of Trade is now pro- 
posing to keep up its agitation for the reduction of all classes of 
tickets to two cents a mile. 


Tue directors of the Great Western Railway Company 
have placed the contract for the construction of the new line from 
Aynho to Ashendon with Messrs. Walter Scott and Middleton, 
Westminster. It is understood that the contract price is about 
£500,000. The work will occupy about three years. 

Tur authorities in charge of the railway now being 
laid down between Perm and Yekaterinenburg have been informed 
that the work will have to be suspended for one year, as the 
Russian Government cannot make the necessary grant of money 
The new line runs through a district immensely rich in minerals, 
which are awaiting exploitation. 

Tue advantages of railways, which ignorance declined 
to have at any cost only a few years ago, are now being fully 
appreciated by the merchant and the travelling public generally 
in China, Where lines are at present working they are utilised to 
the full by both goods and passengers, and the owner of produce is 
able to bring or send his goods to a market instead of, as hitherto, 
disposing of them to an up-country agent, who had his additional 
profit to make out of the transaction. 


Last week a deputation from the Malvern Improve- 
ment Association waited on Sir Henry Grey, lord of the manor 
and owner of the North Hill, to obtain his sanction to the proposed 
funicular or electric railway up the hills. Sir Henry stated that 
he was averse to the railway going to the top of the hills, or to 
any place which would cause a disfigurement. He favonred a 
scheme which proposed to take the railway to St. Anne’s Delight, 
half-way up the North Hill, and would offer no objection to its 
construction, 


More than eight years have elapsed since China 
granted to France a concession to build a railway from the Tonkin 
frontier to Yunnan Fu, the capital of the south-western province, 
a distance of about 280 miles. Labour and climatic difficulties, as 
well as a change, in 1904, of the original tracé of the line, have had 
much to do with the delay, but work is now proceeding all along 
the new route, and it is expected that the railway will be open as 
far as Mengtzn in 1907, and be completed to Yunnan Fu, the 
terminus, in 1908, 


THE progress made in dairy farming and agriculture in 
the Northern Rivers districts of New South Wales has induced 
Mr. Carruthers’ Government to submit to the Parliament at 
Sydney a proposal to construct a railway to connect the territory 
with the main Northern system. The Legislative Assembly has 
passed the Bili authorising the construction of a line 310 mi es long 
and crossing ten Kivers, ata cost of £2,600,000. Mr. Carruthers 
estimates that the region through which the line will pass is cap .ble 
of supporting a population of 15.000,000 persons. 


Accorp1né to Reuter, the unexampled progress made 
in dairy farming and agriculture in the Northern Rivers districts 
of New South Wales has induced Mr. Carruthers to submit to 
Parliameot a proposal to construct a railway to connect the terri- 
tory with the main northern system. The Legislative Assembly 
had passed the Bill authorising the construction of a line 310 
miles long, and crossing Ten Rivers, ata cost of £2,600,000. Mr. 
Carruthers estimates that the region through which the line will 
pass is capable of supporting a population of 15 million persons, 


THE directors of the London and North-Western 
Railway Company, who were recently asked by a deputation 
representing their engine-drivers, firemen, and cleaners for an 
advance of wages, a week’s holiday every year without deduction 
from pay, and the assistance of the company in the formation of a 
pension fund, have intimated that they cannot accede to the 
application They offer drivers, firemen, and cleaners the oppor- 
tunity of joining the pension and provident fund now in existence 
in the traffic department of the company. The men, however, are 
not willing to do this. 


Accorp1nG to I’ Elettricita, it has been agreed between 
the Oerlikon and the Siemens-Schuckert Works to commence 
immediately the plant for the electrification of the-whole length of 
the St. Gothard Railway. The section from Zurich to Lucerne is to 
be constructed first as an experiment. This first section is the 
only one at present approved uf by the Federal Railway Depart- 
ment, but it is stated that a syndicate has offered to convert at 
their own cost the whole past of the line which is situated in Switzer- 
land by 1909, and to transfer it to the Swiss Government on terms 
yet to be agreed upon. 


Tue total length of railways now working in Mexico is 
13,507 miles, and most railways report increases in their traftic 
returns, With the exception of the opening of the Matamoros 
branch of the National Railway of Mexico there was but little 
railroad construction of importance in 1905, but during the current 
year—1906—there is considerable activity, notably the extension 
of the Southern Pacific system from Guaymas in Sonora s uth 
along the Pacific coast to Mazatlan and Tepic, and eventually to 
Guadalajara. This, together with the extensi n of the Mexican 
Central to Colima and Manzanillo will give better access than 
hitherto to the Pacific coast. 














NOTES AND MEMORANDA. 


Tue coefficient of linear expansion of concrete of the 
proportions 1 ; 2; 4 has been determined as 0-0000055 for 
1 deg. Fah., while for steel it is 0-0000066, and for wrought iron 
0-0000068. 

Air at 82 deg. Fah., with moisture at 90 per cent. of 
saturation, has its absorption power more than donbled when it is 
heated to 110 deg., since the saturation is reduced to about 42 per 
cent. by the elevation of temperature. 


GENERALLY speaking, it may be said that most of the 
ivory imported into Europe comes from Africa. Some is Asiatic, 
but much that is a from India is really African coming by 
way of Zanzibar and Mozambique to Bombay. 


Since 1891, the electrolytic copper refining industry has 
undergone enormous expansion, chiefly in America, and the num- 
ber of electrolytic refineries in existence in 1905 was stated to be 
thirty-two, distributed as follows :—United States, nine; Germany, 
nine ; United Kingdom, six ; France, four; Russia, two; 4ustria- 
Hungary, two. To this total of thirty-two must be added four 
refineries, which are reported to be working in Japan. 


THE average daily supply of water delivered to the 
metropolis from the Thames during the month of August last was 
138,599,861 gallons; from the Lea, 42,085,000 gallons; from 
springs and wells, 67 077,451 gallons ; from ponds at Hampstead 
and Highgate, 3000 gallons. The daily total was, therefore, 
247,765,312 gallons for a population estimated at 6 840,367, 
representing a daily consumption per head of 36-22 gallons for all 
purposes, 

WHILE tungsten is considered one of the rare elements, 
tungsten compounds are of considerable use. Sodium tungstate 
is largely employed for impregnating fibres to make them fire- 
proof, It is also used as a mordant in dyeing. Tungsten bronzes 
are largely employed as bronze powders and pigments. The chief 
consumption of tungsten in recent years has been, however, for 
high-speed tool steels and for hardened steel for armour plates and 
large guns, 

A commiTTkE of the Structural Association of San 
Francisco has recommended that the use of cinder conerete in floor 
construction should be forbidden in municipai building ordinances. 
According to Hnginee ing News, the committee examined several 
buildings having cinder concrete floors, and found such serious 
corrosion, in one case at least, that, in the opinion of the com- 
mittee, it is not probable that the floors would have supported 
their loads more than one to three years longer. 


Tur average daily natural flow of the Thames at 
Teddington Weir during the month of August last was 266-8 
million gallons, being z20-2 million gallons below the daily average 
for August for the 23 preceding years The maximum daily flow 
was 3360-9 and the minimum 167-7 millions. The mean rainfall at 
twelve stations which have been selected as giving equal representa- 
tion for all parts of the Thames basin was 1-1]4in., being 1-38in. 
less than the average mean rainfall for the month of August during 
the previous twenty-three years. 

THE Automobile Club have issued the following simple 
formula to serve as a rating for internal combustion engines used 
in motor car work : 





y2 
: “: or ?ths of D2 2, 
yATi) 

where D is the diameter of the piston, x the number of cylinders, 
and 2-5aconstant. This formula is for a rating only, and the 
Club wish it to be understood that it is not an accurate or scientific 
calculation of actual horse-power. 


DurinG the year 1905 the oilfields of the United States 
produced 134,717,580 Larrels of petroleu:a, as against 117,080,960 
barrels in 1904. The production was greater by 17,000,000 than 
that of any previous year. It is significant, however, that the 
value of the 1905 products was £3,400,000 less than that of 1904. 
The largest quantity of oil produced by any State in the Union is 
to the credit of California, which produced 33,427,473 barreis of oil 
in 1905, or 24-81 per cent. of the total output. Next comes Texas, 
with 28,136,189 barrels, or 20-89 per cent. of the total, and third 
Ohio, with 16,346,660 barrels, or 12-13 per cent. of the whole. 


A GERMAN patent has been granted for a new process 
in spinning artiticial threads made from cupric oxide and cellulose, 
and knitting the fabric for the mantles in the ordinary way. These 
mantles are subsequently impregnated with the thorium salts, and 
after drying are placed m a bath of ammonia, or hydrogen 
peroxide. ‘I'his last bath is the essential point of the invention, 
as it converis the previously soluble salts into insoluble compounds, 
i.e., hydroxides. Since hydrogen peroxide only transforms the 
salts of thorium into an insoluble state, it is necessary to make use 
of a cerium bath, after the hydrogen peroxide treatment, in order 
to give the mantles the necessary 1 per cent. of ceria. 


THE cost of copper refining by electricity has been 
reduced greatly in recent years in the American refineries 
by the introduction of mechanical devices for casting the anode 
slabs of crude copper and for charging and discharging the vats. 
According to an article by Mr. John B. C. Kershaw in Cassier’s 
Magazine, the expenditure on hand labour has thus been greatly 
reduced, and the time during which vats are laid off for recharging 
and cleaning has been curtailed. The current density used has 
also been greatly increased by the use of improved methods of 
circulating the electrolyte, and by the addition of a very small 
percentage ot hydrochloric acid to the copper sulphate solution. 


Tue Chief Constructor of the United States Navy, on 
November Ist, submitted to the Secretary of the Navy plans for 
the 20,000-ton battleship authorised in the last Naval Appropriation 
Act. In all, tive designs were received fromm outside sources and two 
from the Board on Construction. Very little has beer made public 
as to the plans, says the Army and Navy Journal. The clause of 
the Appropriation Bi] relating to the proposed vessel provided for 
a fi st-class battleship, c urying as heavy armour and as powerful 
armament as any known vessel of its class, to have the highest 
practicable speed and greatest practicable radius of action, and to 
cost, exclusive of .rma nent and armour, not more than £1,200,000. 


THE annnal report of the American Telephone Company 
throws some light upon the enormous consumption of copper for 
telephone purposes during recent years. It is stated that about 
53,000,000 lb.—say, 23,500 tons—of copper wire were used by the 
company during its last fiscal year, making the total of the copper 
wire now in use by that company alone 373,000,000 lb.—say, 
166,500 tons. The market value of this wire, on the basis of 10d. 
per lb,, would represent £15,500,000. In the five years up to the 
end of next December the Bell companies identified with the 
above-named undertaking will have used 203,000,000 lb., or 90,000 
tons, of metal for copper wire, an averaze rate of 18,000 tons per 
annum. 


An American metallurgist states that plain carbon 
manganese steel, with an addition of 0-25 per cent. of vanadium, 
had its tensile strength raised 65 per cent. and the elastic limit 68 
per cent., without in any way impairing the structure to with- 
stand the regular physical tests. With the same carbon manga- 
nese steel with 3-34 per cent. of nickel added, showing a tensile 
strength of 94,528 lb. per square inch ani elastic limit of 73,024 lb. 
per square inch, by the addition of 0-25 per cent. of vanadium 
the tensile strength was increased 61 per cent., which was equiva- 
lent to 152,678 lb. per square iach, and the elastic limit was raised 
to 64 per cent., or equivalent to 112,539 1b. per square inch, and 
gave an elongation iu Zin, of 26 per cent. and a contraction of area 
of o2 per cent, 








MISCELLANEA. 


THERE is a project on foot for connecting the Northern 
ig coal region with the Dnieper river system by means of 
canals. 


ARRANGEMENTS have been made, and the work is in a 
fair way towards completion, to increase the water supply of 
Mexico City. 

THE Commission on the French navy has approved 
almost unanimously the building programme for 1903, which 
includes the construction of six new battleships. 


It is reported that a scheme is on foot to construct a 
dam across the Rhéne at Seyssel in order that electrical enerzy 
shall be generated there and transmitted to Paris by an overhead 
line. 


THe new Cincinnati Waterworks are now ready to 
furnish about 12,000,000 gallons daily to the high service system 
of the city. This supply is not filtered, as it will be some time 
before the purification works are built. 


SaTIsFAcToRY progress has been made during the 
summer months on the erection of the cantilever bridge over the 
St. Lawrence River at Quebec. This bridge, wh:ch is the longest 
— in the world, has a clear span over the channel of 

t. 


A SCHEME is projected for damming the waters of the 
Gwynne Fawr, a tributary of the Usk, for the supply of the 
county of Monmouth with water. It is proposed to construct 
three reservoirs, capable of storiug 800,000,000 gallons, at a cost 
of £730,000 

Tue first-class cruiser Pallada was launched at the new 
Russian Admiralty shipbuilding yards on Saturday last. She is of 
7887 tons, and will have a speed of 21 knots. Her armament will 
consist of thirty-eight guns, the heaviest of which will be of 8in. 
calibre, and two torpedo tubes. 


DamaGe to the extent of many thousands of pounds 
was done on Wednesday afternoon by a fire in the engineering 
works of Dunsmuir and Jackson, Govan, Glasgow. The pattern- 
shop was completely destroyed. Several dwellings were in danger, 
but the occupants escaped in time. 


Tue Chilian Minister of Finance has declared in the 
Senate that the rumovr current in Europe of the impending 
exhaustion of the nitrate supply was unfounded. He stated that 
deposits had been discovered at Antofagasta and Tocopilla as rich 
as the original deposits at Tarapaca. 


Fray, December 7th, at the Café Royal, at 7 p.m. 
has been fixed for the second annual dinner of the British Motor 
Boat Club, and a large attendance is expected—in fact, quite a 
number of members have already intimated their intention of 
being present. As last year, ladies will be present. 


Ir is reported that the new swift steamer to be put 
into the New York service of the Compagnie Générale Trans- 
atlantique will be of 11,600 tons, and a speed of twenty-three knots, 
and will only carry two categories of passengers—first and third ; 
she will be named the Chicago, and it is not yet decided whether 
or not she shall have turbine engines. 


By arrangement with the Society of Motor Manufac- 
turers and Traders an examination for the Automobile Club’s driving 
and mechanical proficiency certificates will be held during the last 
week of the Motor Show at Olympia It is hoped that this 
arrangement will provea convenience to motorists visiting Olympia 
who may wish to enter for examination. 


TE Middlesbrough Corporation propose to ask Parlia- 
ment once more for powers to consider a Bill for the construction 
of a transporter bridge across the Tees at an estimated cost of 
about £52,000. Last year’s scheme, it will be remembered, was 
dropped because of the powerful opposition which it raised, chiefly 
from the North-Eastern Railway Company. 


Tue Horseless Age, published in America, says the 
United Kingdom remains the best customer for American motor 
cars, its purchases growing practicality in the same proportion as 
the total exports. The most remarkable development has taken 
place in the Mexican, West Indian, and South American markets, 
and it will probably not be long before American manufacturers 
will control these markets, as they now control that of Canada. 





Many young women are now employed at the Elswick 
works of Armstrong, Whitworth and Co. At the annual meeting 
of the Elswick Mechanics’ Institute, held under the presidency of 
Sir Andrew Noble, Captain Lloyd, one of the directors, said in 
their drawing-offices the women tracers were of the greatest value 
to them. Their neatness was phenomenal, and they got through 
their work splendidly. Tracing in the drawing-offices offered a 
nice opening to many young ladies. 

Taree Sheffield firms—Messrs. John Brown and Co., 
Messrs. Cammell, Laird and Co., and Messrs. Vickers, Sons and 
Maxim—have received orders for armour for three battleships of 
the Dreadnought type. This is the most important order placed 
for many years, the aggregate value being nearly a million sterling. 
Delivery will extend over two years. The remainder of the armour 
requ red will be made by Messrs. Armstrong, Whitworth and Co., 
and Messrs. Beardmore and Co., whose shares amount to consider- 
ably over half a million. 


Ir is stated that the Mersey Docks and Harbour Board 
is about to discuss an important scheme to remedy the fluctvations 
in the depth and nature of the channels at the entrance to the 
river Mersey. In particular, the Crosby Channel has for some time 
undergone a most serious change, the minimum depth of water 
having been reduced by some feet at low water, so as to create 
delay to the deep-draught Atlantic liners. A commission of experts 
has been appointed, and they carefully surveyed, not only the 
Crosby Channel, but other entrances, as well as the banks. As 
a result of their deliberations, there is to be considered by the 
Dock Board a comprehensive scheme for the construction of train- 
ing walls. 


WHEN natural gas was first brought into use in America 
there seemed to be a general idea that the supply was inexhaust- 
ible. It was sold at low rates and usually without measurement. 
This method encouraged waste in the consumption of gas, and was 
shortly abandoned by the larger companies. To-day nearly all 
consumption is sold by measurement. It is believed, says the 
Iron Age, that the time has now come when it is possible to pro- 
cure statistics of the quantity of gas consumed, and next year this 
will be undertaken. The method will give such figures in the 
future that a more direct knowledge will be obtained of the 
capacity of gas areas to maintain a commercial supply of gas for a 
certain number of years. 


THosE who sometimes complain of the inadequate 
telephone facilities of London doubtless do not realise that the 
metropolitan telephone area is by far the largest city telephone 
urea in the world, covering over 640 square miles, a space in which 
Paris, Berlin, Vienna, St. Petersburg, New York and Chicago 
could all be set out, with room to spare. The difficulties and the 
cost of building and maintaining a uniform telephone system at 
uniform rates in such a vast area, especially without proper facili- 
ties for constructing underground conduits for the wires—facilities 
which have always been refused by the authorities though den ed 
to no other electrical undertaking—are not in the least apprecia‘ed 
by the average telephone use . 


— 
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ITALIAN SUGAR FACTORIES 


( For description see page 493) 

















Fig. 11—INTERIOR OF ZUCHERIFICIO AGRICOLO (FERRARA) 
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tA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
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” AN.—KELLY AND Watsu, Limirep, Yokohama. 
— g. P. ManuyA AnD Co., Tokyo and Yokohama, 
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85, Duane-street New York; Supscription News Co., Chicago. 
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i CextTRaL News Acency, Liuirep, Joh burg, Capetown, 
Durban, &c., and at all their Bookstalls. 
R. A. THomPSON AND Co., 28, Risbeck-street, Capeto:. 
J. C. Jura ano Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown. 
AUSTRALI A.—GORDON AND Gorcn, Melbourne, Sydney, and Queen-street, 
Brisbane, &e. 
R. A. THompson anv Co., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 
TuRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—GorDON AND Gorcn, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch, 
Upron anp Co., Auckland; Crata, J. W., Napier. 
CANADA. —MONTREAL News Co., 386 and 388, 8t. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYON—WisAYaRTNA AND Co., Colombo. 
JAMAICA—SoLLEs anD Cock1na, Kingston. 
gTRAITS SETTLEMENTS.—Kg ty anp Watsu, Liuirep, Singapore. 
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TO CORRESPONDENTS. 
we find it necessary to inform 


4 = In order to avoid trouble and confusion 
that letters of inquiry addressed to the public, and intended 
tor insertion in this column, must in all cases be by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 
4aF All letters intended for insertion in Tus Encivusze, or containing 
questions, should be ied by the name and address of the writer, 


not necessarily for publication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

sar =(We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


Friction.— You have, no doubt, in mind the famous scries of experiments 
conducted by a committee of the Institution of Mechanical Engineers, 
and reported by the Jate Mr. Beauchamp Tower. The reports will be 
found in the “ Proceedings ” of the Institution. 

EncingEEr.—The tubes in question were no doubt made by Luchaire, of 
Paris, the invertors of the system. Full particulars would, no doubt, 
be given to you by M. C. Ribiere, the engineer to the Lighthouse 
Board of France. His address is Depét des Phares, Avenue du 
Trocadero, Paris. Similar tubes, we may mention, are made by 
Pintsch’s Patent Lighting Company, of 38, Leadenhall-street, E.C. 

F. R.—It would be impossible to give a full description here. Broadly 
speaking, the instrument acts as follows: Two screens of wire are set 
up in front of the gun and connected electrically to magnets; as the 
first screen is broken by the shot the current is interrupted, and a 
vertical bar is alowed to fall freely in a tube ; the rupture of the second 
screen causes a chisel edge to strike this bar, and the distance between 
this mark and a datum mark shows the distance through which the 
bar has fallen. A simple calculation gives tne time interval between 
the breaking of the two screens, 








MEETINGS NEXT WEEK. 





Tue ENGINEERING Soctery.—Wednesday, November 21st, at the East 
London College. Paper, ‘‘ Reinforced Concrete,” by Mr. H. W. Heath. 

INSTITUTE OF MARINE ENGINEERS.—Monday, November 19th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Pager or discussion, probably on 
* Ventilation.” 

Tax Instrrvtion or Civic Enoineers.—Tuesday, November 20th, at 
8pm., at Great George-street, Westminster, 8S. W. inary meeting. 
Discussion. ‘‘ Siogle-phase Electric Traction,” by Charles Frewen Jenkin, 
B.A., Assoc. M. Inst. C.E. 

Tae ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday, 
November 19th, at 7.45 p.m., at the Royal College of Science, Stephen's 
Green, Dublin. Ordinary general meeting. Paper, ‘‘ The Potash 
Industry,” by George Ryce, B.A., A.R.C.S., F.G.S. 

Tue InstiTuTION oF ExecrricaL Enoinrers. — Thursday, November 
22nd, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Ordinary general meeting. Paper, ‘Selection 
and Testing of ‘Materials for Construction of Electric Machinery,” by 
Professor J. Epstein. 

Society or Arts.—Monday, November 19th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘ Artificial Fertilisers, their 
Nature and Functions,”’ by A. D. Hall, M.A., Director of Lawes Agricul- 
tural Trust. Wednesday, November 21st, at 8 p.m. Ordinary mecting. 
Opening address, by Sir Steuart Colvin Bayley, K.C.S.I., C.LE , Chair- 
man of the Council. 

Puysicat Society or Lonpox.—Friday, November 23rd, at 5 p.m., at 
the Physics Laboratory of the Royal College of Science, Imperial Institute- 
road, South Kensington. Papers: ‘‘On the Electrical Radiation from 
Bent Antennw,” by Prof. J. A. Fleming. ‘‘Auroral and Sunspot 
Frequencies Contrasted,” by Dr. C. Chree. ‘‘The Electrical Resistance 
of Alloys,” by Dr. R. 8. Willows, 








GEAR-CUTTING MACHINES. 


With the next issue of THE ENGINEER a special sixteen-page supple- 
ment will be included, It will describe a large number of gear-cutting 
machines made by Continental, American, and British manufacturers, 
and will contain, besides reproductions from photographs, a number of 
drawings of machines of this type. 
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The Motor Car in 1896 and 1906. 


On Wednesday last the motor car movement in 
this country completed the tenth year of its exist- 
ence. On looking back over this comparatively brief 
period, the progress made seems little short of 
marvellous. Those who were fortunate enough to 
participate in the ‘“ Emancipation ” run which took 
place on November 14th, 1896, when a number of 
self-propelled vehicles set out from London bent on 
reaching Brighton the same day, will recall a trip 
full of incidents and mishaps, which culminated in 
a few weary and mud-bespattered vehicles and 
drivers straggling into the seaside town at long 
intervals, while many others either struggled back 
to London or were stranded on the roadside in a 
state of collapse. The most sanguine spirits in the 
movement that day could scarcely have anticipated 
such a remarkable development inadecade. There 
were probably not more than fifty motor cars in the 
country on November 14th, 1896; now there must 
be over 75,000, Although the march of events 
has been rapid, it is noteworthy that the three 
sources of motive power in vogue ten years ago— 
namely, the internal combustion engine, the steam 
engine, and the electric motor— still hold the field. 
It is striking that real success in the utilisation 
of heavy hydrocarbon oils in the internal combus- 
tion is, perhaps, as far off as ever, and that petro- 
leum spirit is still the only practical fuel employed: 
From time to time there have been recorded success- 
ful inventions for vaporising paraffin and the 
kindred fuels, but these have not matured. . Steam, 
although found practicable for heavy commercial 
work, has, with one noteworthy exception, had 
only a modified degree of success, a remark which 
also.applies to electric motor vehicles. The light 
and durable storage battery with which the elec- 
trical world was to be startled has not yet come into 








the region of practical engineering. It is true that 
a degree of success has attended the efforts of a 
few engineers in combining a system of internal 
combustion engine and electric motor, and in spite 
of the cost of the combination, they are confident that 
greater advances in the future in this particular 
direction will be made. 

In the main, however, the only real progress as 
regards the pleasure car has been with the use of 
explosion engines. But the essential features in 
these vehicles remain more or less what they were 
ten years ago. Horse-power has gone up by “leaps 
and bounds.” ‘Ten years ago a 6 horse-power car 
was looked upon pretty much in the same light as 
one of its progeny of to-day which can produce ten 
or twelve times this power. The changes consist 
first of multiplying the engines, until we have 
motors now running successfully with six and eight 
separate units at speeds up to 1500 revolutions per 
minute, and with silence and balance nearly 
approaching the turbine. Ignition systems show a 
record of unbroken progress. The old and dan- 
gerous tube ignition with a naked flame was destined 
to take an early departure, and has been superseded 
by various systems of electrical ignition, which 
enable varying speeds of rotation of the engine 
to be produced, and give, together with throttle 
control of the gases, a flexibility in which the 
early engines were sadly lacking. From the 
very first engineers have never ceased to con- 
demn the sliding gear change speed mechanism 
as utterly unmechanical, but, after ten years, this 
type of gear remains substantially the same, and 
has no serious rival. The many motor car shows 
which have been held have served to bring to light 
ingenious but more or less complicated expanding 
gears to obviate the sliding variable gears, but few 
have survived the tests of time. Clutches have 
been improved, and the disc type of friction clutch 
is now being developed very rapidly. 

Perhaps in no department of motor car produc- 
tion has there been greater progress than in the 
quality of the material employed. Few pieces of 
mechanism demand such fine materials as the 
motor car, and the metallurgist has risen to the 
occasion. He has provided steels containing 
chromium and vanadium which possess a tensile 
strength as high as 60 tons per square inch, combined 
with a high elastic limit. The cost of manufacturing 
crank axles of such material for six-cylinder engines 
is very high, but abnormal cost does not appear to 
frighten away purchasers. Some idea of the cost 
may be gathered from the fact that to produce a 
crank shaft such as mentioned, weighing, when 
finished, 60 lb. or 70 lb., a slab of steel of, perhaps, 
3 cwt. is necessary. ? 

There is one feature in the building of motor 
cars, and particularly in the construction of public 
service vehicles, which still seems to baffieall attempts 
at solution—-that is the question of side-slip. Users 
of horse vehicles are not unacquainted with the phe- 
nomenon, and on smooth, greasy surfaces, four-legged 
animals are reduced to a state of unstable equili- 
brium ; but the danger is slight compared with that 
of a fast-moving motor vehicle with rubber-shod 
wheels. Motor vehicle designers have here a com- 
plex problem to contend with, in which the nature 
of the road surfaces plays a very prominent part. 
The lengthening of wheel bases, and the driving of 
the front wheels, have each been advocated, but the 
former has its limitation, and the latter is presumed 
to introduce the difficulty of steering by the hind 
wheels, which is practically impossible. The 
application of brakes to the front wheels instead of 
to the back wheels would probably minimise the side- 
slipping tendencies due to the action of the brakes ; 
since the tendency of the vehicle to swing round 
would not be so great, as the hind wheels would 
follow the direction of the front wheels. The 
introduction of some improved form of tire, coupled 
with better road maintenance, will, however, pro- 
bably provide the ultimate solution of the problem. 

Skidding is only one of several difficulties which 
have to be encountered in motor omnibus design. 
Much hostile feeling has arisen against this new 
means of progression. The noise made by some 
of the earlier public vehicles, combined with the 
objectionable odour of burnt lubricants, have ren- 
dered some of our leading thoroughfares intoler- 
able, and there is much room for improvement in 
their construction. Generally speaking, the present 
type of omnibus errs on the side of excessive size. 
It ought not to be impossible to produce a smaller 
and quieter running vehicle which would still have 
a better ratio between carrying capacity and tare 
than at present. The steam omnibus possesses a 
quieter motion than that propelled. by petrol engines, 
but boiler difficulties have hitherto been the draw- 
back to the use of steam, and the employment of 
liquid fuel is not always accompanied with complete 
combustion. We are not without hope that these 
obstacles are on the eve of being removed, and that 
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motor engineers will be able to show that all their 
inventive talent has not been spent in the design of 
the petrol vehicle. 


Laneashire Boilers. 


NOTWITHSTANDING the antiquity of its design, the 
Lancashire boiler still remains in favour. Itisa 
survival of the fittest. Among electrical engineers, it 
has never been popular. But then electrical engi- 
neers were new men; no respecters of traditions, 
because they had none. Water-tube boilers seemed 
to them to be the best, partly because their virgin 
minds were persuaded thereto by enterprising 
inventors, and partly because the boilers having 
to be erected in out-of-the-way places, it was 
more easy to carry them in parts to their homes 
than it would have been to move the unwieldy 
cylindrical boiler through narrow streets to its 
ultimate abode. Again, it may be argued that the 
water-tube is more economical than the Lancashire 
boiler as a steam generator; but, as we have fre- 
quently pointed out, the coal bill is not the only 
thing to be considered, and the Lancashire boiler, 
when well made and treated with even moderate 
consideration, gives the minimum of trouble, 
requires the least attention, and supplies steam as 
cheap and as clean as only the best water-tube 
boiler fitted with separators and superheaters sup- 
plies. At one time it was argued that the Lanca- 
shire boiler could not be made to carry high-pressure 
steam. The fact that scores of them are at work 
under pressures of 1501b. to 2001b. is sufficient 
answer to an argument evidently founded on a very 
superficial knowledge of what modern boiler engi- 
neers can do. 

The high-pressure Lancashire boiler of to-day 
differs from its predecessors mainly in the thickness 
of its parts—apparently a small matter, really one 
of very considerable importance. Ostensibly a very 
rigid structure, the boiler has to give way and 
adjust itself to varying stresses in such a fashion 
that it must be regarded as quite elastic; in fact, 
it depends for its existence on its elasticity, The 
demands made on this elasticity vary in amount 
continuously, but they are always there. Thus, 
just after the fires have been lighted the flues 
become longer than the shell and strive to thrust 
the ends out. The water under the flues on the 
bottom plates may remain comparatively cold 
for some time after steam is up and the engine at 
work. Then the boiler is longer above than below, 
and hogs, the centre rising. A very heavy com- 
pressive stress is exerted on the upper seams, and a 
tensile stress on those below. The entire boiler is, 
indeed, more or less continually in motion; and 
although the movement is minute, the effort and 
consequent stresses which are called into existence, 
are very great. 

The direct result is not the fracture of the plates, 
but the peculiar phenomenon known as “grooving.” 
The precise way in which this is brought about has 
never yet been satisfactorily explained. It is said 
to be due to the bending of the plates at the seams 
through very minute angles. The grooves are 
always the seats of corrosion, but whether the 
corrosion begins the groove, or the groove begins 
the corrosion, no one can say with sufficient cer- 
tainty to set all questioning at rest. It has been 
found that thick plates are more liable to destruction 
in this way than thin; why, we must leave it to 
our readers to settle for themselves; but the fact 
only brings into greater prominence the vital 
importance of providing some reasonable means by 
which the boiler plates can accommodate themselves 
to the stresses they have to endure. Roughly, these 
may be divided into two classes. First, radial 
stress, transformed into circumferential stress, tend- 
ing to burst the shell by ripping the seams, or to 
collapse the flues by crushing them; and, secondiy, 
longitudinal stresses, tending to tear the boiler in 
half This stress, as is well known, is one-half the 
circumferential stress, so that while longitudinal 
seams are double or treble riveted, circumferential 
seams aro only single or double riveted. Two 
types of stress have to be provided for—that set 
up by the steam, and that due to heat setting up 
expansion in the plates. As the boiler is quite 
free to grow smaller or larger in diameter, heat 
stresses give no trouble as far as the shell 
is concerne1 circumferentially. But rigidity must 
be maintained, lengthwise, to carry the load 
put on the end plates by the steam, while flexibility 
is equally demanded for the same reason in the 
same place and direction, to enable the boiler to 
accommodate itself to the heat stresses set up. 
Now so long as the plates were thin and the 
pressures low, the natural adjustment took place 
somehow— quite how is not very well understood. 
But the introduction of thick plates ani high 
pressures changed all tie conditions, and a little 
grease or dirt in the water has been knowa to bring 





about the destruction of a new boiler in two or 
three years. The result is that recently boiler- 
makers have sought, with unwonted assiduity, 
for some method of supplying the required 
elasticity and permitting the comparatively free 
movement of the parts of the boiler. Beyond 
all question the best and most obvious method 
lies in corrugating the furnace flues so that 
they act accordion-fashion under the expansion and 
contraction efforts of varying temperatures. Mr. 
Stromeyer, in his “Memorandum” referred to in 
our pages last week, deals with the subject. He 
tells us that while the German boilermaker makes 
the same charge—by weight, we presume—for a 
boiler whether it has or has not corrugated flues, 
the extra cost in England of the latter for a large 
boiler may reach £150 to £250. It became, there- 
fore, a question of just how little corrugated flue was 
needed to prevent grooving. This was easily settled 
as soon as the difference in the length of the flue 
and the shell due to temperature change was 
known, as well as the compressibility and expansi- 
bility of the corrugated flue. It must not be 
forgotten that, apart from the temperature, the 
mere fact of putting pressure in a boiler tends to 
shorten the boiler shell and lengthen the furnace. 
In a 30ft. boiler the movement may reach ,';in. 
The difference in temperature may mean a move- 
ment of gin. It is necessary, therefore, to pro- 
vide for about ,;im. movement in 30ft. The 
amount of movement of which a flue is capable 
depends on the depth of the corrugation and the 
thickness of the metal. Mr. Stromeyer gives the 
result of a very careful inquiry, which is that from 
from ten to twenty-four corrugations will suffice, 
according to the thickness of the end plates of the 
boiler and their stiffness. The corrugated rings are 
put near the back end of the boiler. Mr. Stromeyer 
tells his readers that “after duly considering all 
the above-mentioned influences, the lengths of 
corrugated flues which would give the desired relief 
were adopted, and now, after six years’ working, 
no grooving or front-end plate leakings of these 
boilers, nor cracks in the furnaces, have been 
reported, and that in spite of these boilers being 
worked hard and fed with greasy water, conditions 
under which ordinary high-pressure Lancashire 
boilers would have developed grooves before the 
end of the third year. The working pressures are 
180 lb. and 200 lb.” 

Every one who has had practical experience with 
boilers of almost any type knows that rigidity is a 
potent cause of destruction; and yet specifications 
are constantly drawn up by men whose one object 
appears to be the attainment of the uttermost 
possible stiffness. They quite fail to understand 
that forces are at work tending to change the shape 
of every boiler which are absolutely irresistible. 
They cannot be eliminated; they cannot be com- 
bated; they must be provided for; precautions 
being taken to render them harmless. After all, they 
operate through but limited ranges, and not much 
ingenuity is required to deal with them in such a 
way that they shall be quite harmless. 


Ferro-Concrete and Official Conservatism. 


Ir is a noteworthy fact that, although ferro-con- 
crete in its various forms is now largely used in all 
parts of the world by engineers and architects, 
official recognition of it is still withheld. For 
instance, there is no apparent knowledge of a 
material which is largely used abroad for railway 
construction in the requirements laid down by the 
Board of Trade for such work here; whilst as 
regards other kinds of building, the London County 
Council and the Local Government Board are 
equally pachydermatous to outward progress, and 
the London Building Act, though an opportunity of 
improvement occurred when it was amended last 
year, while advanced enough to know that simple 
concrete may be used for walls, stipulates that 
these should be of such dimensions that the intro- 
duction of steel would be superfluous. Hence this 
valuable invention, by which so much economy 
might be effected, is practically as little use to us 
in works subject to these jurisdictions as if it were 
prohibited by law. The caution of the English mind 
in accepting novelties is, of course, proverbial, and its 
conservatism, its tendency to prefer seeing others 
fail, and to hold back till success elsewhere is more 
than assured, are reflected in all the various bodies, 
from Parliament, the London County Council, and 
the Local Government Board, down to the local 
councils. All that engineers can do is to show what 
can be successfully done outside of the range of these 
bodies, and to trust that, when due enlightenment 
eventually comes, it will be all the more illuminat- 
ing from its being the result of more lengthened 
experience than if the wakening up had been only 
ordinarily expeditious. 

In America a joint Committee of numerous tech- 





nical societies sat some monthstago on the gub; 
and the American Society“of Civil Engineers _ 
had a Committee working for some years on the beet 
methods of testing cement. The United Stater 
Government has admirable laboratories for testi . 
materials of this kind at St. Louis, and the ee 
dent has appointed a Committee of Engineers . 
supervise research, but Congress must furnigh the 
money, and until that is done no great advaneg a 
be made. The compilation of the New York build. 
ing code, however, has not been kept Waiting rs 
this, and contains valuable limitations as to the uge 
of armoured concrete, to which we shall refer late 
Here in England a joint Committee of the Royal 
Institute of British Architects, the District Sur. 
veyors’ Association, the Institute of Builders, the 
Association of Muoicipal and County E.ngineerg 
and the War-office have been considering the 
question, and have characteristically issued a yer 
cautious and guarded memorandum giving rather 
the nature and scope of investigation than definite 
recommendations, though they do go so far ag to 
point out that regulations concerning the minimum 
thickness of concrete walls strengthened by steo| 
should be relaxed. But there is no lack of 
experienced authority to guide the framing of regu. 
lations by public bodies if they look abroad for jt, 
The Association of German Portland cement manu. 
facturers held a meeting early in the year in Berlin, 
under the presidency of Herr Schott, of Heidelberg, 
and, in connection with this, a sub-committee haye 
published the results of experiments with ferro. 
concrete flooring, resistance of embedded steel to 
slipping, elasticity of reinforced members, and the 
resistance to crushing of concrete columns spirally 
reinforced. The company exploiting the “ Coignet” 
system has issued specifications embodying various 
safe applications of it, and giving the load in pounds 
per square inch which may safely be imposed Cer- 
tain city building codes also contain similar infor- 
mation, and other authorities have provided material 
of a like nature. Some of these figures will be read 
with interest. 

First as to ferro-concrete in compression, the 
“ Coignet’’ system gives 317, the building codes of 
Hamburg and of Diisseldorf give 427; of Dresden 
and Frankfort, 356; and of New York, 350. M. 
Christophe, in “‘ Le Béton Armé et ses Applications ” 
(1902), gives 427, and Mr. Noble Twelvetrees, to 
whose recent work on ‘Concrete Steel’ we are 
indebted for many of these figures, proposes 500), 
Professor Henry Robinson suggests 400 for direct 
compression. Nearly all authorities reject the co- 
operation ofconcretein tension. Forconcrete in shear 
the Hamburg Code specifies 22, New York as much 
as 50, and M. Christophe 21. As to steel in tension, 
“Coignet”’ gives 16,600, Hamburg, Dresden, and 
Diisseldorf, 12.500; New York, 16,000; Christophe, 
12,800; and Twelvetrees, 15,000. For shearing 
stress in steel the figures are as follows :—Ham- 
burg and Dresden, 10,000; Diisseldorf, 11,400; and 
New York, 10,000. The ratio of the coefficients 
of elasticity of concrete to steel is taken by 
“Coignet”’ as 1 to 15; New York Building Code, 
1 to 12; and Christophe, 1 to 10. We have, 
besides these figures, the published reports of 
the experiments at the Waterton Arsenal, extend- 
ing back for six years, on reinforced concrete 
columns, Sft. high and 10in. to 12in. in diameter, 
giving ultimate stresses in a great variety of com- 
position and ages of concrete, and of form in the 
reinforcement, giving results corresponding to these 
variations from 1134 up to 5980 for ultimate 
crushing strength in pounds per square inch. It 
will be of interest to add that under pressure from 
the engineering and architectural Press the San 
Francisco regulations as to the use of concrete, 
which were rather antagonistic, have been revised. 
The new Building Act for that city permits the fol- 
lowing loads in pounds per square inch :—In direct 
compression, 450; in shear, 75; tension in steel, 
one-third of elastic limit; and shear in steel, 
10,000 lb. 

The building codes, especially that of New York, 
go into much farther detail ; but sufficient has been 
quoted for our argument, that we have enough 
material on which to base standards in this matter ; 
and we may be fairly sure, judging from the sources 
from which they have come, that the figures are 
founded on adequate experience or experiment. We 
are, then, not proposing any premature step when 
we suggest that the time has arrived for official 
recoguition of this valuable material to take defi- 
nite shape. 


German Exports of Semi-Manufa2tured Steel. 


In the last quarterly report of the Stahlwerksverband 
is containe1 a statemeut which throws some light 
upon the policy of that combination with regard to 


the exports of semi-manufactured steel. Asis well 
known, this has always been a great grievance with 
the “ pure” rolling works, which allege that their 
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f titors are unduly favoured in the 
foreig” wage When the "Sechimcshenntnnd 
wong s ied o 1904 some effort was made to con- 
brs eta opinion in this respect by reducing 
ciliate tg during the remainder of the year. In 
the taowing year, however, they reached a level in 
* f 1904 of nearly a hundred thousand tons, 
_ total value of £1,217,000; a quantity and 
als exceeded in 1903, when 390,613 metric 
ran of the value of £1,415,000 were exported. 

The fact that the exports last year were so large, 
formed, it will be remembered, the theme of a 
heated discussion at the inquiry into the operations 
of the (:erman cartels, which was held at the 
Reichstag building in June of last year. Appa- 
reatly, however, no change of policy was made by 
the Stahlwerksverband until April last, when a 
marked reduction was made in the exports to foreign 
markets. According to figures supplied by the 
Verband, the total production of Halbzeug, during 
the first nine months of the current year, is only 
1-5 per cent. higher than in the same period of last 
year, while the production of railway material has 
increased by 19°5 per cent., and that of shapes 
by 1:7 per cent. It is added that the daily 
deliveries of crude steel to the home con- 
sumers is higher by 106 tons than in August 
last, so that a considerably reduced quantity 
must have been sent abroad. Having given so 
much information, it is somewhat surprising that 
the Stahlwerksverband did not supply the actual 
figures of exports. For many reasons it is desir- 
able that these should be given, and it is worthy of 
note that the German Press lays stress on this 
omission. 

In the absence of definite information on this 
subject there is, naturally, conjecture as to the 
real volume of this branch of German exports. But 
in this country for a long time past it has been 
commonly reported that German steel was “off the 
market ;” and it has frequently been stated that 
the absence of the usually keen competition in 
the South Wales steel market had contributed in 
no small degree to the improvement in that dis- 
trict. On this point, failing authoritative informa- 
tion, it is hardly safe to hazard an opinion. But 
it isa striking fact that there has been no real falling- 
off in the importation of these products. In the 
first nine months of the current year the imports 
of unmanufactured steel have amounted to 399,000 
tons, as compared with 414,000 tons in the corre- 
sponding period of last year, or a reduction of only 
15 tons. In 1904 the Board of Trade pointed out 
that the general assumption that all these imports 
came from Germany, Belgium, and the United 
States was quite erroneous. The following figures 
by the Board of Trade set forth the total imports 
under this head for the five years commencing 
1901 :—182,649, 280,945, 273,945, 513,317, and 
603,969. These imports are shared by the principal 
countries as follows :— 


Germany. Belgium. Netherlands. United States. 
Tons. Tons. Tons. Tons. 
1901... 15,908 31,246 ... 74.509 50,964 
1902 ... 31,862 185,784. 128,329... 3,594 
1903 3,927 145,790 104,790... 488 
1904 4,409 106,241 98,402 253,494 
1905... 136 255,951 135,646 207,913 


The most striking features of this table are the 
decline of direct shipments from Germany, and the 
fluctuations in the exports of the United states. It 
is rather significant, however, that American ship- 
ments, after falling to a nominal level, should, for 
two years in succession, have risen to over 200,000 
tons. This lends some support to the statement of 
the Board of Trade, that the United States has 
appropriated the British market for this class of 
steel exports. The reason given by them was that 
the United States quoted lower prices than Ger- 
many. This statement was quoted by the president 
of the Stahlwerksverband to the Cartel inquiry as 
proof of its contention that if Germany did not 
send these exports to Great Britain other countries 
would. This elicited a prompt reply from Dr. 
Schmieding, director of the Barop rolling mills, that 
it was undoubtedly a fact that Germany could make 
steel billets, ingots, and bars cheaper than any 
other country in the world. . 


The Clyde Strike. 


A CONFERENCE was held in Newcastle on Friday 
last between the Execiitive Council of the Federa- 
tion of Shipbuilding and Engineering Trades and 
representatives of the Boilermakers’ and Iron Ship- 
builders’ Society, of which the main object was to 
decide, if possible, on a satisfactory line of policy 
to be followed by the latter body in view of the 
lockout of all the members intimated for Monday, 
the 19th inst., and preparatory to the further con- 
ference with the Clyde employers arranged for the 
13th inst. Although nothing official or definite 





was communicated to the public as to the 
results attending this conference there were 
good grounds for believing that there would be 
immediate resumption of work on the part of the 
strikers, with, perhaps, an undertaking on the part of 
the employers that the question of an advance would 
form the subject of conference in the spring or earlier. 
Attempts at outside mediation, as has already 
bzen shown, have all through been futile; but the 
intervention of the fellow-workmen of the strikers— 
the Federation of Shipbuilding and Engineering 
Trades—has apparently served the useful purpose 
of bringing home to the Boilermakers’ Executive 
the fact that the other trades concerned in ship- 
building and boilermaking — especially the great 
body over whom the threat of lockout was looming 
darkly—did not agree that anything was to be 
gained by prolonging the strike. Both at the New- 
castle Conference on Friday last, and at subsequent 
local meetings of delegates from the Clyde branches 
of the Boilermakers’ Society, the position has been 
thoroughly discussed, and although great reticence 
was observed on the part of the officials as to 
what proposals they had decided to submit to the 
employers, the impressions gathered from the con- 
duct and bearing of the general body of strikers 
have been such.as have distinctly pointed to a 
pacific compromise being offered. This impres- 
sion was well founded, for the outcome of the 
final conference with the employers is that it has 
been “ recommended ”’ to the men that they should 
resume work on the conditions existing at the time of 
the strike, and that they might then expect to be met 
by the employers in conference again at an early 
date next year. It is understood that, the employers 
having thus again made their position clear, the 
workmen’s representatives, before leaving the con- 
ference, intimated that they had decided to recom- 
mend an unconditional resumption of work, seeing 
that a conference as to a rise—or even a drop—in 
wages was not at any time a difficult matter 
to arrange. Whether the general body of work- 
men on strike or involved in the threatened 
“lockout” will fall in with this recommenda- 
tion is officially uncertain. This can only be 
definitely known after “mass meetings’’ have 
been held at various Clyde districts where the 
full position is laid bare, and the general vote for or 
against returning to work is recorded. A ballot has 
been arranged for the several districts, and already 
in some cases the clear declaration is in favour of 
an immediate and virtuallyan unconditional resump- 
tion of work abandoned seven weeks ago. The full 
results of the ballot —seeing that all the districts on 
the Clyde have to be sounded—will not be 
known till to-morrow, the 17th inst., when the 
threatened lockout of the whole general body of boiler- 
makers would take effect. If, as is fully expected 
this general and hurried ballot shows a majority in 
favour of the resumption of work, it will, of course, 
enable the employers to get their works under 
weigh at once. Finally, we may say, as the 
result of inquiries, it appears that amongst both 
masters and men there is a decided feeling that the 
“strike” is now virtually at an end, and that the 
Clydeside works will on Monday or Tuesday resume 
their activity. 


A Late Repentance. 


APPARENTLY, the London County Council is 
about to alter entirely its views regarding the way 
in which street widenings, executed in conjunction 
with the construction of tramways should be paid 
for. When the Council undertook the reconstruc- 
tion and management of certain of the London 
tramways, it was decreed that a number of street- 
widenings must be carried out. The question then 
arose as to how these widenings were to be paid 
for. In its wisdom the Council decided to require 
in many cases a contribution of one-third of the 
cost from the local authority of the district in 
which the improvement was situated, and, as regards 
the remaining two-thirds, to charge a moiety.each 
to the account of the improvement and to the 
tramways account. On this point we have remarked 
several times, and have demonstrated how that by 
this method of making up accounts the tramway 
finances showed a false result. Moreover, we have 
not been alone in the matter. From almost every 
side has come the same sort of criticism, till at 
length the Council—or some of its committees — 
have come to the conclusion that possibly some- 
thing really is wrong with this excellent method of 
hiding the fact that the tramways, in actual fact, have 
been, financially, a failure. In a joint report, 
dated October 31st last, made by the Finance, 
Highways, and Improvement Committees, we find 
the following pronouncement :—“ The allocation of 
the cost according to this principle, viz., one-third 
to the tramways account, and one-third to the 





account of the particular improvement, is obviously 
one which cannot be defended on purely logical 
grounds.” It is further admitted that, though the 
widenings would sooner or later have had to be carried 
out, tramways or no tramways, they frequently 
have actually been executed considerably before they 
would have become finally necessary. Consequently 
we have the following additional admission :— 
“Some charge against the tramways account may 
not unfairly be insisted upon as a recognition of the 
improvements being carried out at an earlier date 
than would otherwise be the case.” Perhaps even 
more startling than the foregoing is the following 
statement :—‘‘ In any case where an improvement 
is undertaken specially on account of tramways, we 
think that the whole cost should be charged to the 
tramways account, and that where an improvement 
is undertaken as being desirable and urgently 
needed, apart from any question of the construction 
or reconstruction of tramways along the thorough- 
fare, there should be no charge against the tram- 
ways account.” Whilst the first portion of this 
quotation evinces much common sense, we cannot 
but feel that the second offers means of carry- 
ing on the extravagant policy of the past if the 
Council is so minded. Were there an entirely 
independent body to say which widenings were 
necessary and which were not, then we can imagine 
nothing fairer than this. Unfortunately, however, 
it is the Council itself which says whether a widen- 
ing is to be made or not, and it is quite within the 
bounds of possibility that it may, in future, declare 
that all widenings carried out are of immediate 
necessity, and that nothing atall is to be charged to 
the tramways account. 








LITERATUBE. 


The Electron Theory. A Popular Introduction to the New 
Theory of Electricity and Magnetism. By E. E. Fournier 
pD’ALBE, B.Sc., Lond., A.R.C.Se., with a Preface by 
G. JOHNSTONE Stoney, M.A., Se.D.,.F.RS. London: 
Longmans, Green and Co. 1906. 

Tus book, an octavo of 311 pages, proposes to explain 
in simple non-mathematical language a theory of the 
universe framed by about a dozen men, for the most part 
good mathematicians, who have devoted their lives to 
the pursuit of physical science. The reviewer is often 
called upon to consider the manner and method of an 
author rather than his subject. In the present case the 
individualities of the author are quite swamped in the 
complexities and confusions of his subject. It is with 
the subject we have to do, not with the language of the 
author. We fear that.the book will be of small value to 
engineers; whether it will be prized by electricians or not 
is quite another question. It must be kept in mind from 
the first that the author has made no effort whatever to 
explain in what way the astounding statements he has 
set before us have been derived from a comparatively 
small amount of experimental data. That he leaves 
to others. All that he attempts is the setting before 
the world of this new theory. Those who possess 
the requisite mathematical powers, and have suffi- 
cient interest in the subject, can, no doubt, pursue 
inquiry on different lines. As we proceed we shall show 
that nothing scientific has ever been written which makes 
such enormous demands not only on our faith but on our 
credulity. Tyndal once wrote a very excellent little 
treatise on the “ Scientific Uses of the Imagination.” If 
he lived now, and had Mr. Fournier d’Albe’s book put 
into his hands, he would certainly recast his own. 
Faraday, Joule, Dalton, to name but a few, were men of 
imagination; but they were as very minor poets to 
Shakespeare when compared with the physical dreamer 
of the present day. The limits of faith would be passed 
at once were it not that the reader isso entirely unable to 
grasp the meaning of what is set before him—or to be 
more accurate, to form mental concepts of the things 
described—that he takes matters for granted, without 
question, and also without intelligence. 

The book begins with a preface altogether excellent, writ- 
ten by Dr. G. Johnstone Stoney—a man who ranks with 
the finest physicists of theday. It isa brief history of the 
progress of physical science, in so far as it deals with the 
nature of the universe. But it is worth while to notice 
that, although Dr. Stoney has nothing but good words to 
say of the new theory, he adds a warning. The student 
who reads the book must not regard it as final. The 
information set forth in its pages ‘he should entertain, 
not like a stereotype plate which must remain as it is, 
but rather like well and firmly set movable type, sus- 
ceptible with ease of any improvements the future may 
bring with it, while before and after each correction it 
is so firmly fixed in its frame that the most effectual use 
can be made of it.””. We see then that it is still legitimate 
to express a doubt that the last word has been said. It 
may be well to add here that Dr. Stoney directs special 
attention to a table of dimensions given by Mr. Fournier 
d’Albe in his last chapter. In it we find that a new 
unit has been introduced. We are told that the 
“obscure uncertainties of the usual tables are avoided by 
the natural expedient of adopting four fundamental units, 
viz., units of mass, electricity, length, and time.” We 
begin to think of Clifford and the fourth dimension in 
space. 

It is by no means easy within a limited space to deal 
with this book. As we have said, we are no further 
concerned with the author’s style or methods than that 
they should be lucid and concise; this they certainly are. 
To reproduce isolated statements or quotations from his 
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pages without comment would only serve to mislead the 
reader, and treat Mr. d’Albe unfairly. But to review and 
criticise the theory as a whole is impossible under the 
conditions; and the criticism, if complete, would be 
completely intelligible to not many of our readers. It is, 
of course, possible that the volume will be made a text- 
book from which much may be learned parrot fashion. 
An intelligent mental assimilation of its contents must 
inevitably be rare. The best plan we can follow consists 
in @ succinct ‘statement of the fundamental principles of 
the theory, an indication of what it involves, and a few 
criticisms of what appear to us to be weak points in the 
structure. 

Though the book deals almost altogether with electrical 
and magnetic phenomena, it must be understood from the 
outset that we are not a whit nearer than we were in the 
old rubbed amber days to knowing what electricity is. 
Indeed, curiously enough, Mr. d’Albe admits that the 
reason why sparks can be got from a stick of amber, or a 
cat’s back, remains to be satisfactorily explained. All 
that the new theory tells us is that electricity instead of 
being a continuous fluid is one discrete, broken up into 
particles or corpuscules, 30,000 times smaller than the atom 
of ordinary matter. These “electrons” combine with 
and separate from the atom, which is still supposed to exist, 
notwithstanding much that has been written tothecontrary, 
and the book deals with these relations, or as we should 
say, with the phenomena of electricity, or electrical 
phenomena. At the very beginning we are introduced 
to statements which are simply staggering. “The 
fundamental property of the electron which distinguishes 
it from ordinary matter is that it repels another electron.” 
This repulsive “force” is past all mental conceptional 
power. We are told that two grammes of pure negative elec- 
trons, placed side by side, one centimetre apart, would repel 
each other with a force of 320 quadrillions of tons. Let 
one of the groups be placed at the South Pole and the 
other at the North Pole, and they could still repel each 
other with a force of 192 millions of tons. This is a 
hard saying, but it is as nothing to much that follows. 

We stop for a moment here to say that why this 
repellent “foree” is exerted no attempt is made to 
explain. This also seems to be the place in which to call 
attention to the use of certain words to express particular 
phenomena in a way that appears to be very inaccurate. 
Thus “force” is constantly used to represent action. 
Time was when force was defined as the cause of motion; 
we are glad to say that the modern text-book knows this 
definition no more. Force merely expresses the existence 
of a couple, or, in more popular language, the magnitude 
of a stress; but it can produce no physical effect, 
because it is always balanced. Again, we have the words 
attraction and repulsion; no attempt is made by Mr. 
d’Albe to explain how they work, or the reason of their 
existence. Through what medium, for example, 
can a repulsive effort of 320 quadrillions of tons be 
conveyed from one group of electrons to the other? 
What is the link along which the mighty effort of 192 
millions of tons proceeds from the South Pole to the North 
Pole ; and how does it happen that matter and electrons 
can live together in happy families, in spite of a 
repellent energy which would suffice to burst the universe 
into cosmical dust? Again, why are all the implications 
of the word attraction left out? “Action at a distance ” 
appears to be quietly accepted without question. This 
‘attraction” appearsto be very important, for the affinity 
of an electron for a neutral atom is “ the strongest cohesive 
force known,” and it seems to be advanced that it is this 
which holds a metal together, or indeed all substances. 
Mr. d’Albe goes on to show that any electron coming 
within the radius of molecular action would be instantly 
captured and absorbed by a positively charged atom. 
Here a difficulty occurs—a weak spot in the structure 
of the theory. “Since the number of free electrons in the 
universe is by all accounts strictly equal to the number of 
positively charged atoms, or rather valencies of such atoms, 
it is difficult to conceive how it is possible for any electrons 
to have remained free at all. Were they all to become 
absorbed—as they some day will be, most likely—there 
would be no electric action of any kind, and, we suspect, 
no chemical action either, and two sciences would become 
superfluous.” A laboured attempt is made to get over 
the difficulty, and the whole question is quietly suffered 
to drop. 

The fundamental basis of any theory must be sound, 
or the theory will suffer. Now, the repulsive efforts of 
the electrons are ostensibly essential to the whole super- 
structure of the theory. It is quite possible to imagine the 
fact; it is not possible to accept it as proved until we know 
at least a little of the mechanism by which it works. The 
dimensions of a gramme of pure electrons must be very 
small. The cross section of the interposed medium must be 
insignificant. The engineer, at ali events, will insist on 
asking, what is the material through which a compres- 
sive stress of 320 quadrillion tons can be passed? Is the 
possession of such a power by the ether compatible with 
received theories concerning its properties? Or must we 
postulate the existence of a seventh ether in addition to 
the six which Poincaré says are already required to 
comply with all the conditions of older theories? Inci- 
dentally, we may mention here that although the 
affinity for a material atom i3 the greatest force known, 
yet it is held that a glass tube or stick of sealing-wax is 
excited because a silk handkerchief rubs off the electrons 
on the surface. Surely this is an inconsistency ? 

The theory involves some statement of the nature of 
the electron and whence it came. Its energy is beyond 
all conception enormous. A gramme of electrons is con- 
centrated on a sphere of one centimetre radius. “The 
energy required to build it up is one billion horse- 
power, working for 680,000 years.” The electron has 
weight. It has been stated that the electron is a par- 
ticle of electricity. It is not. “It is the smallest 
electrified body capable of separate existence. Its 
mass is approximately 0°61 x 10 — * grammes. Its 
radius is roughly estimated at 10- % cm. Its charge 
consists of what has hitherto been called negative elec- 
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tricity, z.e., the electricity possessed by a stick of sealing- 
wax when rubbed with wool.” The theory has no ex- 
planation to offer of what a “charge ”’ is. 

The book is divided into ordinary chapters, in which 
are set out the comings and goings and doings of the 
electron, either by itself or in companies or armies. It 
is useless to talk of the fairy land of science. This tran- 
scends fairy land. Wedonotalways understand; but we 
must always admire the tremendous mental powers of 
men who have built up from a comparatively small 
number of observations of phenomena a story such as 
that which M. d’Albe has to tell. In the nursery 
the thing wanted by a hero always turned up at 
the right time. When Jack wanted to kill the 
giant Comorin, he found, against all probability, in 
his cell, a rope with which to hang him. Does a difti- 
culty arise about explaining this or that electrical action, 
the means of getting over or round it come to hand 
sooner or later, almost, it would seem, fortuitously. We 
read Mr. d’Albe’s pages, and we are inspired with 
admiration for the little scientific group of workers who 
have evolved so much from their internal consciousness. 
Far be it from us to say that it may not be all true. 
Whether it is or not, the electron theory is none the 
less a wonderful and surprising thing. 

In one respect its setting forth is marred for engineers. 
In the early days of electricity we had to deal with such 
small quantities, that minute units like the dyne had to 
be chosen for working calculations. All that is changed. 
We have now dimensions which exceed even those of 
astronomy. The result is that quantities have to be 
expressed in a very lumbering fashion; in fact, we fear 
that some persons will complain that the electron theory 
has brought with it a jargon of its own. 

It may be well to repeat here that we have made no 
attempt to give our readers a description of the contents 
of this book. We stated our reasons at the outset. 
Those who are interested—and they ought to be 
many—and will buy the book and read it for them- 
selves, will appreciate these reasons. We can do 
no more than give a general idea of the story Mr. 
d’Albe tries to tell. Many questions may be put. One 
question cannot fail to be put—What is the value of the 
theory likely to be? Let us put its conclusions in the 
simplest language. To do this we quote from Mr. 
d’Albe’s sixteenth chapter :—“ We have seen that practi- 
cally all the known phenomena of electricity and magnet- 
ism can be explained by assuming :— 

“ (1) The electric current consists in the motion of very 
small electric particles, called electrons, having a definite 
aud constant charge, and a definite mass which is con- 
stant, but becomes larger at very high velocities. 

“(2) These electrons are usually associated with 
atoms of ordinary matter, round which they describe 
circular or elliptical orbits, with periods approaching 
those of visible light waves. 

“(3) That there is a force of attraction between the 
atoms and the electrons belonging to it which continues 
to act when they are separated, but rapidly decreases 
with increasing distance. 

“ (4) That atoms deprived of electrons repel each 
other. 

“(5) That electrons mutually repel each other. 


“ (6) That electrons moving side by side, through the | 


ether, attract each other with a force proportional to the 


speed, and inversely proportional to the square of their 
distance apart. 

“(7) A change of momentum of an electron produces a 
change of momentum in every other electron.” 

Now in all this there is no promise of better things to 
come for the electrical engineer. We cannot see how a 
dynamo can be improved by the aid of the new theory. 
Indeed, Mr. d’Albe himself is unable to suggest any- 
thing useful which the theory can do, save possibly help 
the world to convert heat directly into work, instead of 
following the present roundabout methods. It may, we 
are told, revolutionise chemistry; but the revolution 
will be one of words, not facts. It will not give us a new 
dye, or get the impurities out of an ore any better than 
now. We find in various places odd statements dropped 
down, as it were, apparently without any particular 
realisation by M. d’Albe of what they involve. Thus, 
he tells us that “ Electricity is not a mode of motion. It 
is as indestructible as matter itself.” But it is just as true 
that motion is indestructible. If it is not, then the 
doctrine of the conservation of energy is untrue. 

Mr. d’Albe falls into the same mistake as that made 
by most savants. We continually find the words “we 
know,” instead of “ we believe,” used by men of science, 
or at all events by their admirers. They would be 
more convincing if they made the smaller demand 
on our faith. Lastly, Mr. d’Albe, winding up his amaz- 
ing story, says “If it should be found that all facts 
are satisfactorily explained by the assumption of the 
electron theory then the science of electricity will be 
complete, and further research into the cause and reason- 
ableness of the fundamental assumption will add nothing 
new to electrical science.” We may be permitted to 
point out that this is false logic, for it is quite admissible 
to suppose that another theory may be framed which 
will equally well explain all the phenomena in a different 
way. Asingle new discovery might suffice. An event 
of the kind would not be new in science. 








A PORTABLE PETROL WATER PUMP. 


A COMBINED petrol motor and centrifugal pump, mounted 
upon a hand spring cart, has been designed and put upon the 
market by Messrs. Hathorn, Davey and Co., Limited, 
Leeds. It is is made in several sizes, and is suitable for a 
variety of work where a portable self-contained power pump 
is required capable of being readily transported to the site, 
and put to work at amoment’s notice. The pump illustrated 
above is designed to raise 150 gallons of water per minute 25ft. 
high, and has been shipped to a Chinese waterworks for 
pumping out water from a pipe trench where there has 
been a burst main, draining sumps, &c. ; 

Besides the usual spare parts, keys, &c., 12ft. of flexiblesuction 
pipe, terminating with a foot valve and strainer, and 6ft. of 
flexible delivery hose are included. The petrol and oil tanks 
are sufficiently large to hold several hours’ supply, and in the 
case of the pump illustrated the petrol tank is entirely 
encased in teak to protect it from the excessive heat of the 
sun. Every part which requires attention is readily get-at- 
able when the bonnet is raised. At the same time, the 
simplicity of every detail has been considered, so as to be 
within the grasp of a coolie. The starting and spee(- 


| regulating handles are all brought to the outside, and ale 


readily accessible. The apparatus fully charged weighs about 
5 cwt., aad can be readily wheeled by one man, 
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A 60-70 HORSE-POWER PARAFFIN ENGINE. 


Wu recently had the °c of inspecting the engines 
for what is claimed to be the largest yacht yet built fitted with 
internal combustion engines. They have been constructed at 
the works of the Parsons Motor Company, Limited, of Town 
Quay, Southampton. One of the chief features of the 
Parsons engine is that it is designed to work either on petrol, 
alcohol, or paraffin, but it is the latter fuel which is generally 
recommended for thisclass of work, owing to its comparative 
safety as compared with petrol. However, petrol has to be 
used for starting the engine, but as zoon as sufficient heat 
has been generated to vaporise the paraffin, this fuel is used. 
By adopting this method, starting can be effected immedi- 
ately, as no time is taken up in heating a vaporiser 

The engines are illustrated on this page. They take up 
little room, the actual space occupied measuring about 
40in. in height by 33in. and 72in. over all, includ- 
ing the clutch. The approximate weight of the whole 
machinery is 2200 lb. 

The engines consist of four cylinders, each 64in. diameter 
by 8in. stroke, and at the normal speed of 630 revolutions 
per minute develop, on paraffin, about 70 horse-power. It 
will thus be seen that it is not a high-speed motor, but has 
been designed to run for long periods at its maximum power. 
A section through one of the cylinders is given below. The 
most interesting feature in the engine is the construction of 


object of this ingenious arrangement is to allow the heat from 
the exhaust gases, as they leave through the central valve, to 








No special vaporiser is used. There is simply an ordinary 
Longuemare carburetter with an adjustable needle valve 


heat the inlet valve, and, thereby, further to vaporise thecharge | suitable for use either with petrol, paraffin, or alcohol. The 


of paraffin immediately before it enters the cylinder. The 











COMPRESSION VALVE 


packing, shown in the drawing, to prevent any leakage of the 
incoming gases through the valve pocket, consists of a steel 


| 


} 


amount of fuel supplied to the jet varies somewhat in each 
case. But when this adjustment has been made it is not 
necessary to make any alteration for starting on petrol. It 


| is said that the float chamber full of petrol is quite sufficient 


for starting purposes; after which the paraffin is turned on. 
For correct working it is also necessary to alter the com- 
pression of the engine. In the case of paraffin the compression 


| used is 601b. per square inch, and for running on petrol about 


| 


90 1b. to 100lb. per square inch. The change can be readily 


| made, simply by replacing the caps shown in the drawings 


| 


| 
| 
| 


| which carries off the exhaust gases to the silencer. 


above the valves by another cap of suitable size. 
The crank shaft is supported by bearings between each pair 


| of engines, and the cam shaft is so arranged that it can be 


removed from the crank case with the minimum amount of 
trouble. The crank case is fitted with large inspection covers, 
which enable adjustments to be made. Branch pipes are 
fitted into the exhaust ports, and at the end of the pipes 
there are T pieces through which passes another long pipe 
By this 


| method any expansion which takes place in the pipe, due to 


| 


ring, and is said to act effectively. One spring closes both the | 
valves, and it has been found that this spring has to be more | effected by battery and coil, but sometimes a low-tension 


















































the heat of the waste products, does not put any stress on 
the engine. 


Lubrication is automatic to all parts. Ignition is usually 
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“Tue Excivesr" 





the valves. These, as will be seen from the engraving, are 
combined. The nickel steel exhaust valve works in a hollow 
cast iron inlet valve, each being operated from separate cams 
on the half speed shaft. The inlet valve, owing to its larger 
diameter, has not so much lift as the exhaust valve. The | 








powerful for this combination than for ordinary separate 
valves. 
lifts alone ; but when the incoming charge is being admitted 
| both valves are raised, but the exhaust valve remains on its | stick, and can be opened or closed simply by slightly pushing 
it with the finger, even when the valve is hot, 









































MARINE OIL ENGINE 


When the gases are exhausting the central valve 


seating. 








- Swain Sc 


magnetosystem is fitted. To facilitate starting asmall compres- 


sion valve is fitted to each cylinder. 
improvement on the ordinary plug cock in that it does not 


It is claimed to be an 


A diagram of 
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this valve is given above, and it will be noticed that the 
female thread is double the width of the male, allowing 
clearance for the valve to rotate every time it is closed and 
so grind itself in. With regard to fuel consumption, accord- 
ing to the results of the Automobile Club’s Motor Boat 
Trials, held last year in Southampton Water, the Parsons 
engine consumed less than one-tenth of a gallon per horse- 
power hour, and thereby gained the highest marks for fuel 
consumption. The speed of the boat was about 10 knots. 








SIX-COUPLED BOGIE GOODS ENGINE. 


THE Locomotive Superintendent of the Caledonian Rail- 
way Company, Mr. J. F. McIntosh, has recently designed 
and had built at the company’s works at St. Rollox the six- 


coupled bogie goods engine of which we give an illustration | 


above. 


The engine has been designed principally for heavy | 


fast goods traffic, and is the first purely goods engine of the | 


bogie type built by this company. 
The cylinders have been made as large in diameter as it 
has been possible to make them, in order still to retain the 


direct Stephenson link motion with valve chest between the | 


cylinders. Asin the ‘‘55,’’ or ‘‘ Oban ’’ class, the engine is 
driven from the leading coupled axle. This method has the 
advantage of reducing the incline of the cylinders to a 
minimum, if not to the horizontal position. The bear- 
ings have all been increased in size to take the 
additional weight of the boiler. The boiler is the same as 
that of the new standard, as in the ‘‘903”’’ class, with the 
exception that it is shorter in the barrel and in the fire-box. 
The tubes are of mild steel galvanised, and the fire-box crown 
is stayed directly with screwed stays to the outer shell. 
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Boiler 
Height of centre from rails 
Length of barrel .. .. 
Diameter of barrel... ..  .. 
Thickuess of barrel plates .. 
Fire-box shell— 
Length outside <<. oes 
Breadth ontside at bottom... 
Depth from centre at front 
Depth from centre at back.. 
Thickness of plates, sides . 
Thickness of plates, crown 
Tubes (steel) Se eey ae 
External diameter Se) ga), ee 
Distance between tube plates 
Height of chimney above rail 
Heating surface 
Fire-box 
Tubes... 
Total .. 
Grate area wa Oe, Be 
Working pressure .. oe : 
Weight of engine in working order 


Tender. 


Sft. 6in. 

14ft. hin. 
htt. hin. 
jin. 


ft. 
4ft. 
oft. 
4ft. 
gin. 
jn. 
242 
2in. 
13ft. 
12ft. 


64in. 
Litn. 


128 sq. ft. 

1890 sq. ft. 

2018 sq. ft. 

21 sq ft. 

175 1b. per sq. in. 
60 tons 5 cwt. 


3570 gallons 
44 tons 

sft. 

35 tons 

YS tons 8 cwt. 
57ft. 6in. 


Capacity of tanks .. 
Fuel space é Soe 
Diameter of wheels .. .. .. «. 5 se Aes 
Weight of tender, full... .. ao er 
Weight of engine and tender in working order .. 
Engine and tender, length over buffers vas 








THE NEW WAR-OFFICE. 


THE magnificent new War-office buildings in Whitehall are 
now practically completed, and probably early in December 
will be opened by the King. The advantages of having all 
the War-office departments in one building was long ago 
recognised, and with this object in view the site of the 
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DIAGRAM OF ENGINE 


Half an inch total side play is provided for the trailing axle, | prerent building was acquired in 1897. 


In the following 


a knuckle joint being placed in the trailing coupling-rod to | year the Jate Mr. William Young was commissioned by 


permit of this. 

Steam reversing gear is provided, in which is retained the 
reversing lever and notch plate. The stuffing-boxes of the 
valve spindle and piston-rod have metallic packing. The 


safety valves are of the double type, with four valves 4in. in | trapezium. 


H.M. Office of Works to prepare sketches for the new 
structure. These were approved by the Government in 1899 
and the work was then commenced. 

The site is irregular in shape, having the form of a 
This irregularity has been masked over in the 


diameter, with independent springs, which are set for a | design by the use of circular towers at each corner, supported 
working pressure of 175 lb. per square inch. Sand boxes | in every case by a square sub-tower, which takes up the line 


have been fitted to the driving wheels, and, to permit of | of the street it faces. 


‘sanding ’’ for backward running when required, they have 
also been fitted to the trailing wheels. The engine is 


equipped with the usual Westinghouse brake fittings, and has | and the north front to Whitehall-place 500ft. long. 


also an ejector and through pipes to enable it to work trains | 


fitted with vacuum brakes. Although this engine is chiefly 
intended for goods traffic, it is said to be well adapted for 
running very heavy passenger traffic. 

The following are the principal dimensions :— 

Cylinders— 
Diameter .. 
Stroke 

Wheels — 
Diameter on tread, bogie .. .. .. .. .. .. Aft. 
Diameter on tread, D., I.,andT. .. .. .. .. 5 


1ft. 
2it. 


Jin. 
2in. 


6in 


The principal front to Whitehall is 
250ft. in length, the south front to Horse Guard’s-avenue is 
320ft. long, the east front to Whitehall-avenue is 370ft. long 
The 
maximum height is 80ft. above the roadway. The design is 
Renaissance. The whole of the exterior of the building is 
faced with Portland stone. Groups of sculpture are placed 
at each angle of the building; they represent Peace, War, 
Truth and Justice, and Fame and Victory, and are the work 
of Mr. Alfred Drury, A.R.A. 

The chief internal architectural feature is the spacious 
marble entrance hall and magnificent main staircase, with its 
arcade on the first floor. This is carried out with Painswick 
stone for the pilasters, arches and”’walls, and alabaster 





imports. The steps are of Piastraccia marble with alabaster 
balusters and Brescia capping. There are also two handsome 
Brescia columns at the foot of the staircase. The rooms 
throughout have been treated as plainly as possible, but every 
attention has been given to light and air. On _ the principal 
floor alone has any special treatment been given. Here the 
rooms allotted to the Secretary of State, Council of War, 
and the Chief of the General Staff are panelled in wainscot 
oak, the whole height, with decorated plaster ceilings. The 
other rooms for heads of departments have simple panel 
dados 4ft. high. 

The building is lighted throughout by electricity, the cur- 
rent being supplied by the Charing Cross and Strand Elec. 
tricity Supply Corporation. The passenger lifts are also 
worked electrically. There are in all twenty-one lifts, five 
for passengers and sixteen for luggage. The latter are 
operated by hydraulic power. A battery of three Lanca- 
shire boilers 25ft. long and 7ft. diameter are placed 
in the basement of the building for heating and for the hot- 
water service. All the corridors are heated by radiators, and 
the rooms are warmed by ordinary fires. The hot-water pipes 
are carried in passages on one side of the passages, and the 
electricity mains on the other. The floors are hollow, thus 
allowing alterations or additions to be made without disturb 
ing them in any way. Special precautions have been taken 
to prevent fire. In order to cope, however, with any con- 
flagration that may occur, no Jess than 108 hydrants have 
been installed, and arrangements have been made so that, 
should the main break down, water under pressure can still 
be obtained from a scheme adopted in the building. The 
sanitary arrangements are of the most modern type. Lava- 
tories are situated on each floor, and they are cut off from 
the main building and separately ventilated. A complete 
system of telephones has been installed, all communicating 
with a central exchange. 

The foundations were commenced in 1899, March, 
1901, the entire site was excavated, and the foundations com- 
pleted. These may be said to consist of a huge concrete tank, 
in which the buildings are placed. The bottom is 6ft. thick, 
and the sides vary from 7ft. to 3ft. The depth of the 
foundation is 30ft. below the roadway. The first brick was 
laid in September, 1901, and since that date steady progress 
has been made with the work. It is interesting to note 
that in the construction of the building no less than 26,000 
tons of Portland stone and 3000 tons of York stone were used. 
The number of ordinary bricks employed was 25 millions, and 
14 million glazed bricks; 17,000 tons of Portland cement 
were also required. 

The designs were prepared by the late Mr. William Young, 
F.R.1.B.A., and the building has been erected under the 
direction of his son, Mr. Claude Young, in conjunction with 
Sir John Taylor, K.C.B., F.R.I.B.A. Mr. Frank Wood- 
ward is the clerk of the works, and Mr. Henry (Grace 
assistant clerk of works. 

The works generally have been carried out by the following 
firms :—The foundations, by Messrs. J. Mowlem and Co., 
Limited ; the superstructure, by Messrs. Foster and Dicksee, 
of Rugby ; plasterer’s work, by Mr. James Annan, of Pimlico; 
sanitary plumbers’ work, by Messrs. Matthew Hall and Co., 
Wigmore-strcet, London; mosaic pavements, by the Art 
Pavements Company, Theobalds-road ; wood block flooring, 
by Mr. Burgess, of Liverpool ; stoves, chimney pieces, <Cc., 
by Messrs. Yates, Heywocd and Co., of London; artistic 
gratesin principal rooms, by Messrs. M. Feetham and Co., and 
Messrs. Elsey, London; electric cables, by Messrs. Siemens 
3ros. and Co.; electric wiring, by Messrs. F. A. Glover and 
Co., Limited, of Garrick-street, W.C.; electric and hydraulic 
l.fts, by Messrs. Waygood and Co.; heating apparatus, by 
t he Brightside Foundry and Engineering Co., of Sheffield; 
boilers, by Messrs. Beeley and Sons, of Hyde, near Man 
chester; and Portland stone, by the Bath Stone Firms, 
Limited. The external architectural carving was done by 
Mr. Mabey, of Vauxhall Bridge-road, and the internal wood 
and stone carving and the marble work of the staircase, 
entrance hall, &c., by Messrs. Farmer and Brindley, Wes'- 
minster Bridge-road. 


2. 
»V 








INSTRUMENT FOR ADDING FRACTIONS.—In the de cription of this 
calculator in our issue of the 2nd inst. we gave the address of the 
inventor, Mr. J. W. Taylor, as 52, Doncaster-road, Leicester. 
Mr. Taylor has now moved to 57, Francis-road, Edgbaston, 
Birmingham, 
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FORTHCOMING MEETINGS. 
No. 1V 


——— 


Manchester Association of Engineers will hold their 
reeting on November 24th, when Mr, E. H. Johnson will 
nn ya er on ‘The Practical Utilisation and Work of the 
read ‘ ee ‘haracteristics of the Dynamo Electrical Machine."’ 
ir meeting next month will be held on December 8th, 
er ‘aper will be given by Mr. Wm. Glass on ‘‘ The Con- 
and a of Centrifugal Pumps.’’ ‘The meetings will be 
weak on January 12th, when a paper by Mr. G. James 
ets on ‘‘ ‘I'he Speed Regulation of Heat Engines.’’ On 
; abo 26th the subject will be ‘‘ Marine Gas Propulsion in 
Mblation to Imperial Commerce and Defence,’’ the author 
being Mr A. Vennell Coster. Only one meeting has so far 
hoon arranged for February. This will be held on the 23rd 
of that mouth, when Mr. H.N. Allott will read a paper on 
Reinforced Concrete.’’ The last paper of the session will 
be given by Mr. Joseph Crawford, the subject being ‘‘ Mechani- 
ars Yraught and Boiler Flue Analysis.”’ f 
The Engineering Society of the Kast London College will 
holda meeting on the 21st inst., when Mr. H. W. Heath 
will read a paper on ‘Reinforced Concrete.’’ On Decem- 
ber 12th Mr. A. P. Thurston will discuss the ‘Design of a 
Petrol Motor."’ This will be the last meeting before the New 
Year. On January 9th Mr. Philpot will give a paper on 
«Torpedo Boats and Destroyers.’’ On January 31st a debate 
willtake the place of ap ordinary paper, and this ought to 
rove interesting, as the relative merits of mathematical and 


THE 


rraphic methods will be discussed. Mr. T. Ormesby will on 
February 20th submit a paper on ‘‘ Buttressed Masonry 
Dams.’ The ‘* Manufacture and Erection of Structural 


steelwork ’’ is the title of Mr. E. G, Beck’s paper to be given 
on March 13th. On March 27th the paper will be on ‘‘ The 
Foundations and Erection of Mill Machinery,’’ by Mr. 
H. W. J. Jeffreys. The last paper will be given on May Ist, 
the author being Mr. A, 8S. Angwin, and the subject, 
“Pelegraphy.”’ 

The meetings of the University of Liverpool's Engineering 
Society ure held on alternate Tuesdays in the Lecture Theatre 
of the Walker Engineering Laboratories. The next meeting 
of the Society will be held on the 27th inst,, when some 
‘Notes on Electric Wiring ’’ will be given by Mr. J. 1. Lloyd 
Barnes, M.1. Mech. E. On December 11th Mr. Henry Hoult, 
BSc., b.Eng., will give a paper on ‘ Direct-current Turbo- 
generators.” The first meeting in the New Year will be held 
on January 15th, when Mr. H. G. Williams, B.Eng., will 
deliver his presidential address, the subject chosen being 
Military Engineering.’’ At the following ordinary meeting 
—January 29tnh—Mr. W. P. Fuller, B.Eng., will read a paper 
on “High-speed Electric Traction.’’ On February 12th Mr. 
§ Tonkin will open a discussion on ‘‘ Vacation Experiences.”’ 
Engineer-Commander Liversidge, R.N., has promised to give 
a paper on ‘‘ Condensers ;’’ this will take place on February 
26th. The last meeting of the sesston will be held on March 
j2:h, when Mr. C. Batho, M.Se., B.Eng., will give a paperon 
“steam Lines.’’ 

The Institution of Engineers and Shipbuilders in Scotland, 
whose fiftieth session was opened on the 23rd ult. with an 
address by the president, Mr. Jas. Gilchrist, of Messrs. 
Barclay, Curle and Co,, has an interesting list of papers and 
lecturers to mark this important epoch in its history. In 
addition to the presidential address, an elaborate and up-to- 





date paper on ‘‘ The Present Status of the Steam Turbine for | 


Land and Marine Purposes ’’ was submitted by Mr. E. M. 


Speakman, a condensed account of which appeared in our | 


impression for the 9th inst. Amongst other papers to be 
read during the session are the following :—‘‘ The Determina- 
tion of the Bending Moment on a Vessel due to Pitching in 
Waves,’’ by Mr. J. G. Johnstone, B.Sc. ; ‘* Notes on the 
Danish State Railway Ferry Steamers,’’ by Mr. H. M. 
Olsen; ‘‘ Ou Machinery for Covering Electric Cables, &c.,”’ 
by Mr. A. W. Wylie; ‘* The Mechanism of Power Transmis- 
sion for Electric Motors,’’ by Mr. W. L. Spence; ‘* Gas 
Engines and Suction Gas Plant,’’ by Mr. Hugh Campbell, of 
Halifax. 
first meeting, to be held on the 2Uth inst. 

The Students’ Section of the above Institution held its first 
meeting of the session on.the 6th inst.; when the president, 
Mr. R. H. B. Thomson, of Messrs. Mackie and Thomson, 
shipbuilders, Govan, delivered an interesting address. 








H.M.8. ACHILLES. 


Tue Achilles is one of the vessels of the Duke of Edinburgh 
class, in which it was arranged that the whole of the machinery 
should be interchangeable. She is the fifth of the class to have 
been tried, the others being the Duke of Edinburgh, Black 
Prince, Cochrane, and Natal, while the trials of the Warrior 
have still to take place. She was built at Elswick and 
engined by R. and W. Hawthorn, Leslie and Co., Limited. 
Her water-line length is 480ft., her beam 734ft., her mean 
draught 27ft., and her displacement about 13,550 tons. Her 
coal capacity is 1000 tons at load draught. 

‘The cylinders are 42in., 69in., 77in., 77in. by 42in. stroke, 
and were designed to run at 135 revolutions per minute while 
developing 23,500 horse.power. The boiler installation com- 
prises six cylindrical boilers and nineteen Yarrow boilers, to 
work at a pressure of 2101b. per square inch, 

She has recently completed her trials, and the following 
record of them will be found interesting :— 





ith power 


{th power 
trial. i 


trial. 


Full power 
trial. 





Dratuycht torward 


2'ft. Thin. 
Draught aft . 


27ft. fin. 


zoft. Ssiu 
27tt. Gin. 


27ft. 6in. 


Steam in boilers. . | 185 Ib. | 195 Ib. 201 1b. 
Vacuum... .|  27-7im. | 26-4 5in. 26-35in. 
Revolutions +. «| S4pyermin. | 126-1 per min. | 130-4 per min. 
Indicted h rse-power | 4382 | 16,009 - 23,968 
Air pressure .. . | lin, for dast |.lin. on Yarrow lin. on Yarrow 
turee hours boilers, -4in., boilers; lin 
| | on cylindrica:; on cylindrical 
| | bvilers oilers 
| 


14:6 knots by 


bearings measured mile mile with 
: | 23,275 H.P. 
C alper LHP... . i-s8lb. | so 1-85Tb 2.03 Ib. 
Water consumption | 
(main engines) 16-95 lb. 15-37 Ib. 
Water consurnption | . r (19-9 1b. 
(sux. engines)... 3b, 2-5 1b. 
“ossof water .. .,| 12-42tons | 33-05 tons 9-8 tons 


The trials, we are informed, were in every sense satisfactory, 
and the machinery worked exceedingly well. 











The last-mentioned paper will be read at the | 





| 
| 
| 
| 


21-58 ‘knots on 23-272 knots on | 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinwns of our 
correspondents.) 


THE GRANTHAM DISASTER, 


Sin,—It is extremely interesting to find that your corre- 
spondent, Mr. Prosser, ‘‘late foreman engine-titter, &v.,” page 
483, has had such an extended knowledge of continuous brakes, 
and, no doubt, he will be able to throw light on matters of import- 
ance relating to the practical application of brakes. 

For some time past drivers have been blamed for causing any 
‘* jerk” to the passengers when the continuous brake is applied, 
conseyuently many drivers at the present time are trying tu make 
very slight applications of the vacuum brake, the result in practice 
being that in some cases they do not apply the brake at all. 

Within the past few days | travelled in the brake compartment 
of a cor:idor train which was fitted with the usual gauge, the one 
pointer showing the vacuum in the train pipe, the other the 
vacuum in the cylinder above the piston. tunning down an 
incline | timed the train for two miles at 79} miles an hour. 
Knowing that there was a speed regulation of 40 miles an hour a 
few miles further on, I turned to the vacuum gauge and watched 
it most carefully. There were 20in. of vacuum shown by both 
pointers, The driver made a slight reduction in the train pipe 
vacuum, bat evidently not sufficient to force the ‘‘ ball salve” to 
its seat. He then made another, and afterwards a third, slight 
application. By this time he had reduced the vacuum from 20in. 
to 10in. on the gauge, and had thus lost 10in. of vacuum on the 
top side of the piston of the vehicle in which I was riding, but the 
brake-blocks, I could feel, had never touched the wheels or reduced 
the speed of the train. The driver then evidently found that he 
was getting no result. He therefore opened his large ejector, 
‘blew up” a second vacuum to 20in. on both sides of the gauge, 
made a quick application, and reduced the speed of his train from 
79} miles an hour to 40 miles an hour ina short time. 

There is no doubt that at first the driver tried to make a very 
‘gentle reduction ” of vacuum, with the resnit that air passed 
round the ball valve and found its way to the top side of the 
piston, and it is easy to see that if the driver had not ‘‘ biown up 
another vacuum,” he would have had nothing wherewith to stop. 

Then. again, there is the question of the ‘‘ passenger communi- 
cation.” I find by experiment that if a passenger pulls the chain 
in a carriage partially, he can open the valve and admit air to the 
train pipe, but not in sufficient quantities to close the ball valves. 
Here, again, the air can pass round the ball itself, and get into the 
reservoir and top side of the piston. I have always been opposed 
to giving the passengers any control over the continuous brake, and 
the experiments | am now making strengthen my opinion. In 
america they have two lines of pipes, one for the brake and the 
other for the communication, and, in my opinion, this is far safer 
than the system used in England, in which a passenger can, by a 
slight opening of the communication valve, practically effect or 
partially destroy the brake-power without the driver knowing. 

I cannot agree with Mr. Dendy Marshall—page 483—that the 
guard’s valves should be removed, but I strongly agree with Mr. 
Riekie that the emergency valve in the van should be made so as 
to remain open when opened in an emergency by the guard. 

At the same time, | would urge that guards should not apply the 
vacuum brake from the rear without great cause, for, as the brake 
will come on the rear vehicles first, it is very liable to break the 
train in two or more portions. 

In reply to Mr. Brewer—page 483—the fact that a 65}-ton engine 
ran on its side at Grantham for 20 yards does not enable me to 
estimate the speed of the train ; so much depends upon what it was 
sliding and the weight behind it. Mr. Riekie expressed his opinion 
at ly with reference to the tender, and, in reply, 1 may say that I 
formed the opinion that a bogie terder might have yot over the 
Grantham curve ; but, of course, that has nothing to do with the 
question, as the cause of run-off was due to the neglect of the 
signalman having his points in the wrong position and not seeing 
the train coming in timé to send it safely sailing up the main line 
towards Doncaster. 

Leicester,-November 12th. CLEMENT E, STRETTON, 


Sin,—There is something to be said in favour of Mr. C. F. 
Devoy Marshall's suggestion that the vacuum brake sbould be 
taken out of the control of theguard. On the other hand, there is 
something to be said against 1t. For instance, on the 9th of April 
last, a portion of the crown plate of the fire-box of a Lancashire 
and Yorkshire double-end tank engine collapsed. The heads of 
fifty-seven roof stays were sheared off, leaving holes through 
which the stezm and water rushed in such quantities as to force 
the driver and fireman from the footplate. The engine was work- 
ing a passenger train, and at the time of the accident was running 
at 25 or 30 miles an hour. The driver was severely scalded in 
making a plucky, but unsuccessful, effort to apply the vacuum 
brake. The fireman leapt from the engine, and managed to 
attract the guard’s attention. The guard thereupon opened his 
brake valve, stopped the train, and thus prevented what might 
otherwise have proved to be a serious disaster. 


New Southgate, N., November 10th. F, W. Brewer. 





UNEXPLAINED RAILWAY 


Sirn,—I have carefully re-read my previous letter to you on 
the subject of the Grantham mishap, also the reply thereto by 
Mr. Stretton, who states ‘‘that the matter can be made quite 
clear.” He then goes on to expound a theory concerning the 
vacuum brake, but I would like to refer him to my previous 
letter, where | refer to the train, after having run through the 
station, for whatever reason, taken the facing points, and gone 
round the curve a considerable distance, and then derailed 
apparently at or about the tangent point of the curves. Mr. 
Stretton’s explanation—i.c., the b ake—does not explain in the 
least the reason of the derailment ; had the train not derailed no 
one would have heen the wiser, as the fact that the train running 
through a station it should have stopped at is anything but an 
unusual occurrence; trains are run through stopping places 
very frequently, but there is no reason for their derailment 
therefrom. 

In the Grantham mishap the train derailed. 
Stretton explain ! 

May I refer him to the questions I ask at the conclusion of 
my previous letter, also t» your other correspondents, as apart 
from their, to my mind, evident bearing on the case under discus- 
sion, the question of reverse curves is one of general interest, 
and one on which | find it difficult to obtain standard information. 

I quite agree with Mr. Stretton re the influence of ‘‘an ample 
length of straight,” but what is ‘‘ an ample length ” ? 

Mr. Riekie says he agrees with me as to the tender being the 
cause of the mishap. May I ask him to let you have his explana- 
tion of his theory on the subject ? 

Reverting to Mr. Stretton’s theory of the application of the 
brake, I do not quite understand the sequence of events. The 
driver made ‘‘ the first application of the brake,” and no doubt 
with effect. ‘‘The driver would then open his large ejector,”—I 


ACCIDENTS. 


Why? Will Mr. 


| quote from Mr. Stretton’s letter—perhaps ; I think it quite possible 


ejector. 


he might have left the re-creation of the vacuum to the small 


Allowing that he did so, what would happen? The vacuum 


| would rapidly be re-created, and if the guard ‘just at that 


moment” opened his van valve he would cause an emergency 
application to be made ; the driver, and I expect every passenger 


| in the train, would soon become aware of this ; but was this so ? 
| However, granting the driver, as Mr. Stretton says, was unable 





to re-create another vacuum on account of the guard holding 








down his van valve, the brakes would still remain applied, and 
sufficiently so to reduce the speed of the train to, at any rate, 
a safe speed for it safely to traverse the curve, seeing that the 
switch was set for the train to take this branch line. 

oa Mr. Strettoncan further explain what appears to me an 
extraordinary sequence of operations of the brake ; at present I 
cannot fit it in with the known working of the vacuum brake. 

As to ,ateral oscillation, it seems doubtful wbether this bas any 
bearing on the case in point. Gro, WILLANS, C.R O. 

Smyrna Point, November 6th. 





Sir,—-Mr. John Riekie is a little ‘‘down”’ on those who do not 
happen to share his views. When I used the words “‘ nullify the 
acuon of the brake,” I had in my mind what Mr. Prosser says 
everybody knows—namely, that the driver could not obtain a 
second vacuum while the guard held his valve open. The expres- 
sion ‘‘action of the brake” may be taken in the limited sense 
+f that of the blocks on the wheels, or as including the opera- 
tions performed by the whole system, such as getting a vacuum, 
&c., and it is in the latter sense | made use of it. 

I think, on the whole, it is a mistake for the guard to beable to 
‘* prevent the driver from taking the brake off ”--Mr. Riekie’s own 
words-—or from putting it on. The driver ought to be complete 
master of the situation, backed up, as he is, by the fireman on the 
spot. ‘The guard is not in a favourable position for observation. 

It has never been suggested, so far as I am aware, that on a 
steamboat the steward should have a dup.icate telegraph in the 
pantry communicating with the engine-room, to make use of if he 
happened to look out of his port-hole and thought the ship in 
danger. 

Itis true, the guards might prevent half the accidents if they 
were to apply the brake at the psychological moment. But in 
practice they do not, and cannot do su ; they havea very poor view, 
and have other duties, which prevent their minds being kept 
steadily fixed on the road, so as to know always exactly where they 
are and what the driver bas done and is doing. 

Guildford, November 10th. C. F. DeNDY MARSHALL. 


RAILROAD NOMENCLATURE. 


Sir,—I am byno means an advocate of the indiscriminate use of 
American expressions, but in cases where these are decidedly more 
simple, clear, and concise than ours, it would be a good thing to 
adopt them regularly. One such is the handy and expreesive word 
‘*track,” universally employed in the United States and Canada 
to designate what we indifferently and ambiguously have to describe 
by such circumlocutions as “‘ pair of rails,” ‘‘ set of rails,” ‘‘ line,” 
** road,” ‘* line of rails,” ‘‘ set of metals,” ‘‘ permanent way,” &c. 
Indeed, even in technical and otherwise lucid articles—such as that 
in your issue for August 29th, 1906, ,age 651—it is often quite 
impossible to be sure what is meant, the word “line,” especially, 
being used in so many senses that one may have to read a paragraph 
over several times before one can unravel the confusion. Un- 
doubtedly, the short and unmistakable Yankee phrase is gaining 
ground, notwithstanding British prejudice, but it would be a- 
great boon to readers if THE ENGINEER would uniformly adhere + 
it in this sense, and so help to establish it firmly ; as also “‘ tie’ 
for ‘‘sleeper.” 

On the other hand, Americans might equally well remove their 
boycott on the excellent British words * uamway, * shunt,” 
‘*stoker,” which is just as unreasonable and ridiculous as 
their prejudice against double-deck tramcars. ‘‘ Fi eman” pro- 
perly denotes members of a fire brigade, ‘switching’ means 
merely the movement of the rod working the points, while “‘ street 
railway ” should be used exclusively for a heavy line laid along a 
street, and used for long passenger or freight trains drawn by 
locomotives, as distinguished from a sunken track for single electric 
cars. The non-use of ‘‘ tramway” is the more regrettable, as this 
word has become virtually international in Europe, having been 
bodily adopted in various foreign countries. The popular expres- 
sion *‘ trulley ” is obviously the misapplication of a word good in 
its proper sense. Evacustes A. PHIPSON. 

Shrewsbury, November 5th. 


, 





HORSE AND ENGINE POWER. 

Sir,—Your correspondent, Mr. Geo M. Seabroke, suggests that 
I have made some slip in my letter of the 2nd inst. 

He quotes me correctly in the first paragraph, but finds he can- 
not follow me. In his second paragraph he misquotes me by 
dividing 3750 by 9-5; it should be 4687 + 9-5, which results in a 
quotient of 493 foot-pounds, or 493 1b. acting through lft. He 
further suggests that I am wrong in dividing 38ft. by 4, then 
multiplying 493 by 4. 

I think, if he examines the conditions a little more closely, he 
will see that it is he that is wrong. 38ft. is the distance travelled 
by the piston during 58 revolutions, but only one-fourth of this is 
under the influence of power, viz., 9-5ft. Now, 4687 foot-pounds 
is the indicated work of 58 revolutions, or 38ft. traversed by the 

iston ; but the actual work was done in 9-5ft. Then, 4687 + 
9-5 = 493 foot-pounds, being the power required to act through 
38ft. to furnish the necessary driving power. Now, sufficient 
power must be developed in 9-5ft. to carry the piston through 
38ft. under an average pressure of 4931b. acting upon the piston ; 
therefore, 493 4 = 19721b, acting upon the piston through 
9-5ft., the amount required; therefore, 1972 + 90 = 22 square 
inches, the area of the piston. 

Probably Mr. Seabroke will now be satisfied that my deductions 
are correct. JOHN BatTey. 

November 14th. 





SUCTION GAS PRODUCERS, 


Str,—In your issue of November 9th, page 477, we read the 
article upon the cost of power, and we find that Mr. Esson says 
that the suction-producer system is heavily weighted by the cost 
of anthracite. 

May we remark that for more than five years we have been 
using in our suction producer ordinary hard coal containing up to 
10 or 12 per cent. volatile matter, or 10 or 12 per cent. ash, which 
can be purchased at very low prices upon the Continent. ‘The 
valves of the engine only have to be cleaned once every month. 

Paris, November 10th. J AND O.G PIERSON. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
Admiralty :— 

Engineer Captains.—W. Hines, to the President, for temporary 
service in connection with oil fuel, turbines machinery, and water- 
tube boilers; J. Fielder, to the Tamar, as Chief Engineer, 
Hongkong Yard. 

Engineer Commanders.--J. N. Crowle, to the Bedford ; W. H. 
Meadus, f r mechanical and stokehold training of seamen; J. EF. 1). 
Graham, A. T. H. Stone, and J. H. Watson, lent, to the Victory, 
f r oil fuel course. 

Engineer Lieutenants.—H. H. Rickets, to the Argyll, to assist 
Engineer Captain as Oil Fuel Instructor; W. Dawson, to the 
€ormorant, for the Assistance ; J. B. Hewitt, to the Blake. for the 
Sylvia; W.S. Reid, to the Adventure ; J. E. Haves, F. E. Dean, 
and R. D. Harvey, to the Highflyer, on completing; T. 0. 
Jameson, to the Victory, to be detailed for the Bonaventure ; 
W. H. Crichton and H. J. A. White, to the Pegasus, on recom- 
missioning ; A. C. Hall, to the Vindictive ; J. H. C. Hearn, to the 
Prince George ; A. E. Atkins and H. J: Loveridge, lent, to the 
Victory, for oil fuel course. MEH 
Engineer Sub-lieutenant.—A. Knothe, to the Vindictive, 
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HIGH GRADE CRUSHING ROLLS. 


THERE are certain features regarding the high grade crush- 
ing rolls illustrated above which are worthy of especial notice. 
It will be observed that there are no springs at all inserted 
between the tie-rods and the movable roll. In this the 
makers, Hadfield’s Steel Foundry Company, Limited, of 
Sheffield, have conformed to recent experience in fine crush- 
ing, which shows that springs not only allow an irregular 
size of material to pass through the rolls, but that they tend 
to cause uneven wear on the shells and sliding bearings. 
The pressure between the roils is taken, it will be seen, by 
four large bolts—two above, and two below the pedestals, so 
that no bending or tensile stress comes on to the bed-plate: 
This is an important feature where absolute rigidity is 
necessary. The upper bolts are dropped into slots so as to be 
easily removed. The adjusting roll is provided with self- 
aligning pedestals, and the bodies of these pedestals can be 
screwed down securely to the bed-plate after they have been 
adjusted into position, so as to prevent any chatter. The 
method of doing this is fairly obvious from the illustration. 
The back pedestals are released from the bed-plate by unscrew- 
ing nuts reached through the holes shown, and the necessary 
packing plates are removed, the tie-bolts are then screwed up 
tight, and the pedestals clamped in position again. The roll 
frames and shafts of this rnachine are exceptionally heavy. 
Eight complete sets of these crushing rolls—36in. by 1din. 
—have been recently supplied to the Caucasus Copper Com- 
pay; they will reduce 500 tons of ore per day from 1}in. to 
14mm. The ore from the mine, after passing over a set of 
grizzleys, will be reduced by means of four solid cast steel ore 
crushers, also made by Hadfield’s, and of their standard 
type, the wearing parts of which, such as jaw faces, side 
cheeks, toggle plates, and bearings, &c., are made entirely of 
‘*Era’’ manganese steel. 








ELECTRIC LAUNCH FOR LAKE VYRNWY. 


THE Water Committee of the Liverpool Corporation have 
recently taken delivery of an electric launch to replace the 
petroleum launch which has been in use on Lake Vyrnwy 
during the last eleven years. This launch has been specially 
designed for the purpose of towing barges laden with stone | 
and other materials as well as for ordinary use in inspection 
and transportation of workmen. It has an overall length of 
31ft., an extreme beam of 6ft. 8in., with a draught of 2ft. 3in. 
The hull, which has a plumb stem and pear shaped stern, is 
carvel built of Kauri pine, with frames and main timbers of 
English oak. The fittings are of teak and brass throughout. 
A long turtle-back deck forward enables the boat to be used 
in heavy weather, while the deep combing which is carried | 
round the well affords protection from the water and spray. 
Seating accommodation is provided for twenty-five persons. | 
The outside is finished in Harland’s ‘‘ snow-white’’ enamel | 
with ‘‘ Royal marine’’ green underbody. An awning of 
green Willesden canvas extends the full length of the well. 
The motor, which is fitted amidships, is of the bi-polar | 
under-type, specially designed for marine work, and is 
capable of developing 6 brake horse-power at a pressure of | 


150 volts. The controller is placed forward alongside the 
steering wheel, together with an ammeter and voltmeter, by 
means of which the current consumption and voltage when 
running are under the constant observation of the man in 
charge. The motive power is derived from eighty-eight 
accumulators of the Faure-King type, manufactured by the 
Electrical Power Storage Company, Limited. These cells 
are carried in acid-proof lockers underneath the seats. The 
motor equipment was supplied and fitted by the Motor 
Engineering Corporation. The total mileage capacity at full 
speed is about 45 miles. A flexible shore cable carries the 
current to the accumulators at a pressure of 235 volts, from 
a special charging board on shore, which is fitted with 


mile in excess of the contract speed. On a continuous run of 
three hours, an average speed of 7°8 miles per hour was 
developed. 

The launch has been designed and supplied by Messrs. 
Frederick H. Smith and Co., naval architects and engineers, 
of Liverpool, to the specification of Mr. Joseph Parry, 
M. Inst. C.E., the engineer-in-chief of the waterworks, 








A CorpoRATION GAS ENGINE AS A Birpd Trap.—A_ rather 
strange solution to a puzzling difficulty was found a few days ago 
at Sutton-in-Ashfield, Notts, where a small gas engine built by 
Manlove, Alliott and Co., Limited, of Nottingham, and supplied 





ELECTRIC LAUNCH 


reducing resistance, seven-way switch, ammeter, voltmeter, 
fuses, plugs, &c. The current is obtained from the electric 
plant lately installed by the Corporation, by means of which 
the daily compensation water flowing into the river Vyrnwy 
is utilised for the lighting of the church, hotel and offices, as 
well as for power purposes. 

The propeller, shaft, and stern tube are of manganese 
bronze, and the steering is effected by a rudder of the suspended 
balance type. A portable electric masthead light is fitted, 
which can also be utilised for general inspection and lighting 
purposes in any part of the boat. During the official trials 
with twenty persons on board, the mean speed obtained on 
the measured mile on consecutive runs with and against the 
wind was 7°75 miles per hour, this being three-quarters of a 





Lyg7 eer 


FOR LAKE VYRNWY 


| to the Council, had began to show signs of working in an unsatis- 
factory manner. One of Messrs. Manlove’s fitters was sent from 
Nottingham, and on disconnecting the air suction pipe, small 
wild bird was found lodged in such a position that one of the wings 
had got under the gas valve, preventing it closing ry ol Ap- 
| parently the grid at the mouth of the suction pipe had become dis- 
oe. and the bird, evidently of an investigating turn of mind, 
ad got tooclose to the suction pipe and been Seawn in by the 
inrush of air, carried round the bends and through the length of 
pipe till it lodged in the restricted area at the valve. Needless to say, 
the bird was dead. Instances have been known where experts have 
been called upon to make long journeys in order to investigate the 
reasons why gas engines did not start, and the trouble turned out to 
be that the gas was not turned on at the meter ; but the above is 4 
still more unusual camse for a gas engine not working satisfactorily. 
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AN ELECTRIC ANNEALING AND HARDENING 


FURNACE. 
of heating steels that are to be case- 


; problem , V 
= fT act temperature is one of importance, and 


hardened to an ex 
# 

- ee a agreed that, in order properly to treat the 

ree the following conditions must be fulfilled :—Any 

j red degree of temperature must be obtainable, and, 

rs ptained, maintained constant for any required period 


t) ; 
pot The steel must be heated through equally in every 
ae and no extraneous matter must enter the metal acci- 
dentally, either in the heating or hardening process, which 


A t the proportion of carbon in the steel. The Elec- 
eS compat Tr immited, of 121-125, Charing Cross-road, 
W.C., claims to have constructed an electric furnace which 
fulfils the above conditions. An illustration of the plant is 
given in Figs. 1 and 2. i 
The furnace consists of a fire-proof rectangular tank, for 
holding the salt bath, which is built into fire-proof cement 
contained in an iron box. | 
salt, which becomes molten when a suitable electric current 
is d through it. It is into this bath that the material to 
be heated is placed. J 
and material is heated to a uniform temperature, and, by 
lating the current, it is possible to attain any tempera- 
ture between 750 deg. Cent, and 1325 deg. Cent. This adjust- 
ment is controlled simply by switching in or out a number of 
resistance coils in the primary circuit of a transformer. 


Placed opposite to each other in the bath are two wrought ! 


.4 much attention during the past few years. | 


It is claimed that every part of the bath | 








This bath contains the metallic | 


former, which, however, was gradually reduced. At 750deg. 
Cent. the pressure in the secondary was between 13 and 18 


volts. The average watt consumption was :— 
Temperature, . 
deg. Cent. Kilowatts, 
880... 5-4 
Ve eee ee 8-5 
ae er ae ee 
The temperatures were taken with a Siemens pyrometer 


and D’Arsonval's galvanometer, the scale of which had been 
adjusted for reading off temperatures. The following read- 
ings were taken:—First, in a plane a, 10 mm. below the 
surface, the pyrometer was placed at nine points; secondly, 
in a plane 6, 87 mm. beneath the surface, readings were 
taken at nine places; thirdly, in a plane c, about 30 mm. 
above the bottom and 145 mm. beneath the surface, the same 
proceeding was carried out—Fig. 3. The table shows the 
results of the galvanometer readings :— 





Pints. 
Plane. . TES. 
1 2 3 4 5 | 6 7 | 8 9 
oo dee! SR Se: on ee 
a 1110 1110 | 1110 | 1110 | 1109 | 1109 | 1109 | 1109 | 108 
h 1120 | 1120 | 1120 | 1120 | 1120 | 1120 | 1120 | 1120 | 1120 
1123 1123 | 1128 | 1128 1128 | 1123 | 1123 | 1128 | 1123 
} | 





This shows that the temperature in every part of the same 





repayment of capital charges, the only possible chance of cheapen- 
ing the cost of production to any substantial extent lies in reducing 
the consumption of coal, and it is an index of healthy progress in 
economy if, while continuing to use the same plant, the annual 
expenditure on fuel is decreasing, while the number of units sold 
is increasing. 

e free use of steam traps is a source of heavy loss in some 
generating stations. Due to their liberal use and to the scattered 
sewer they occupy, the hot water they discharge is frequently 
ed into the nearest drain and runs to waste. A long experience 
has shown that an equally satisfactory and more economical 
arrangement is to connect all the water separators, valve casings, 
cylinder jackets, &c , to a small pipe, from which steam is taken 
to operate a bank of boiler feed injectors. By this means all the 
steam required to work the injectors is derived from points where 
condensed water collects, and itis thus all saved and expeditiously 
carried back with the steam through the injectors direct into the 
boilers. The injectors used should be of varied sizes, the smallest, 
when at work continuously, being equal to feeding the boilers on 
low loads. 

One steam trap of suitable size is provided at the end of the 
injector ,block, and this trap comes into action during the short 
and infrequent intervals when the injectors are out of action for 
repairs. Another advantage of this arrangement is, that the large 
and often wasteful steam-drivenfeed pumps can be shut down and 


| maintained as reserve plant. 


An economical stand-by boiler-feed arrangement is obtained by 
employing three-throw pumps driven by electric motors and fitted 
with variable stroke gear, which allows the use of a constant speed 


| motor and permits the stroke of the plungers being graduated from 





the maximum to zero, or vice versdé, whilst in action. An indicator 
should be fixedon each pump to show the amount of water 
delivered per hour. 
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iron electrodes, each connected by wrought iron bars to a 
transformer, which transforms a single-phase alternating 
current to the voltage necessary for the operation of the 
furnace, Any voltage, from 5 to 25 volts, can be obtained 
for keeping the various temperatures constant in the 
furnace. The transformer is further arranged to give higher 
voltages of 50 to 55 volts, so as to obtain high tempera- 
tures for bringing the furnace into working condition. It is 
said that with a steady voltage in the primary, the ammeter 
ee will afford a good gauge of the temperature of the 
th. 


The makers claim many advantages for their furnace. As 
the current passes through the bath itself, the thermal effici- 
ency is high compared with other types where the furnaces 
are fired from the outside. Moreover, the articles to be 
treated can be raised to the hardening temperature in, it is 
said, about one-fifth the time’ necessary with a gas furnace. 





Fig. 3 


These furnaces may be used in any workshop without the 
addition of special ventilating schemes. No poisonous fumes 
are emitted which can affect the operator of the plant. The 
apparatus is fireproof, and makes neither smoke, or soot, or 
corrosion. It only takes half an hour to bring it from the 
cold to a white heat. 


demonstrate practically that the temperature throughout the | 


bath is nearly constant. The bath with which the test was 

© was 160mm. x 160mm. x 175 mm. deep—see Fig. 3. It 
was filled with barium chloride, which melted at about 950 deg. 
ent. When lower temperatures than 1000 deg. Cent. are 
required, a mixture of two parts of barium chloride and one 
part of chloride of lime is used. The voltage of the primary 
circuit at 50 cycles averaged 190 volts, and for starting up 
that of the secondary, 50 to 55 volts at the control trans- 


plane is nearly the same. A further test was made by placing 

the pyrometer at different depths below the middle point, | 

No. 5 of the horizontal section, and moving it from top to | 

bottom, and then in the reverse direction, the current strength | 

in the bath being maintained constant during the whole test. | 

The results obtained were as follows :— 
At - mm. below the surface at Point 5 


é ” ” ” 


1115 deg. Cent. 
1133 


” 


At 20 v3 - pe 5 
At 40 . z i ve 
At 87 is ‘a “ 1135, 
At 145 35. 


been in use 
for twelve months, and with temperatures up to 1300 deg. 
Cent., and complicated designs of the tools to be hardened, 
‘* spoils ’’ were almost unknown, and that the hardened steel 
showed a clean, smooth surface. 











INSTITUTION OF ELECTRICAL ENGINEERS 
(LEEDS SECTION). 


PRESIDENTIAL ADDRESS BY GEORGE WILKINSON. 


_ IN an inaugural address the condition of the electrical industry 
in its various branches, with special reference to its development 
up to date, is often reviewed, and forecasts as to the future are | 
frequently made. I prefer to leave’ this task to others, and to 
address you upon matters to which I have given some attention 
during the past year. Asa supply station engineer much of my 
time is taken up in carrying out the varied duties connected with 
the supply of electtical energy, and in endeavouring to solve, in 
the most direct and economical way, problems that arise in con- 
nection with such supply. Such economical solutions are necessary 
if the substantial benefits which electricity can furnish are to be 
available at a price which all can afford to pay. I offer the follow- 
ing suggestions, which, I fear, are rather discursive to my col- 
leagues who are interested in the supply-of electrical energy to 
the general public, and who recognise that their duty is not | 
merely to make a profit on the business, but also to secure a 
reliable, effective, and cheap service available to all residents and 
business people in the district. 


Considering, first, the power station. It will often be found 


4 2 : | that while reasonable economy is secured in the generator room 
An interesting experiment has been made in order to | : - 


and care is taken to employ efficient plant and skilled labour 
therein, the boiler-house, being a less congenial sphere, is a 
department that receives less attention, the details are not so care- 
fully considered, and the equipment, unfortunately, is worked by 
men who are often below the average mechanic intelligence and 
education. 

An investigation of supply station records will show that from 
half to four-fifths of the works’ cost of generation is incurred in 
the boiler-house, and this is chiefly for coal; also it is obvious that 
in places where electricity supply stations are already in opera- 
tion, and where a fixed sum must be allocated annually for the 


| increase the steam output of 


| covering the bars with fuel, (2) 
| to burn in holes. 
| met in tubular boilers, by employing the well-known chain-grate 
| bars of extra length and width, and in Lancashire boilers the most 


| of increasing the pressure to an excessive degree at feeding 





Figs. 1 and 2—ELECTRIC ANNEALING AND HARDENING FURNACE 


A further easily realised and very substantial economy is to 
employ steam temperature water to feed the boilers, 7.¢., to bring 
the boiler feed-water, after it has left the economiser or other pre- 
liminary heating device, into direct contact with live steam, so that 
the feed-water temperature is raised before it enters the water 
space in the boilers to a point equal to that of the steam itself. It 
is not necessary for me to refer in detail to this source of economy 
as I dealt at length with the subject in a paper read at the Muni 
cipal Electrical Association’s Convention held in London last June 
and it is sufficient here to state that its adoption will secure a 
greater utput of steam from any steam boiler using ordinary hot 
feed-water, and at an increased economy, averaging at least / per 
cent., and, in most cases, considerably more. Effective plant for 
securing steam temperature feed is simple, easily applied, and 
neither costly nor cumbersome. Where steam temperature feed- 
water is introduced, a further step in point of output and efficiency 
may be expected if the boiler furnaces are enlarged and fitted in 
every case with a brick arch, so that the flames do not directly 
impinge upon the heating surfaces. This will not only 

uce the smoke, but will raise the furnace temperature and 
the boiler. Practical objec- 
are (1) the difficulty of 
the liability of the fire 
These objections, I think, may be efficiently 


tions to such enlarged furnaces 


effective remedy appears to be the removal of the furnaces from 
the narrow-flue tubes to the front of the boiler, larger furnaces 
being built out on the boiler front by wrought iron plates well 
lined inside with firebrick, and provided with firebrick arches, and 
on the outside by ordinary brickwork, a cavity being formed 
between the outside brick lining and the metal shell of the 
furnace. Air for supporting combustion will be drawn through 
this cavity, entering by an aperture located over the furnace 
and round the sides thereof, thereby picking up any waste heat, 
and passing at a high temperature through the grate bars to 
the fuel. By these methods not only will a higher furnace tem- 
— be reached, but the heat upon the boiler plates will be 
tter distributed, and the ebullition area thereby extended. 

In many boiler-houses forced -hot-air draught could be easily 
applied, the heat to the air being derived from the hot gases 
leaving the boilers for the chimney. ‘Ihe economy so produced 
is often very substantial, but the equipments at present used for 
this purpose are often cumbersome and very costly. 

So long as carbon filament lamps continue to be used, and in 
view of the improvements in efficiency and grading which will be 
effected in these lamps in the near future by British manufacturers, 
it is important that more uniform pressure should be obtained upon 
electricity supply mains. My experience is that pressure regula- 
tion by automatic apparatus is the only satisfactory and effective 
method of obtaining good and dead-beat regulation. In addition, 
it is necessary to have distribution mains of ample section, as 
pressure regulators can maintain uniform pressure only at pre- 
determined points upon the network. The too frequent practice 
ints, 
in order to compensate for abnormal drop upon the distribution 
mains, is to be strongly condemned ; the proper remedy for poor 
lighting at the extremities of distribution mains is to put down 
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more copper. Formerly a remedy for drop in pressure was found 
by doubling the pressure of supply, and large sums have been 
expended by supply undertakers in this direction. Works which 
still give a low voltage supply—say, near 100 volts—are likely 
to reap a rich reward in the near future, as the consumers are in 
a position to obtain the economic benefits offered by the new 
metallic filament incandescent lamps. I have had lamps of this 
type in use in my house since July last, each giving a light equal to 
thirty-two British candles for an expenditure of under 40 watts. 
With current at 3d. per unit, and including the extra retail price 
of the metallic filament lamps as against the carbon lamps, and 
assuming an average life of 600 hours only for the metallic 
filament lamp, the relative cost comes out for 32 candle-power 
lamps for the 600 hours at lls. in the case of the former, 
as against 17s. 9d. for the latter. As far as [ can judge 
from results in my house, the useful life of the metallic filaments 
will average at least double that of the carbon lamps, while 
they are not so sensitive to voltage variation, give a more brilliant 
quality of light, and the bulbs on normal voltage do not blacken, 
hence the candle-power is more uniform throughout the life of 
the lamp. The tei of these lamps justifies the hope of a vast 
and early extension of the electrical industry throughout the 
whole country. 

The question of tariffs is one which might with advantage be 
considered by an organisation representative of the whole supply 
industry. The issue of recommendations by such an organisation 
would be useful to engineers, and especially to directors and com- 
mittee men, many of whom appear to be in utter ignorance of 
the fundamental principles governing the vital question of tariffs. 
In my view, the adoption of fiat rates, with graduated discounts, 
according to the number of units used — specified period, is 
fundamentally wrong. Such a tariff cannot be fair and equitable ; 
customers who are quite unprofitable may get a substantial dis- 
count, while customers who are exceedingly profitable to the supply 
may get a very small discount. Attempts to get over this 
inequality of treatment due to flat rate tariffs have been made by 
varying the discounts according to the class of consumer under 
consideration, but this is only lessening the evil and is in no sense 
a cure. Again, there is often a big discrepancy in the prices 
charged for lighting and for power, the former being frequently 
too high, while the latter is certainly often too low. 

The present alternative to the flat rate is the well-known 
maximum demand tariff, which isa more equitable method. Inas- 
much, however, as the method of calculating the amount due is 
unintelligible to many consumers, it has become unpopular ; more- 
over, a customer charged on the maximum demand tariff does not 
know until the end of the quarter, or the half-year, to what extent 
he will benefit, or, in some cases, he does not know if he will 
benetit at all, as this is not determined until the quarter or half- 
year has expired, whilst he is often nervous about switching on his 
lamps lest he should increase his maximum demand. There are, 
of course, other systems of charging in use to a limited extent, 
some of them being the result of expediency rather than of equity. 
In some cases demand indicators have been used to develop busi- 
ness in its early stages, but when the business has reached a point 
at which the engineer can afford to make a change a flat rate tariff 
has been introduced and the demand indicator system abolished. 
The change, while simplifying the accounts and appealing as it 
does by its simplicity to the consumer, has no serious prejudicial 
effect upon the receipts, as the losses made on some consumers 
are counterbalanced by the extra profits obtained from others 
This condition of affairs is satisfactory so long as the supply 
authority is content to make excessive profits on some consumers 
and to apply a part of them in making up the losses on other con- 
sumers ; but the former are likely to rest content with flat rate 
tariffs just so long as they remain in ignorance of the true con- 
dition of affairs, and no longer. 

The fact is gradua'ly dawning upon the general public that the 
longer they use electricity per day the less average price per unit 
should be paid, and I venture to say that in a few years, when this 
equitable principle becomes generally recognised by users, flat 
rates, even when modified by graded discounts, will not be tolerated 
either for lighting, heating, or power purposes, unless some 
economical system of electrical storage is meanwhile evolved. 

The chief factor in the cost of supply is made up by the “‘ fixed 
charges ”—exactly how much this is per annum is easily ascertain- 
able in every case, and it probably varies from year to year. Each 
consumer should be charged his fair proportion of thissum. The 
exact amount to be paid should be recorded on each consumer's 
premises, not in the form cf so many units chargeable for half-year 
at an increased price per unit, which is the clumsy and perplexing 
method of the demand indicator, but by an instrument which 
records the consumer’s proportion of standing charges clearly in 
£s. d. 

The remaining item in the total cost of supply is the ‘‘ genera- 
tion cost,” which is by far the smaller item and is practically a 
~ uniform and unvarying cost per unit, to cover which a very low 
flat rate can be fixed. Considerably less than ld. per unit will 
cover this item, and also afford ample profit to the supply 
authority. 

As illustrating the present wide divergence in the matter of 
tariffs, I set forth below the published scales of charges of four of 
the largest and most important municipal undertakings in the 
country, which may be taken as fairly representative of the whole 
kingdom. These | designate A, B, C, and D:— 

A. The rate payable by a consumer for a supply of electrical 
energy for lighting in any one establishment—whether used direct 
from the mains or through a motor generator or other apparatus— 
shall be 34d. for each unit up to 3000 units per quarter, 3d. for 
each unit in excess of 3000 units to 10,000 units per quarter, and 
24d. for each unit in excess of 10,000 units per quarter. A 
reduced rate shall be charged for electrical energy supplied for 
power or for cooking or heating when measured by a separate 
meter, namely, 2d. for each unit up to 3000 units per quarter ; 
14d. for each unit in excess of 3000 units per quarter to 10,000 
units per quarter ; and 1d. for each unit in excess of 10,000 units 
per quarter. 

B. Electrical energy used for lighting: For first 300 units per 
quarter, 5d. per unit; for any further quantity used in the same 
quarter, 34d. per unit. Electrical energy used for long hour light- 
ing: For tirst 300 units per quarter, 3d. per unit ; for any further 
quantity used in the same quarter, 2d. per unit. 

Note.—This special low lighting rate has been fixed to encourage 
a day load, and is for the benefit of consumers who use their 
supply of electrical energy for lighting during a large number of 
hours per annum. In order to avail themselves of it consumers 
will be required to enter into an agreement in which they 
guarantee a minimum payment of £15 per annum for not more than 
twelve 16 candle-power lamps, or their equivalent, connected to the 
circuit ; a further guarantee of 25s. per annum for every addi- 
tional 16 candle-power lamp, or its equivalent, connected to the 
circuit will also be required. Current reckoned at the above rate 
per unit can be used up to the value of the sum guaranteed, any 
additional current being charged at the same rate per unit. Con- 
sumers will be required to have all lamps so guaranteed connected 
to a circuit kept distinct from the ordinary lighting supply, and a 
separate meter will be installed upon this circuit. Should any 
alteration be made in the number or candle-power of the lamps so 
guaranteed, notice must be at once given to the department, or in 
default the consumer will be liable to have the supply charged at 
the department’s current rates for ordinary lighting purposes. 
Electrical energy used for motors: For first 300 units per quarter, 
2d. per unit ; for any further uate used in same quarter u 
to 3000 units, 14d. per unit. here 3000 units or over are u 
per quarter—after the first 300 units at 2d. per unit—ljd. per 
unit, 

C. Private lighting: Maximum demand system, with initial 
charge of 44d. per unit with daily average of B hours and 23d. per 
unit after, or flat rate of 4}d. with discounts from 24 to 444 per 


cent. Power and heat: Maximum demand system, 24d. per unit 





for daily average of 14 hours, and 14d. after, or flat rate of 24d. 
per unit with discounts from 5 per cent to 65 percent. Traction 
supply : 1?d. perunit. Special purposes: Shipyards with 30° per 
cent. load factor, 14d. to per unit. 

D. Charge per unit: For lighting, 54d., or a fixed charge of £7 
per annum per kilowatt of maximum demand at ]3d. per unit ; 
for motors, ld. to 1{d. per unit according to hours of user. 

The perusal of these tariffs will, I think, be convincing proof 
that present-day methods of charging are unsatisfactory, and they 
must appear unintelligible and chaotic to the general public. 

An ideal tariff would fulfil the following conditions :— 

(1) Protect all consumers from unfair or excessive charges 

(2) Secure from every consumer a reasonable and readily 
assessable profit to the supply authority. 

(3) Be applicable without variation to all conditions and for all 
purposes for which electrical energy is used. 

(4) Be capable of easy explanation, and its equity should be 
apparent to all persons of average intelligence. 








THE COKE TRADE. 


No branch of the coke trade has undergone such remark- 
able developments of late years and absorbed such a large 
expenditure as the washing of coal and manufacture of coke. 
Owners of large collieries producing a good brand of coking 
slack and smudge have been bound to turn their attention 
to the utilisation of that class of fuel to the best advan- 
tage. The introduction of the various systems of by-pro- 
duct coke manufacture has revolutionised the system ; yet, 
strange to say, according to the mining statistics just issued 
there were out of 27,924 ovens of all kinds erected, 24,104 
ovens of the beehive type still in existence at the close 
of 1905. Durham, which has always taken the lead as a coke 
producing district, had 15,384 ovens erected, and of these 
14,259 were of beehive shape. It is well known that Durham 
coke always takes a leading place in the trade, and, apart 
from its high smelting properties, the fact of a large portion 
being made in beehive ovens still finds favour with some con- 
sumers. For comparison with Yorkshire, which at the end 
of the year had only 5581 ovens available for work, Durham 
seems slow in regard to the adoption of by-product ovens. The 
district is only accredited with the erection of 892 patented 
ovens, whereas in Yorkshire 628 were at work at the close of 
1905. Since that period new instailations capable of working 
at least 200 additional ovens have been put down in the 
district, and will produce a vast extra output by the end of the 
present year. 1905 was a remarkably busy year with regard 
to the introduction of patented coke-making and washing 
plants. Seven of the leading thick seam Yorkshire collieries 
erected 119 patent ovens, and four firms built washing plants 
capable of dealing with 2550 tons of slack and smudge per work- 
ing day of ten hours. It is, however, interesting to note that up 
to the close of last year there were 4743 ovens of the beehive 
shape in existence in the county. The number is, however, 
fast diminishing; long ranges, erected years ago by the 
Frodingham Iron Company and other firms, have been 
allowed to fall into disuse. After Durham and Yorkshire, 
Derbyshire and Lancashire are the two next largest coke- 
producing districts; but there are only 2612 ovens at work 
in the two districts, and of these only 180 are erected on the 
by-product principle. According to the return the Coppée 
system up to the close of last year had the lead, having 
erected 1041 ovens in Durham and Monmouthshire; 726 
ovens on the Simon Carves system were returned as erected, 
and of these 372 were at work at Yorkshire collieries, 253 in 
Durham, and 101 in Staffordshire and Lancashire were also 
at work. The Otto Hilgenstock method of coke manufac- 
ture had been adopted to the extent of 421 ovens in Durham 
and Yorkshire, and 309 ovens were erected under the Servet 
Solvay system. The introduction of by-product plants has 
entirely changed the trade, and ultimately every large producer 
will have to adopt the system. It is held by those best able 
to judge that the new patented methods have regulated prices 
and played into the hands of iron smelters, and had it not 
been for the adoption of the new system of manufacture 
coke would realise 2s. per ton more money. It is claimed 
for the old method of manufacture that the natural slow 
procedure renders it of great market value, and more adapted 
to certain kinds of work. The production under the old 
method is, however, on the decline, and it is becoming a 
debated question whether the production of the coke or the 
utilisation of the by-products commands the most attention 
commercially speaking. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron Scarce and Dear. 

Pic iron is by no means over abundant in supply ; indeed, 
some brands are still off the market, whilst others can only be had 
in limited quantities. The sustained heavy continental and Trans- 
atlantic demand is to a large extent responsible for this condition 
of affairs. Northamptons are 54s. 6d. to 55s. 6d., and Derbyshires 
55s. to 56s. Staffordshire cinder pig is in brisk call for foundry 
use at 52s. 6d. to 53s. 6d., and so is part-mine at 55s. to 57s. 
There is a limited demand for best all-mine at 85s. to 90s., and a 
few good orders are held for cold blast at 110s. 


The Rise in Unmarked Bars. 

The advance of 5s. which was declared on the 8th inst. in 
unmarked bars, making the new price £7 5s., was expected, and 
its effect on the market was, therefore, somewhat discounted. 
The increase checked buying temporarily to a slight extent, but 
not materially, and the bar firms declare that the new figure is by 
no means too high, considering how pig iron is advancing, and 
how, therefore, their costs of production are rising. Sir George 
Hingley, Bart., took the chair at a recent meeting of the Unmarked 
Bar Association. Much satisfaction was expressed when it became 
known that Mr. E. Parkes had consented to retain the presidency 
of the Association, but as his parliamentary duties keep him a 
great deal in London, it was decided to appoint Mr. C. W. Roberts, 
of Messrs. Roberts and Cooper, as vice-chairman, to assist Mr. Parkes 
in his presidential duties. The question of affiliating the Associa- 
tion to the Iron and Steel and Allied Trades Employers’ Federation 
of Great Britain was postponed for further discussion. It was 
decided to ask the Lancashire and North Staffordshire unmarked 
bar makers to increase their price at ports, so as to lessen the 
ourrent competition. 


Galvanised Sheets: Good Shipments. 

Galvanised corrugated sheets of 24 w.g., f.0.b. Liverpool, 
are still commanding about £13 5s., and an early advance in the 
belated Association figure of £12 15s. is anticipated. The ship- 
ments for the month of October have increased in quantity from 
34,964 tons to 37,925 tons, and in value from £418,346 to £517,290. 
The shipments for the first ten months of the year have risen in 


quantity from 418,340 tons to 517,290 tons, and in value f 
3,929,216 to £4,777,842. For the shorter period the {2% 
increases in quantity, compared with a year ago, have bean aaa 
Australia, New Zealand, Canada, and Chili. For the eto 
period the chief increases have been with India, the Amen 
Republic, Chili, Central America, Australia, New Zeal, wy 
Canada, and Germany. Plain black sheets are quoted £8 12s, 6 
to £8 lds. Pe 


Steel Active. 

Semi-finished steel is in good demand at £5 17s. 6q to 
£6 for Bessemer sheet bars, and £6 to £6 2s. 6d. for Siemen: 
The circumstance that this material is scarce and dear, both $a 
the Continent and in America, is helping to sustain English phe 
Welsh quotations. The Clyde strike has not had as depressing a 
influence as was at one time expected. Structural stee| is also in 
good demand at well sustained rates, and is being required b 
engineers in connection with bridge and roofing work. Joists Be. 
quoted £7 to £7 2s. 6d.; angles, £6 15s. to £7 ; and girder plates 
£7 10s. to £7 15s, These last figures are also asked for mild steel 
engineering bars, which are in good request. 


Wages of Engineers. 

There is no fresh development, at time of Writing, to 
chronicle with reference to the application by the men for an 
increase of 2s. per week from the present minimum wage of 365 
per week, and for an advance of 5 per cent. on piecework. The 
employers are still of opinion that with materials as dear as at 
present, and with every prospect of their becoming yet dearer 
they cannot afford the concessions asked for. ; 


New-street Railway Station. 

‘The roof of New-street London and North-Western Rail- 
way Station is being strengthened, and the work is expected to be 
completed in about six months’ time. It has a length of 1080ft., 
and a single girder span of 212ft., at a height of 75ft. from the 
rails. The roof is fifty-three years of age, snd at the time of its 
erection it was considered to be the largest single-span roof extant, 
The ends of the girders rest on substantial iron columns. The 
main wrought iron girder is of an elliptical double T form, 
Beneath this is a thick cylindrical tie-rod, also arched, and con- 
nected with the upper portion by twelve upright trusses of lattice 
work, the intervals between each upright being crossed by tension 
straps. The examination shows that the roof has worn remark- 
ably well so far, and that it will justify an expenditure of several 
thousand pounds in its reinforcement. Amongst other work, the 
wind screen at the south end of the station has been reconstructed, 
To each of the roof girders is being applied a supplementary tie- 
bar or double strap of steel, extending from foot to foot of the 
girder, at about 5ft. below the centre of the original tie-bar. The 
supplementary tie-bar is braced up into a slightly arched form by 
rods depending from the main arch on each side of the upright 
trusses. Pneumatic tools have been used, with much success, for 
riveting the steel work in position in the roof. 


Cycles and Motor Cars. 

At the seventeenth annual meeting of Messrs. Alldays and 
Onions, held at Small Heath on the 8th inst., the chairman, Mr, 
Edward Tailby, said, with regard to the works in which their cycle 
and m»tor business was carried on, they had to report steady and 
continued progress. Their motor trade had shown a satisfactory 
increase in comparison with the previous year. They had had to 
extend their factory to cope with the motor orders. and further 
additions to works and plant were being made during the present 
season. Mr. William Allday, who also spoke, said if they could 
have turned out ten motor cars for every one, they had the cus- 
tomers for them. The difficulty had been in getting the cars out. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, November ]4th. 


Pig Iron Variable 

THERE was a large attendance on the Iron 'Change on 
Tuesday, makers and merchants being well represented. _ Business 
generally, however, was on the quiet side, so far as local require- 
ments were concerned, and there was a remarkable absence of the 
speculative element. It became known in the course of the after- 
noon that prices of Scotchiron, notably Gartsherrie and Dalmelling- 
ton, had been advanced 1s. per ton. This must have applied 
generally to all sorts of Scotch foundry iron, as merchants declined 
to quote except for the all round advance. Middlesbrough was 
lower on spot, notwithstanding the reported increasing demand for 
Germany and America. Inquiry, however, failed to elicit informa- 
tion in regard to any change in other English makes. Makersand 
their representatives on ’Change still held that they were totally 
indifferent to booking orders, although there was perhaps more 
Staffordshire iron obtainable. Forge iron was the turn easier, and 
in some cases 6d. lower. 


Finished Iron. 
Makers report a continuance of the steady demand. 
Bar makers are well employed. 


Steel. } 
Plates are very firm, and demand for billets is also good, 


makers obtaining full rates. 


Manvfactured Copper. ; 
We could hear of no change, demand on the whole being 
good, 


Sheet Lead. 
About 5s. per ton lower. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 64s.; Lincolnshire, 
61s.; Staffordshire, 60s.; Derbyshire, 62s. to 63s. ; Middlesbrough, 
open brands, 66s. 7d. to 66s. 10d. Scotch: Gartsherrie, 69s. 6d. 
to 69s. 9d.; Glengarnock, 67s. 6d.; Eglinton, 67s. ; Dalmellington, 
66s. 6d., delivered Manchester. West Coast hematite, 70s. 6d. to 
7l1s., f.o.t.; East Coast ditto, 70s. to 70s. 6d., f.o.t Scotch 
delivered Heysham: Gartsherrie, 67s. 6d. to67s 9d. ; Glengarnock, 
65s. 6d.; Eglinton, 65s.; Dalmellington, 64s, 6d. Delivered 
Preston: Gartsherrie, 68s. 6d. to 68s. 9d.; Glengarnock, 66s. bd. 
Eglinton, 66s.; Dalmellington, 65s. 6d. Finished iron : Bars 
£7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s, 6d. to £8 12s. 6d. Steel: 
Bars, £7 10s.; hoops, £7 17s. 6d.; hoiler plates, official, £8 12s. 6d.; 

lates for tank, girder, and bridge work, £7 7s. 6d.; English 
Fillets, £5 12s, 6d. to £6 ; sheets, £8 12s. 6d. Copper: Sheets, 
£113 to £115 ; tough ingot, £104 to £104 10s.; best selected, £105 
to £106 per ton, seamless copper tubes, 134d.; brazed ditto, 134d. 
to 134d.; seamless brass tubes, 104d.; brazed brass tubes, 1!4d.; 
condenser, 1144.; rolled brass, 97d. brass wire, 9fd. to 10d. per lb. 
Sheet lead, £225s. perton. Tin: Tough ingot, English, £198 10s. 
per ton. 


The Textile Industries. 

Owing to the number of cotton factories being erected in 

Lancashire, textile machine making has received another impetus 
and a great amount of overtime is being worked. 


The Lancashire Coal Trade. 
There was a fair attendance on the Coal Exchange, bu: 





there was a quieter feeling in house coal. The season is agains 
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ised consumption. Furnace coal was steady. Shipping 


an and shows some improvement. Best coal, for domestic Ua 
” to 15s.; seconds, 13s. to 13s. 6d.; common, 9s. 6d. to 


ses, ]4s. “ oo py > 
Pos. 6.5 best round engine fuel, 8s ; best slack, 7s. to 7s. 6d.; 


medium, 6s. 6d. to 7s.; common, 5s, 6d, to 6s., at the pit. 
The A.S.E. Wages Question. 

The Manchester engineers have decided by ballot to 
accept the increase in wages offered by the Employers’ Federation 
: fortnight ago. The result was :—For acceptance, 3470 ; against, 
673. The advance of 1s. per week on time and 24 per cent. on 
piece has been in operation for a week or two past in most works 


in the district. 


BARROW-IN-FURNESS, November 15th. 


Hematites. 

There has been no slackening off in the demand for hema- 
tite pig iron during the past week, and a steady run of business is 
still reported by makers, who are all well employed, and who are all 
well sold forward. The market, indeed, shows features of steadi- 
ness, which foreshadows a long and brisk period of activity. The 
demand for hematites is, however, much stronger from steel makers 
outside the district than from local makers, and the prospect is 
that this condition of things will be maintained, at any rate 
for some time to come. There are thirty-eight furnaces in 
blast, and they are producing a heavy tonnage of metal—indeed, 
it may fairly be said that the outpnt of the district is being 
maintained at practically its maximum. Outside of ordinary 
Bessemer classes of iron, there is a good business doing in malleable 
iron, in the commoner grades of metal, in ferro-manganese, and 
in charcoal iron. The consumption of all these sorts is quite equal 
to the production, as is shown by the fact that stocks are not 
increasing. Warrant stocks are unaltered at 72,006 tons. Makers 
hold practically no stocks. Prices are steady at 71s. per ton for 
mixed Bessemer numbers f.o.b., and warrant sellers are at 70s. 
net cash, buyers 2d. less. There is a good trade doing in iron ore, 
both native and foreign, and very large cargoes of the latter are 
being brought into local ports. The yield of native mines is not 
adequate to meet the demand of local smelters, and especially so 
as some of the native ores are regularly shipped to other districts 
where smelting operations are carried on. Prices show little or no 
change. Native sorts are at 16s. 6d. per ton net at mines, aid 
foreign classes realise about 20s, net at West Coast ports. 


Steel. 

There is less doing in the steel trade, and orders are not 
only fewer in number but lessextensive. The quietest department 
of the steel trade is that of rails. There are few orders in the 
market, and all makers are anxious to secure them. Heavy sec- 
tions are at about £6 per ton net f.o.b. The rail mills are at the 
moment stopped, and the immediate outlook is not satisfactory. 
There is a fair demand for plates, but the mills are not on full 
time. Ship plates are still at £7 perton net cash. Merchant steel 
is quiet. 


Shipping and Coal. 

The shipping trade is well coehenren. and the aggregate 
export this year so far of iron and steel has reached 713,333 tons, 
compared with 718,274 tons in the corresponding week of last year, 
a decrease of 4941 tons. A strong tone is maintained in the coal 
and coke trades. The demand is full and the supply adequate, 
while prices are firm and steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General. 

THE condition of trade in the coal, iron, steel, and other 
industries of this district continues pretty much as formerly 
reported. In the large establishments, where the heavy manufac- 
tures are carried on, the various departments, with very slight 
exception, are fully employed. The placing of the Admiralty 
orders for armour plates is the most important event to be recorded 
this week, and brings much-needed fresh work in the armour plate 
mills, where it was greatly needed. Iron prices keep firm, as a 
rule, and local makes are well sold. The coal trade is in a satis- 
factory state, more especially in steam fuel, for which there is a 
remarkable shipping demand. The removal of the coal tax is 
exciting no little interest. At the colliers’ meetings there is much 
talk of the repeal being made the means of advancing wages, with 
what result remains to be seen. 


The Iron and Steel Trade. 


The activity in the iron market and the steel industry, in 
all its departments, is fully maintained. With regard to steel, 
the qualities used in railway material manufacture are very largely 
in request. There is no falling off in the call, both on home and 
foreign account, for high speed steels, the United States being 
among the leading markets for this class of steel. West Coast 
hematite irons are quoted this week at 79s. to 79s. 6d. per ton, less 
24 per cent., delivered at Sheffield and Rotherham ; East Coast, 
75s. 6d. to 76s. 6d. per ton net. No changes are reported in the 
official quotations of Lincolnshire or Derbyshire irons. Current 
prices are given as follows :—Lincolnshire, No. 3 foundry, 58s. 6d. 
per ton; No. 4 foundry, 56s. 6d. per ton; No. 4 forge, 55s. 6d 
9d ton; No. 5 forge, mottled, white, and basic, 59s, per ton; 
Jerbyshire, No. 3 foundry, 60s. per ton; No. 4 forge, 57s. per 
ton; bars, £7 10s. to £7 15s, per ton; sheets, £9 to £9 10s. per 
ton. 


Armour Plates. 

A welcome change in the armour plate department is now 
brought about by the placing of the orders for the new 
battleships shortly to be laid down. The total value is under- 
stood to be about £1,500,000. The orders are for the three 
new Dreadnoughts, and are the most important that have been 
placed for a considerable time. The new work will be exceed- 
ingly acceptable in the Sheffield armour-plate mills, where, as 
we have already stated, the old contracts have reached the 
finishing stages, 


The Activity in Hull Coal Trade. 

The business done by Yorkshire and adjoining coalfields 
with Hull during October has been satisfactory, even beyond 
anticipation, the increase, indeed, being phenomenal. It is more 
than 40 per cent. better than the rae 3 done in October of last 
year. The weight of coal received at Hull !ast month was 520,000 
tons, as compared with 367,456 tons in October, 1905, and show- 
ing an advance of 134,480 tons, on October of 1900, the previous 
best corresponding month on record. The total is pretty evenly 
divided between the contributing collieries of South Yorkshire, 
West Yorkshire, and Derbyshire, substantial advances being shown 
in the individual returns from each area. For the three-quarters 
of the year the total is 4,158,176 tons, which is largely in advance 
of any previous return for the corresponding period. Last year 
the total during the same period was 3,216,016 tons. The exports 
have also largely increased. During October there was sent from 
Hull to foreign markets a weight of 295,409 tons, against 197,704 
for October of last year; the exports for the completed 
period of the year have reached a weight of 2,077,210 tons, as 
Fe ao with 1,408,138 tons for the similar period of last year. 
Of the foreign markets North Russia is an éasy first, having taken 
last month 80,333 tons, against 65,380 tons in October of 1905 ; 


third place with 36,366 tons, ‘against 16,974 tons; and Egypt a 
fourth with 29,652 tons, against 7729 tons. For the ten months 
North Russia had 473,019 tons, against 333,752 tons for the similar 

riod of 1905; Sweden, 335,151 tons, against’282,283 tons ; Hol- 
and 219,717 tons, against 154,064 tons ; and Egypt, 150,457 tons, 
against 58,912 tons. The coastwise exports from Hull have also 
largely increased. 


House Coals, Coke, &c. 

Domestic fuel is in fair request, and prices ‘continue firm. 
Best Silkstone fetches from 12s, to 12s. 6d. per ton, secondary sorts 
making from 10s. to 10s. 6d. per ton. Barnsley first quality 
“softs” find a ready market at 10s. to 10s. 6d. per ton; good 
seconds, about 9s. per ton; household nuts, 7s. 6d to 8s. per 
ton at the pits; coking slack and smudge,*from 4s. 6d. to 4s. 9d. 
per ton; manufacturing coal, for steam generating purposes, from 
3s. 3d to 3s. 6d. per ton at the pits. Coke, having‘ regard to the 
large output, is well called for. Prices range from 11s. to 11s. 3d. 
per ton, washed samples making 12s. to 12s. 6d. per ton at the 
ovens, 


Railway Material. 


Business is quite equal to former reports, and in some 
instances even better. Further inquiries are me received for 
rolling stock material of nearly every description, including 
carriage fittings, steel cranks and straight axles for locomotives, 
steel engine tires, cotters, pins, &c., for East Indian railways, as 
well as colliery tubs, wheels, and axles for colliery trucks. The 
wagon builders of Sheffield and Rotherham are well employed. 
Orders for a good deal of railway material have codon 2 been 
placed in other directions, and these may bring considerable busi- 
ness to this district. 


Cutlery, &c. 


There has been some improvement in the home demand 
for cutlery, silver, and electro-plate, mainly for the season business 
in Christmas and New Year productions. Manufacturers are 
seriously affected by the high prices of material of all sorts. In 
the cutlery trade the recent advance of 20 per cent. in ivory handles 
is the chief adverse factor in high-class goods. The foreign call 
for cutlery does not alter much. The value of cutlery exports 
during October was £66,915, as compared with £65,576 for October 
of 1905 ; for the ten completed months of the year £585,376, as 
compared with £546,086. + The principal distant customer for the 
year so far has been Australia, which took during the ten months a 
value of £90,552, compared with £82,563 for the corresponding ten 
months of 1905. Canada is a close second with £75,884, compared 
with £70,198; and the United States comes third with £75,691, 
compared with £64,790. On the month, Australia shows a decrease 
from £14,932 to £8814; while Canada shows an increase from 
£6996 to £9008 ; and the United States market also improved last 
month to £11,436 from £7421 in October of 1905. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
The Wages Disputes. 

{Nn commercial circles the wages difficulties in the ship- 
building and engineering industries have attracted a large amount 
of attention during the last week. Happily, two of the disputes 
have been settled, at any rate fora time. Thus the strike at the 
Scotch shipyards, which bas an influence on business in this 
district, has been ended after six weeks’ duration by the men 
abandoning their claims, and in this district the engineers have for 
the present withdrawn their demands for an advance, but state 
that they will renew them in February. Apparently they agree 
with the employers that trade in their branch of industry is not so 
active as it was a short time ago; but the strike of platers and 
helpers on Teesside continues, though efforts have been made to 
bring about?a settlement. It is now in its third week, but as yet 
has not stopped work at the shipyards. Theré*are 400 rlaters out, 
with about 1400 helpers. A few helpers are at work with the 
apprentice platers who are in no way concerned in the dispute, and 
with the assistance of these the shipbuilders are continuing work 
as far as possible. But, as their jobs are completed the 
riveters and caulkers are thrown out of work, and at some 
of the yards fitters, blacksmiths, joiners, &c., have already received 
their notices, but it is believed that they will be kept on short time 
until the termination of the strike. On Tuesday there was a con- 
ference at Stockton between the employers and the representatives 
of the platers at the eight yards concerned, but, unfortunately, a 
settlement was not arrived at It was officially stated that ‘‘ the 
suggestions put forward by the men were not acceptable to the 
employers to form a basis of settlement, but they have offered to 
meet the platers again as soon as they’have anything definite to 
propose.” The representatives of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society will ask the men for further powers to 
effect a settlement, and then another conference will be held. It 
will be remembered that the employers are asking that there shall 
be a readjustment of the rates paid to platers, bringing them down 
to the rates that rule in Scotland. The men object because they 
consider that they will have to suffer reductions equal to 30 or 40 
percent. The employers are firm in their attitude, because they 
cannot afford to pay so much more for labour than their Scotch 
competitors give. 


Speculation in Cleveland Warrants. 


Cleveland warrants have been going out of Connal’s public 
stores at a great rate this month, and everything in legitimate 
trade seems to favour the opinion that prices will be higher than 
they have yet been during the last six years. But notwithstand- 
ing this, the movement in the price of warrants has been down- 
ward during the last ten days, and markedly so this week, 
bringing the prices of Cleveland pig iron in makers’ and mer- 
chants’ hands down with it, and checking buying generally. The 
cause of the drop in the price of warrants is quite well seen ; it 
does not in the least degree indicate that actual trade is any 
worse, for it decidedly is not. The reason for the decline is 
found among the speculators, a number of whom are not in a 
position to withstand the influence of the increase in the bank 
rate. Wherethey have had to get monetary accommodation to 
carry on their operations, the expense of holding the warrants 
has become too heavy, and thus it has been necessary during 
the last few days for them to dispose of their warrants, and their 
forcing them on the market has naturally brought down the price 
of warrants, and, with them, those of Cleveland pig iron in both 
makers’ and second hands. As low a rate as 56s. 8d. cash buyers 
has been touched this week for’Cleveland warrants, and it is back 
almost to what it was before the demand from America for Cleve- 
land iron set in last month. The fall is purely the result of specu- 
lation, and has gone on in the face of very satisfactory influences. 


American Demand for Cleveland Pig Iron. 

There is still a good inquiry and a fair business done on 
American account, but, of course, the buying is nothing like as 
brisk as it’ was in the latter part of last month. Altogether, up to 
the present it is calculated that 50,000 tons of Cleveland pig iron 
has lately been sold to the United States, or taking hematite and 
Scotch, the quantity will be over 75,000 tons, for the conveyance of 
most of which steamers have already been secured. Early this 
week an attempt was made to further depress the warrant market 
by circulating a report that some of the American orders for Cleve- 
land iron had been cancelled. This was not the case, but the 
report served its purpose. It is not to be denied, however, that 


America is not being igs rapidly enough to satisfy require- 
ments over there, yet the shipping facilities are being taxed to the 
utmost. Arising partly out of this American demand for Cleve- 
land pig iron, Messrs. Boleckow, Vaughan and Co. and Messrs. 
Connal and Co. have given notice that the charges for stowing pig 
iron in vessels of 3000 tons and over will be increased from 34d. 
to 44d. per ton, as the work is considerably harder than when 
loading the small handy steamers that usually carry the pig iron. 
The iron has to be deposited in the holds further away from the 
hatchways, and that involves more handling. It is probable that 
this example will be followed by other firms. Larger vessels than 
formerly are being employed for the carriage of pig iron. 


Cleveland Pig Iron. 

Warrants having been obtainable this week at as lowa 
price as 56s. 8d. cash, the price of Cleveland makers’ iron has 
dropped, though not to the same extent. Thus No. 3 has been at 
57s. 6d. per ton for early f.o.b. delivery, and there have been sales 
by second hands at 57s. 3d. At the same time, it must be noted 
that some of the leading firms have asked and secured over 58s. 
There is extremely little stock in makers’ hands; indeed, some 
think too little, because it is practically impossible to get 
iron from them for prompt delivery—indeed, the total stock with 
makers in the whole district will hardly reach 10,000 tons. No. 1 
Cleveland iron is at 59s.; No. 4 foundry at 56s. 6d.; and No. 4 
forge at 55s. 3d. There are no quotations for mottled and white 
iron. 


Hematite Iron. 

Consumers are not buying freely just at present, partly 
because of the labour difficulties in the allied industries, which 
complicate the situation considerably. Exports of hematite iron 
have increased of late, especially to Germany and America. The 
price of mixed numbers is kept at 70s. 6d. per tun, but 71s. ix 
secured by some of the producers. There does not appear to be 
any reason why prices should fall, particularly while materials are 
so dear. Rubio ore cannot be got under 22s. per ton delivered 
at Middlesbrough, and some merchants are quoting 22s. 6d., not- 
withstanding that the freight from Bilbao has recently dropped 
nearly 8d. per ton, being now about 5s. 44d. per ton for next month's 
loading, and it is likely to be lower still, as the Baltic season is 
practically over. Furnace coke is about 19s. per ton delivered at the 
Middlesbrough works, and the supply is short, because the colliery 
owners are selling large quantities of coking coal to Germany, 
instead of converting it into coke. The former pays them better 
and they have reduced the number of coke ovens in operation 
just when an additional number sheuld be in operation. 


Stock of Pig Iron. 

There is very little pig iron unsold in makers’ hands. Out of 
Connal’s public stores Cleveland iron is being take» freely, and 
is largely sent to the United States. On 14th inst. the stock was 
568,814 tons, a decrease this month of 8661 tons. Of this stock, 
548,887 tons is No. 3 quality, and 19,927 tons No. 4 foundry. No 
other iron is now contained inthestore. If shipping facilities were 
better the stock would decline more rapidly. 


Shipments of Pig Iron. 

Good as the exports of pig iron from the Cleveland district 
were last month—in fact, they were the best on record—they are still 
better this month, notwithstanding the bad weather at sea. Large 
cargoes are now being set to the United States, and shippers are 
rushing iron as fast as possible to Germany, because soon the frost 
will prevent deliveries into the interior ; but so far there has been 
no difficuity in this respect. The quantity of pig iron shipped 
from the Cleveland district this month has been 59,730 tons, as 
compared with 55,730 tons last month ; 37,144 tons in October, 
1905 ; and 30,295 tons in October, 1904, all to 14th. 


Finished Iron and Steel. 

Business is somewhat more favourable, and would improve 
still more if the wages dispute at the Teesside shipyards were 
adjusted. Manufacturers, as a rule, continue well supplied with 
orders, and only at one establishment is anything less than full 
time worked. ‘hus, producers are in a position to keep up prices, 
and they get these for such contracts as are placed with them. 
For steel ship plates the price is £7 ; for steel boiler plates, £8 ; 
for iron ship plates, £7 5s.; for steel ship angles, £6 12s. 6d.; for 
packing iron, £6 ; for steel joists £6 7s. 6d.; for iron sh‘p rivets, 
£7 17s. 6d.; for steel sheets, black, £8 5s.; for steel bars, £7 ; and 
for iron bars, £7 5s., all less 24 per cent. f.o t. Galvanised corru- 
gated sheets, 24 gauge, are at £12 15s., less 4 per cent. f.o.b. 
Heavy steel rails are at £6 5s.,and C.I. railway chairs at £3 1és., 
both net f.o.b. About 30,000 tons weekly of steel is now being 
turned out in the Nerth-East of England, of which 60 per cent. is 
being used for shipbuilding purposes. 


Coal and Coke. 

A good business is being done, but it is not so active as 
that reported last month, and there has been more prompt coal on 
the market this last fortnight, because steamers have not arrived 
at the proper time to take their cargoes, and the coal has had to 
be offered elsewhere. Still, the position is very good, and for best 
steam and gas coals 11s. per ton is accepted for the current month’s 
delivery, with seconds at 10s. The export demand for coking coal 
has never been so active, and it is realising such good prices that 
coalowners prefer to ship it rather than convert it into coke. 
Thus there is a scarcity of coking coal for home consumption, and 
the same may be said of coke. On this account both these are 
dear, 19s. per ton having to be paid for medium coke delivered at 
Middlesbrough furnaces. A good many of the Durham miners are 
dissatisfied that the Conciliation Board did not, last week, give 
them a greater advance than 1} per cent., and some of their repre- 
sentatives on the Board have resigned. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE has been noticeable quite recently a disposition in 
some quarters to adopt an anxious view of the geseral prospects of 
trade. This impression appears to be a result of the existing labour 
disputes, aided by dearer money and the further advance in the 
cost of material. As regards the money question, it is felt that it 
is an international one, and that if the trade of the world 
goes on expanding as it has done of late, some measures will 
have to be adopted that will give greater elasticity to our 
monetary system. The great rise in the price of minerals 
and metals undoubtedly tend to restrict manufacturing enter- 
prise, as only contracts of urgency are being undertaken at present. 
The strike on the Clyde has had a very serious effect, not only on 
the shipbuilding industry, but on a variety of trades whose interests 
are largely interdependent. Fortunately, there is at length a 
prospect that the strike will be speedily brought to an end, and 
that a further extensive lockout of workmen, which was to take 
place at the end of the present week, will be averted. Such, at 
any rate, is the expected outcome of a conference of representa- 
tives of employers and workmen that was held in Glasgow on 
Tuesday of this week. 


The Boom in Pig Iron. 

The persistent demand for pig iron on the part of America 
has become almost a justification of the application of the term 
‘* boom ” to the business that is now being done with the Scottish 
ironmasters. Scarcely a day passes that urgent inquiries are 








Sweden is second with 43,745 tons, against 39,994 ; Holland takes ! there have been complaints that the iron that has been bought for 





not made regarding the possibilities of future delivery, and very 
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considerable sales have taken place ; indeed, it may be said that 
the ironmasters have recently been selling iron quite up to their 
capacity of production, and the result is a further increase in prices. 
The inquiries that have arrived most recently from the States appear 
to indicate considerable urgency, inasmuch as they refer not to one 
class of iron, but to all, ordinary, basic, foundry, or hematite 
being each in request. Vessels have been chartered to take iron 
from Glasgow to Boston at 6s. 6d., and from Glasgow to New 
Orleans at 7s. 3d. per ton. It is estimated that since the present 
demand sprang up orders have been received for about 50,000 tons 
of Scotch iron for shipment to the States. Of course, the home 
demand has not of late been very pressing, else there might have 
been greater stringency in the market. If time were allowed for 
the manufacture, the amount of the business received so far 
would not cause any great pressure of work, but it is the matter of 
urgency that gives force to the business, and is therefore telling 
on the market. 


Prices of Scotch Makers’ Iron. 


The prices of Scotch makers’ pig iron are firmer, and some 
special brands have been advanced ls. per ton. G.M.B., No. 1, is 


quoted at Glasgow 65s.; No. 3, 63s.; Govan and Monkland, Nos. 1, 
65s, 6d.; Nos. 3, 63s. 6d.; Carnbroe, No. 1, 67s. 6d.; No. 3, 64s. 6d.; 
Clyde, No. 1, 69s.; No. 3, 64s.; Gartsherrie, No. 1, 70s. 6d.; 


No. 3, 65s.; Calder, No. 1, 69s. 6d.; No. 3, 64s. 6d.; Summerlee, 
No. 1, 70s. 6d.; No. 3, 65s. 6d.; Langloan, No. 1, 71s.; No. 3, 
66s.; Coltness, No. 1, 80s.; No. 3, 65s,; Glengarnock, at Ardrossan, 
No. 1, 70s.; No. 3, 65s.; Eglinton, at Ardrossan or Troon, No. 1, 
67s. 6d.; No. 3, 64s.; Dalmellington, at Ayr, No. 1, 68s.; No. 3, 
63s. 6d.; Shotts, at Leith, No. 1, 69s. 6d.; No. 3, 64s. 6d.; 
Carron, at Grangemouth, No. 1, 70s.; No. 3, 65s. per ton. 


The Warrant Market. 

There was a quieter feeling in the pig iron warrant market 
early in the week, business being largely realising, with the effect 
that prices tended lower. But the recurring inquiries for pig iron 
on American account exercised a strengthening effect, and the 
market gradually assumed a firmer aspect. Business was done in 
Cleveland warrants from 57s. 2d. to 56s. 8d. cash, 57s. 84d. one 
month, and 58s. for delivery in three months. The presumption 
is that former purchasers have been taking profits on the strength 
of the American reports, which, on that account, have so far 
not had their full effect on the course of prices. 


Hematite and Foundry Iron. 


A considerable amount of the iron sold for America is of 
the foundry quality. Standard foundry pigs are at 56s. 3d. per 
ton. Cumberland hematite has been done for delivery in one 
month at 70s. 3d., while Scotch hematite is quoted 72s. for delivery 
at the West of Scotland steel works. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week reached 12,009 tons, compared with 6143 in the same week of 
1905. There was despatched to the United States 4600 tons, 
Canada 1597, India 310, Australia 305, South America 293, Belgium 
230, Hollan 
other countries 223, the coastwise shipments being 4019, against 
4098 in the corresponding week of last year. The arrivals of 
Cleveland pig iron at Grangemouth were comparatively light, 
amounting to 4946 tons, against 10,617 tons in the corresponding 
week, showing a decrease of 5671 tons. There is, however, a total 
increase in these imports for the year to date amounting to 26,584 


d 225, Germany 65, Italy 60, China and Japan 172, | 


12s, 6d.; seconds, lls. 6d. to 12s.; best washed peas, lls. 6d. to 
lls, 9d.; seconds, 10s, 6d. to 10s. 9d. very best smalls, 10s. 3d. to 
10s. 6d. ; best ordinaries, 9s. 6d. to 9s. 9d.; seconds 8s. 6d. 
to 8s. 9d.; inferiors, 7s. to 8s. Monmouthshire semi-bituminous : 
Best large 14s. 6d. to 14s. 9d.; best ordinaries, 14s. to 14s. 3d.; 
| seconds, 13s.to 13s. 3d.; inferiors, 12s, to 12s. 6d. House coal, 
| best, 16s. to 16s. 6d. ; t ordinaries, 14s. to 14s, 3d.; seconds 
| and other sorts, lls. to 13s. ; No. 3 Rhondda, lds, 6d. to 15s. 9d. 
brush, 13s. to 13s. 3d.; smalls, 10s. 9d. tolls, 3d.; No. 2 Rhondda, 
lls. 9d. to 12s, 3d. ; through, 9s. 6d. to 9s. 9d.; smalls, 8s. to 8s. 6d. 
Patent fuel, 15s. 3d. to 15s. 9d.; coke, 17s. to 25s., according to 
brand, prices likely to advance. 


Pitwood. 
One of the features of the present week has been the 
scarcity of pitwood, and sellers who had supplies have been practi- 
cally able to ask their own prices; as much as 28s. per ton is 
reported as having been obtained. Closing quotations this week, 
Cardiff are 27s. 6d. to 28s, 


- 


The Anthracite Market. 


There was little or no change at Swansea this week. 
Generally, quotations remain, though for prompt shipment it was 
not difficult to get small concessions. Closing prices were :—Best 
malting, 20s. to 21s. 6d.; second malting, 16s. 9d. to 17s. 9d.; big 
vein, 15s. 6d. to 16s. 6d.; red vein, lls. to 11s. 6d.; cobbles, 18s. 
to 18s. 6d.; nuts, 22s. to 23s.; peas, 14s. to 14s. 6d.; rubbly culm, 
6s. to 6s. 6d.; duff, 5s. to 5s. 6d. On the Swansea market steam 
coal is at 15s. 6d. to 16s. 64.; seconds, 13s. to 13s. 6d.; bunker, 
lls. to lls. 6d.; small, 8s. 6d. to 9s. House coal: No.3 Rhondda, 
15s, 6d.; through, 13s. 6d. to 14s.; small, 9s. 9d. to 10s, Patent 
fuel, 13s. 3d. to 13s. 6d. Trade better ; export last week, 17,358 
tons. 


Colliery Fatality at the Albion. 
This is the old Cilfynydd Colliery, near Pontypridd, 

where the severest accident of the Welsh coalfield occurred on 
June 26th, 1894, resulting in the death of 290 men. On Saturday 
last it was the scene of another explosion, fortunately limited to 
the loss of six men. No doubt the lessened number was owing in 
a great measure to the watering of the mine. Since the advocacy 
of Mr. Galloway, and the inventions of Messrs. Lewis and Kirk- 
house, watering has been thoroughly adopted in Wales and else- 
where. So far as known at present, a fall took place in the 
colliery on Saturday, when between fifty and sixty men were at work 
repairing, and immediately ' following the fall there was an 
explosion of gas, and injuries to six, all fatal. The vexed question 
debated by the authorities is, seeing that only safety lamps were 
used, and these all intact, how the explosion arose. The inquest 
has been opened, and adjourned. 


Colliers’ Application for an Advance. 

The application fer an advance of 24 per cent. in wages 
has been duly brought before the Conciliation Board, and, after a 
careful investigation, was refused ; so it will now, according to the 
course adopted on previous occasions, be submitted to the inde- 
pendent chairman. The opinion on ’Change, Cardiff, is eomewhat 
adverse to the view taken by the colliers, who contend that prices 
justify the advance. It is certain that there was a distinct falling 
off from July to September, although, owing to the renewal of 
contracts at better figures, the average of prices was a little 
higher. It is contended that the average price was 12s, 3-34d., as 
compared with 12s. 2°28d. in the preceding three months. This 





tons, 


Finished Iron and Steel. 


Considerable orders for steel material have been coming 
from Canada, the purchases of plates, bars, and other sections just 
received being stated at about 1800 tons, while the inquiries for 
next season’s shipment are reported to be on a somewhat-encourag- 
ing seale. An order for 600 tons of steel plates is also reported 
from Australia. The steel makers have now also the prospect of a 
resumption of specifications for shipbuilding material, if the strike 
on the Clyde terminates at the end of this week as expected. 


Proposed Oil Pipe Line for Burmah. 

It is reported that the Burmah Oil Company has been 
making inquiries in America for 275 miles of 10in. pipe line for 
carrying its oil to the ports of shipment. At present the oil is 
carried in tanks by the Irrawaddy Flotilla Company. As this 
company and the Burmah Oil Company are largely comprised of 
the same individuals, it is not at all unlikely that such a pipe line 
might be laid, were it found to be preferable on the score of 
economy. Nor is it surprising that such an inquiry should first 
be heard of in America, seeing that American firms have had most 
experience of oil piping manufacture. At the same time, it is 
hoped that if the line is proceeded with, home makers may have 
a chance of competing, and this is not unlikely to be the case, 
as the management of both the Irrawaddy Shipping Company 
and the Burmah Oil Company is in Glasgow. It is stated that 
such a pipe line would involve the use of about 30,000 tons of iron. 


The Coal Trade. 


The coal trade is active in almost all its departments. 
No doubt there has been some disappointment that the ship- 
ments, instead of establishing a new record, as some expected, 
show a considerable decrease in the clearances of last 
week. But the quantity despatched is about 28,000 tons 
larger than in the corresponding week of last year, and there is, 
therefore, little actual cause for grumbling. The inland trade is 
steady, with a large consumption, and the prices of all kinds of coal 
are maintained. It has been found that the prices obtained in the 
last two months do not justify an advance in miners’ wages. The 
colliers are apparently dissatisfied with the working of the sliding 
seale, but there is a possibility that they might obtain an increase 
before an alteration could be made in the scale. 








WALES AND ADJOINING COUNTIES. 
_ (From our own Correspondent.) 


The Steam Coal Trade. 


ADMIRALTY contracts are reported to have been placed 
with the leading collieries for about one million tons. Consider- | 
able secrecy is maintained with reference to details, but rumours | 
are current to the effect that prices obtained range from 14s. 3d. | 
to 15s. 9d. Most of the collieries are well sold. As an indication | 
of the continued briskness of the coal trade I am pleased in being 
able to report that the exports—foreign—of coal, coke, and patent | 
fuel last week, ending November 9th, show that 457,117 tons were | 





shipped from the South Wales ports, an increase of ovor 100.000 | fairly good ; imports of iron ore are large, but there has been a 


tons, as compared with the corresponding week of last year. Car- | 


diff exhibited anincrease of over 38,000 tons. The chief customers | thisweek. Furnaces: Llanelly, Landore, Dowlais, Ebbw Vale, Biaen- 
were :—Genoa, seven cargoes, totalling some 25,000 tons; River | avon, busy; 1500 tons of rails left Cardiff this week for Bombay. 


Plate, five cargoes of 20,000 tons ; Bordeaux, seven cargoes, 15,000 | 
tons. Newport showed an increase of 33,000 tons ; chief customers, 
Buenos Ayres, four cargoes; Genoa, three ; Swansea’sincrease was | 
1000 tons ; the chief customers were Northern French ports. Port 
Talbot’s increase 15,000 tons. Business, affected by delayed 
tonnage and fogs, has been rather slack this week, and there is 
little altaration to note since my last despatch. ere is a fair 
inquiry for best Cardiff large, and also for best Monmouthshire for 
fairly prompt shipment. Smalls are quiet, and, if anything, a little 
— There is a good demand for best drys, and prices are very 
steady. 
16s. 3d. ; best seconds, 
lis 


| 
} 
5s. 3d. to 15s. 6d. ; seconds, 14s, 6d. to 


94.; drys, 14s. 6d. to 15s.; best washed nuts, 12s, 3d. to | 


| would show an increase of 1-06d. 


quotations ruled :—Bessemer pig iron, mixed numbers, 69s. 10d. ; 
| Middlesbrough, 56s, 7d.; Scotch, 61s. 6d.; Welsh hematite, 76s. 
| Steel bars: An advance was decided upon this week. Prices now 
as follows:—Siemens, £5 12s, 6d. ; 
| reported to be advancing and works well employed. Heavy steel 
rails, £6 10s. ; 
diff : Rubio, 21s. to 21s, 6d. ; Tafna, 21s, 6d. to 22s. 6d.; Almeria, 
Latest Cardiff quotations:—Best large steam, 15s. 9d. to | 20s. 6d. to 21s. 6d. Swansea reports the following :—Block tin, 
£194 17s. 6d.; lead, £19 
per 02. ; spelter, £27 12s, 6d. 


Until the close of September 
prices were adverse to the men’s contentions. But advocates of 
the men say that had the application been retarded, and October 
business included, they would have been more justified in their 
appeal. However, they may be confident that the final decision 
will be a thoroughly impartial one. Lord St. Aldwyn is expected 
to visit Cardiff next week. 


Rumoured Sale of a Llanelly Colliery. 


It is currently reported in Llanelly that an important 
colliery is likely to be taken over by a Monmouthshire firm. 


New Seams of Coal. 
Gratifying intelligence of new seams is to hand—one at 
Deri, in Monmouthshire, and another in connection with the Inter- 
national Colliery at Blaengarw. The latter seam is 5ft. din. thick, 
and of excellent quality. 


Non-union Troubles Ending. 

The Lewis-Merthyr strike, which has lasted about a 
fortnight, is now ended, all the men having joined the union. 
The strikers numbered 2800, and the non-unionists 300, but these 
gradually gave way, until only nine were left ‘‘out of com- 
pliance,” and these are now enrolled. 


Birmingham and Rhayader Waterworks. 

In the Rhayader district the opinion is freely expressed, 
with regret, that so fine and successful an undertaking as the 
Welsh water scheme, carried out by Birmingham, should be alloyed 
with disagreeable financial considerations. Itis openly discussed 
that, at the last Birmingham City Council meeting, held on 
Tuesday, the Water Committee were authorised to obtain parlia- 
mentary sanction to the postponement of the commencement of the 
repayment of loans, until the expiration of sixteen years from the 
date of each exercise of borrowi wers. The amount was 
four million sterling. The object of the application is to lessen the 
burden on the ratepayers. 


Compensation Cases. 

Ironmasters and coalowners have constantly to face the 
serious claims occurring under the Compensation Act. Six cases 
were tried at Tredegar County-court this week, and awards given 
to the relatives of the sufferers in each case. 


Steel Imports to Wales. 


After my last report was written a large cargo of steel 
billets, 3700 tons, came from New York to Newport, followed by 
another cargo of 430 tons from Antwerp. This week again unusu- 
ally large consignments have been received at Newport from 
Antwerp, in all four cargoes with a total of 3318 tons. Lately, 
complaints of non-delivery were urged. 


The Iron and Steel Trades. 

The principal works continue to exhibit a satisfactory 
condition, and large makes continue of heavy and light rails, and, 
in one place, of steel sleepers. Home railways are getting more 
into evidence, and the prospect is assured that what with railway 
demands, and colonial and foreign requirements, the outlook is 


falling off in the import of pig iron ; one cargo from Grimsby came in 


Eight hours day for steel smelters is being gradually adopted in 
South Wales. This is due to the action of the Steel Smelters’ 
Union. At the Swansea Metal Exchange this week the following 


ssemer, £5 7s. 6d. Steel 


light, £7. Iron ore at Newport and Car- 


elected. Mr. V. A. Mundella, M.A., B.Sc., he : 
and Electrical Engineering Department, Northern Polytechnic, 


the Vulcan Fellowship will be made this session. 
should be made to the Registrar on or before December 10th next. 
Conditions :—(1) The Fellowship is of the annual value of £120, 
and will be awarded by the Senate. (2) The object of the Fellowship 
is the encouragement of advanced study and research in mechani- 
cal and electrical engineering, and every Fellow shall be required 
to devote the whole of the time during which he continues to hold 
the Fellowship to the pursuit under the direction of the Professor 
of Engineering of such study or research in the University or, if a 


——— 
———$——— 


Tin-plate. 

The latest statement at Swansea Metal Exchan, 
the effect that there had been no alteration in prices 
condition of trade. Make and despatch continue to be 
same. Last week 73,878 boxes came from works, 74,704 boxes 
were exported. Stocks are now 105,295 boxes, All tin-plate 
mills busy. A fair quantity of orders coming in. The follow} 
are the official quotations :—Ordinary plates, I.C. 20 x 14 x iis 
sheets : Bessemer, 14s, 6d.; Siemens, Tas 74d. C.A. roofing sheets 
Finished black plates, £11. Big sheets for galvanising’ 
£1 " , 


Freights at Cardiff. 


The outward freight market is steady, but charte 
quiet ; rates in practically every direction unchanged, 
rities believe that higher rates will rule next year. 
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PERSONAL AND BUSINESS ANNOUNCEMENTs, 
THE Mirrlees Watson ny ag 
0. 


London office from No. 158 to 
Broad-street, E.C, 

Tue Chatteris Engineering Works Company has removed it: 
London office from No. 158 to 139-140, Gresham House, Old 
Broad-street, E.C. 

W. N. NICHOLSON AND Sons, Limited, of Trent Ironworks 
Newark-on-Trent, have received the highest possible award at the 
Milan International Exhibition, viz., the Grand Prix, for their 
exhibits in the British machinery section. 

LoBNITZ AND CoMPANY, Limited, Renfrew, have just shipped a 
complete set of their patented rock-breaking machinery for the 
excavation of rock under water at the port of Bari, Italy, similar 
in power to two sets recently shipped by them to New York. 

THE London County Council has granted a special permit to 
Messrs. Johnson and ~~ Limited, to erect a cable shop 
having a cubical capacity of double that which is allowed under 
the London Building Act. We understand that this new shop 
will be used for the manufacture of manilla paper insulated 
cables. 

Tue ‘Cooke Scholarship,” of twenty guineas per annum, for 
three years, in mining, offered by Messrs, William Cooke and Co, 
Limited, of Tinsley Steel, Iron, and Wire Rope orks, and 
tenable at the University of Sheffield, has been awarded to Mr, 
Frank H. Fisher. Mr. Fisher is articled to Mr. Maurice 
Deacon, Sheepbridge, and is entering upon a course for the 
mining diploma of the University. 

BaBcocK AND WILcox, Limited, inform us that they have been 
awarded the Grand Prize at the Milan Exhibition, for their 
exhibits, which comprised :—A marine-type boiler, baving 309 
square metres heating surface, fitted with steam superheater and 
mechanical chain-grate stoker ; a silent-gravity bucket conveyor— 
working model ; a model of a land-type boiler, fitted with steam 
superheater ; and a collection of wrought steel steam piping and 
boiler parts. 

THE Commercial Intelligence Branch of the Board of Trade ha 
been notified by his Majesty’s Consul at Amsterdam that the 
Company for Exploitation of State Railways invites tenders for the 
construction of an iron railway bridge, with stone substructure, in 
the bedding of the Beersche Maas, the re-laying of the railway 
connections, the demolition of the existing bridge, and appertain- 
ing works, for the railway between Hertogenbosch and Nijmegen. 
The cost is estimated at 98,500f. (£8200). Tenders should be 
delivered at the Central Bureau (Dienst Weg en Werken) of the 
said company, Moreelse Park, Utrecht, before 2 p.m. (local time) 
on December 4th, 1906. Conditions of contract may be obtained 
from the Bureau on payment of 2f1. (3s, 4d.) each. 





Limited, has removed its 
139, Gresham House, Old 








ConTRACTS.—Messrs. Boleckow, Vaughan and Co. have secured a 
considerab!e order for steel rails for Oape Colony, and also one for 
tram rails for Walthamstow.—Messrs. n and Hjort have 
recently received orders for water softening plants having a total 
capacity of 21,900 gallons per hour. The largest single plant is of 
10,000 gallons per hour, and is for the Houghton Main Colliery 
Company. 

THE ASSOCIATION OF TEACHERS.—The annual general meeting 
of the Association of Teachers in Technical Institutions was held 
at the Birkbeck College on Saturday, October 27th, 1906. Mr. 
Lineham, M. Inst. C.E., Goldsmith's College, president, in the 
chair. The report of the Council for 1905-6, drawing attention to 
the growth of the Association, the formation of provincial 
branches, the pressing forward of suggested alterations in schemes 
of instruction, syllabuses of work, and examinations, was received 
and approved. The Council has also taken action in the following 
matters :—The registration of teachers, formation of a legal fund, 
and safeguarding in various ways the professional interests of 
members. The following resolutions were accepted by the general 
meeting as recommendations from the Council :—(1) That in view 
of the generally inadequate provision made in the present scholar- 
ship schemes of Local Education Authorities for the needs of 
scientific, technological, and trade students, the local branches of 
the Association be instructed to consider what amendments of 
local scholarship sch are ry to meet the needs of such 
students, and to press such amendments upon the Local Education 
Authority with a view of remedying the defects indicated. (2) 
That the attention of the Technological Branch of the Board of 
Education be drawn to the desirability of recruiting the staff of 
inspectors only from those with experience in technological teach- 
ing. The cfficers and Council for the ensuing year 1906-7 were 
of the Physical 





Holloway, N., was elected president fur 1906-7. 

Tue VicTORIA UNIVERSITY OF MANCHESTER: VULCAN FELLOW- 
SHIP IN ENGINEERING.—Notice is given that the second award of 
Applications 


graduate in the University of Manchester, either in the University 
or other place sanctioned by the Senate. (3) The Fellowship is 
open to graduates of the Victoria University of Manchester, or of 
other Universities, who can furnish satisfactory evidence of being 
able to pursue original research. (4) Election is iu the first 
instance made for one year, but the Fellowship may, at the dis- 
cretion of the Senate, be renewed for a second year if on the report 
of the Professor of ——— its holder has made satisfactory 

rogress with his research. If for special reasons it is thought 
desirable the Senate may renew the Fellowship for a third year on 
the report of the Professor of Engineering that it is desirable to 
do so. (5) Fellows are required at the end of their tenure tc 

resent a report of the work done by them, such report to be laid 
ee the Senate and Council, and to be submitted to the donors 
of the Fellowship. (6) No award will be made in the absence of 
suitable candidate, but if no award is made in any year the 
amount of the Fellowship may be applied, at the discretion of the 
Council, for an additional Fellowship in another year. (7) The 
Fellow may, with the approval of the Senate, give an occasional 
course of lectures or demonstrations, or assist occasionally in the 
teaching of the University, but he may not hold any salaried office 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 
The Iron Market in Rheinland-Westphalia. 
In industrial circles the question whether the Steel Con- 
vention is to be prolonged has beenjto the fore lately. There 
a rs to be little doubt, however, as to the prolongation, only 
difficulties are likely to arise because the requests and proposals of 
the members of the Convention are both numerous and varied. 
A good deal of attention has also been turned to prices, which 
are regarded by many as having risen with alarming rapidity, and 
without the necessary caution, The Steel Convention, for 
instance, raised their prices four,times in a comparatively short 
; other branches did the same, and the ruling quotations, 
consequently, are exceptionally high now, and are expected to 
meet with further advances. From the blast furnace works down 
to the hardware and tool manufacturer, a most vigorous activity 
ig noticeable, and still an inability to cover the requirements of 
the customers is continually complained of by makers. As the 
mixed works consume the greater part of their production in 
pig iron at their own finishing establishments, some sorts of 
pig iron have become exceedingly scarce. The Diisseldorf Pig Iron 
Convention has not prolonged the contract with the Luxemburg 
Syndicate, but prefers buying pig ironin England. On the 26th 
of October the Steel Convention further advanced the prices 
for semi-finished steel M. 5 p.t.; demand and consumption, never- 
theless, increase steadily, and some of the smaller establishments 
have been forced to restrictions, and even stoppages, owing to 
want of supplies. Girders and sectional iron, alt ough they have 
been raised in price, meet with active demand ; dealers try to 
purchase as much as ever they can get, for next year’s building 
season is likely to be animated. Increasing firmness is noticeable 
in the scrap iron market ; rumours are afloat of the Steel Conven- 
~ tion intending to take in hand the sale and purchase of scrap iron. 
There is much life stirring in the bar trade; especially bars in 
basic are largely inquired for at M. 146 to M. 150 p.t. In hoops a 
strong demand also continues, the present price being M. 160 p.t., 
but a rise is expected to take place shortly. The orders booked 
for drawn wire are numerous, reaching in many cases into the 
second quarter of 1907, Similar accounts may given of the 
plate trade, boiler and construction plates being very strongly 
called for, the minimum quotation being M. 165 p.t. Sheets, 
which are likewise in good call, realise M. 158 to M. 165 p.t. 


period, 


Iron and Steel in the Siegerland. 

A very active business is done in all branches of the raw 
and finished iron department ; prices tend upwards, and have, in 
a few instances, met with an official advance already. Output in 
pig iron for the first quarter next year has already been disposed 
of. The business in plates is exceptionally good ; bars, likewise, 
sell briskly, and the hardware industry is in a most satisfactory 
condition. 


From the Saar and Mose! District. 

For the last few months only the most favourable accounts 
have been given of the business transacted in the iron and steel 
trades. Quotations for malleable iron bars have further improved, 
M. 140 p.t. being now quoted. 


The Silesian Iron Market. 

Employment continues exceedingly brisk in all branches. 
The bar and steel mills are reported to have more work than they 
can hope to execute within the next few months, and enlargements 
are taking place at several steel works and rolling mills. The 
exceptionally good demand for all sorts of raw material, iron ore, 
as well as pig iron, and fuel, render a decrease in quotations 
almost impossible, at least for the early quarters of next year. 


Coal and Coke in Germany. 


The position of the coal market is unaltered, and very 
satisfactory as regards inquiry and demand, The scarcity of 
wagons and the continued most unfavourable condition of the 
Rhine, which is lower than it has been for many years, impede 
deliveries in coal in the Rhenish- Westphalian district to a consider- 
able extent. Coke is in vigorous demand. 


The Austro-Hungarian Iron Market. 


A hopeful feeling prevails generally. For some articles 
advances in price are being contemplated. Enlargements of exist- 
ing establishments and the building of some new works have also 
been taken into consideration. A new pipe mill is going to be 
built in Zolyombrezo, in Hungary, at a cost of 550,000 crowns, for 
the manufacture of seamless tubes, which meet with particularly 
good demand, both locally and on foreign account. Roumania, 
with its rising petroleum trade, is a very good customer. All 
sorts of fuel meet with very active request, and high prices con- 
tinue to be realised. The pits are unable to supply the require- 
ments of the customers, and the want of wagons increases the 
difficulties experienced by both sellers and buyers of coal. 


Favourable Business in France. 

A satisfactory employment continues in all the principal 
trades, and the number of orders received is large. Attempts to 
raise quotations have been until now unsuccessful, which may be 
due to the fact that dealers’ prices are, in many instances, lower 
than official quotations. If raw material remains scarce and dear, 
as at present, the new year is sure to bringa rise in prices. In the 
French coal trade consumption is in excess of demand, with the 
result that prices show increasing firmness, 


Steady Development in the Belgian Iron Trade. 


Occupation in all departments is certainly most satisfactory, 
and the upward movement of prices continues. For bars 160f. to 
162-50f. p.t. f.o.b. Antwerp is willingly paid ; steel bars stand at 
165f. to 167-50f. p.t., and even 168-75f. p.t. has been given in some 
cases. For home consumption 150f. to 155f. p.t. is quoted. Large 
orders for rails, as well as for sleepers, have been coming in‘during 
the week, both for local and for transmarine consumption. The 
plate and sheet trade develops in a most satisfactory way. Most 
sorts of coal are scarce. ouse fuel sells at 22f. to 24f. p.t.; 
but deliveries are slow, and insufficient. There has been rather 
less done in briquettes of late, and stocks have increased. A very 
regular and isoaliiey business is being done in coke. 








Tue most striking features of the Pougastel Bridge, 
the construction of which is to be commenced this year in the 
Department of Finisterre, says Mr. Noble Twelvetrees in an article 
in Concrete, are the - ment of hooped concrete bowstring 
girders, with a span of 317ft. 9in., and the manner in which the 
method of bracing usual in steel girder design has been applied to 
reinforced concrete. In each of these designs all the tension 
members are reinforced in the ordinary way, and the compression 
members in accordance with the Considére system. __ 

Tue largest mass of ice in the world, according to the 
Chicago Journal, is the one that fills up nearly the whole of the 
interior of Greenland, where it has accumulated since before the 
dawn of history. It is believed to form a block of about 600,000 
square miles in area, and averaging a mile and a-half in thickness. 
According to these statistics, the lump of ice is larger in volume 
than the whole body of water in the Mediterranean, and there is 
enough of it to cover the whole of the United Kingdom of Great 
Britain and Ireland with a layer about seven miles thick. If it 
were cut into convenient slabs, and built up equally upon the 
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STEAM ENGINES AND BOILERS. 
20,254. October 6th, 


Germany. 
alternately varies are known. 


ing through adjacent tubes. In this invention a water space and 


different degrees of inclination. 
water of different velocity are produced, which, assisted by the 
special nanner in which the heating gases are conducted, exercise 
a favourable influence on the formation and withdrawal of the 
steam, the water and the steam contained iu the tubes at the 








greater angle of inclination, and which naturally have a greater 
velocity, acting on the contents of the tubes which are inclined at 
a smaller angle with both a pressure and a suctional effect. There 
are three figures. Fig. 1 is a longitudinal section of the boiler, in 
which one set of rows a of the tubes is slightly incliued and the 
other set / has a much greater inclination ; ¢ is the water space, 
and d the front header connected by the tubes. The velocity of 
the water in the tubes }, which run most deeply into the back 
water space ¢ and take in the cooler water, but are the first to be 
swept by the heating gases, is greater than in the tubes a. The 
water passes from the steam and water drum into the chamber d, 
passes through the tubes a into the chamber ¢, and is conveyed 
therefrom through the tubes b. Baffles formed of slabs of refrac- 
tory material and provided with perforations for the passage of 
the tubes are arranged so as to cause the furnace gases to pass in 
the direction indicated by the arrows.— October 17th, 1906. 


INTERNAL COMBUSTION ENGINES. 


20,958. October 16th, 1905.—ImPROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES, Louis Jllmer, Jun., and Edward J. Kunze, 
both of 10, Watl-street, Room 513, New York, U.S.A. 

This invention relates especially to a two-cycle double-acting 

engine. There are five figures. Fig. 2 is a vertical longitudinal 

section of the engine. The working cylinder 10 is provided at its 
middle with exhaust ports 11, which discharge into an annular 
exhaust chamber 12 opening into exhaust port at its lower side, as 
indicated at 14. Outward from the exhaust chamber 12 is an 
annular dead or insulating air chamber 15. ll of these parts are 
preferably formed of an integral casting. Bolted or otherwise 
fastened to each end of the cylinder 10 is a head 16, such head 
consisting of a single wall flanged at both ends, and being cast or 
otherwise made entirely separate from the jacket. The cylinder 
heads are essentially frusto-conical with centrally located openings 
at their small ends, and with concave interior walls adjacent to 
these openings. Surrounding the cylinder 10 at each side of the 
chambers 12 and 15 are the cylinder jacket sections 17, which are 
flanged and bolted to the walls forming the air chamber 15, and 
which have their outer ends flanged and bolted to the head 
jackets 18, which have secured to their outer sides relatively 
flexible plates 19, which extend so as to meet the small ends of the 
cylinder heads 16, and are fastened thereto, thus forming a yield- 
ing hermetic seal, This seal, being removable, allows the cylinder 
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head and bolts to be exposed easily. 20 indicates tubes passing 
through the jacket sections 17 and the walls of the working 
cylinder 10 to admit of the introduction of a lubricant into the 
working cylinder. The heads 16 are rig:dly fastened to the ends 
of the working cylinder 10. The cylinder and heads expand under 
the heat of the engine from the middle part of the cylinder toward 
each end. The walls forming the chambers 12 and 15, being 
integral with the cylinder and surrounding the exhaust ports 11, 
reinforce the cylinder at this point and compensate for the other- 
wise weakening effect of the exhaust ports in the cylinder walls. 
The walls forming the chambers 12 and 15 will, owing to the dead 
air space, expand and contract similarly when affected by the heat of 
the spent gases, thus preventing any buckling of the exhaust port 
bridges. The jacket sections 17 and 18 are fastened to the walls 
forming the chamber 15, but are independently movabe with 
respect tothe end portions of the working cylinder and the cylinder 
heads. If Gekel, the jacket sections 17 may be cast integral 
with the walls forming the chamber 15. The cylinder heads are 
connected by the yielding walls 19 to the cylinder head jackets, 
and such walls enable a cooling fluid to be circulated without 
leakage, at the same time allowing the expansion and contraction 





ay surface of Wales, it would form a pile more than 120 miles 
igh. 


Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 


1905.—IMPROVEMENTS IN WATER-TUBE 
Steam Borers, Rudolf Loos, 27a, Kavserstrasse, Diisseldor, 


Steam boilers having front and rear water chambers connected 
to each other by vertical rows of water tubes whose inclination 
Hitherto such tubes have been 
inclined in opposite directions, and the water flowing throngh any 
row of tubes was independeut, or had no direct effect on that flow- 


a steam chamber or front header are connected by vertical rows of 
tubes all inclined in the same direction, alternate rows having 
By this construction streams of 


Th frat date given is the date of application ; the second date at the end of 
t i 1 
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25,725. December 11th, 
ARRANGEMENT FOR CARBURETTERS OF INTERNAL COMBUS- 
TION ENGINES, Maurice F. Edwards, William Edwards, and 
Charles Edwards, all of 24, Bolton-road, Atherton, near Man- 
chester. 

This invention relates to improvements in connection with car- 


1905.—AUTOMATIC ADDITIONAL AIR 


buretters. In this invention the air valve and the suction device 
are placed on opposite sides of the inlet pipe or vaporising cham- 
ber—that is to say, the air valve is on one side of the vaporising 
chamber and the suction device is on the other, the air valve and 
suction device being connected together by a rod, which extends 
across such vaporising chamber or inlet pipe There are five 
figures. Fig. 1 shows a sectional elevation of the spray type of 
carburetter fitted with this device. The float chamber is marked 
a, the fuel nozzle J, the throttle valve c, and the vaporising cham- 
ber d. One side of the chamber d is fitted with an air valve 
cylinder e¢, formed with suitable ports or air inlets el. Within this 
cylinder ¢ is fitted an air valve f, which may consist of a cup-shaped 
plunger. On the opposite side of the vaporising chamber is fitted a 
cylinder g, of considerably larger diameter, having a removable 
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Fig.1. 


coverg!, Within this cylinder is fitted a cup piston 4. which may 

conveniently consist of two dished dises of leather A! A1, clamped 

between two metal discs A? 12, such piston being free to slide in the 
cylinder g. The air valve f and cup piston & are horizontally 
arranged, and are connected together by a rod 7, which extends 
across the vaporising chamber, and passes out through the cylinder 
cover g!, The air valve and the cup piston are adjustable on the 
spindle 7. Upon the protruding end of the spindle 7 is a spring j, 

whick is sustained between the washers / and /, the latter being 
backed up by lock nuts #1, by which the tension of the spring can 

be regulated to suit requirements. During normal running of the 
engine the air valve f is set to remain closed, and the engine draws- 
its charge of air for mixing with the fuel vapour through the air 
inlet m, but with an increased suction the cup piston & is more or 

less acted on. When this oecurs, the air valve f is shifted endwise 

to uncover the ports ¢!, whereby an increase in the air intake corre- 

sponding more or less accurately with the requirements of the 

engine results, and the suction action on the petrol nozzle is 

diminished.— October 17th, 1906. 


4212. February 20th, 1906.—IMPROVEMENTS IN OR RELATING TO 
CARBURETTERS, La Force Motrice Economique, 16, Rue de 
Chartres, Neuilly-sur-Sene, France.—Date under International 
Convention, February 21st, 1905. 

The qbject of this invention is to provide an improved carbu- 
retter for internal-combustion engines which shall be capable of 
working with paraffin oil. There are four figures. Fig. 1 is a 
vertical section of the apparatus. A constant-level supply chamb 
A is adapted to be supplied at the top, first with volatile liquid 
fuel for starting, and then with a more or less dense carburetting 
agent for continuous working. The float Bis of relatively large 
volume, the space between its vertical sides and the wall of the 
chamber being small. It therefore follows that any necessity for 
blowing or running off the constant level for starting can be dis- 
pensed with, as the spirit floats on the heavy liquid, and can be 
temporarily employed without mixing appreciably with the layer 
below. A slightly throttled saturator chamber C, in constant 
communication with the constant-level chamber A, has an atomis- 








referred to above.—October 17th, 1906. 
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ing jet or nozzle C! disposed at or near its centre. The discharge 
of this nozzle is adjustable from the outside in any known way, as, 
for example, by means of a thumb-screw D arranged to actuate a 
cam E, which operates a spring needle valve C2. An upper conical 
chamber G has fitted in it a series of concentric perforated conical 
rings adapted to arrest any carburetting liquid which may be 
carried along with the vapour, and to cause the same to spread 
upon the rings in a thin film, so as to be vaporised by contact with 
the hot air. The rings also serve to intimately mix the explosive 
mixture before it is admitted to the motor, and to store heat. An 
air-distributing chamber Q is arranged to receive the hot air, which 
enters through the connection F, and the supplementary cold air 
admitted through orifices HH regulated by the valve I. This 
lower chamber Q is normally closed at the top by a horizonta 
valve K guided by a spindle L, the resistance of the valve to open 
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By reason of this valve the interior of the carburetter, except 
during the suction strokes, represents a closed vessel, in which a 
reduced pressure always exists, and the hot and cold air mix in the 
chamber Q before entering the carburetting chamber. In starting 
it is sufficient to admit spirit by the feed pipe to the float chamber, 
as the quantity of oil in the very narrow space between the float 
and the wall at the side adjacent to the horizontal passage leading 
to the nozzle C! is immediately absorbed and replaced by the 
lighter spirit, which serves for the explosion in starting. When 
the motor has been started by means of spirit, and as soon as the 
motor and the carburetting devices have become sufficiently hot, 
the denser carburetting liquid is admitted.—Octoher 17th, 1906. 


MOTOR BOATS. 


23,609. Novembder 16th, 1905.—IMPROVEMENTS RELATING TO 
Motor INSTALLATIONS FOR LAUNCHES AND OTHER VESSELS, 
Thomas F. J. Truss, 60, Mark-lane, E.C. 

This invention has for its object the provision of improved means 
for cooling and condensing the exhaust. ‘The exhaust pipe is so 
fitted that it passes through the bottom of the boat and more or 
less follows the contour thereof—immersed in the water—towards 
the stern, where it rises above and again drops to or ,below the 
water level, the bend thus formed serving as a silencer and a trap 
to prevent access of water. There are two figures. Fig. 1 is a 
diagram of a motor launch illustrating the application of the 
invention ; a is the exhaust pipe, which passes through the casing 
4 and proceeds rearwards under the hull. Near the stern it passes 
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upwards through the hull at c—and in some cases through a coil in 
a suitable water-circulating vessel d—and again upward and down- 
ward, forming a water trap at e, the outlet of the exhaust pipe 
being situated at or below the normal water level. The arrange- 
ment shown includes a circulating system for the cooling of the 
motor as well as the exhaust, the two systems being independent 
of the circulating pump, but they may be used in conjunction 
therewith. The circulating system comprises a feed-pipe f, pro- 
ceeding from the bow—where it has a flared or trumpet mouth g 
opening through the hull—and communicating with the water 
jackets of the cylinders by the pipe 4 and with the casing } by the 
pipe i, either or both of which may be cut out of the circulation by 
operating suitable controlling valves. The intake for the circu- 
lating pump may be conveniently arranged in connection with the 
— b by a pipe £ controlled by a suitable valve.—October 17th, 
906. 


VARIABLE SPEED GEAR. 


10,660. May 7th, 1906.—VARIABLE SPEED MECHANISM, (‘eorge 
W. Marble, 3802, Ellis-avenue, Chicago, U.S.A, 

This invention relates to variable speed mechanism of the kind 
including a shaft and friction discs, together with oppositely- 
rotating driving rollers and a lever-controlled device for shifting 
the rollers into and out of engagement with the discs, the novelty 
consisting in the arrangement of the discs between the rollers, 
whereby any one of the discs is engaged on its opposite faces. By 
means of the improved construction, the discs are in all adjust- 
ments gripped on opposite faces by the rollers, thereby not only 
affording a more etticient gripping action, but also enabling the 
use of dises of light construction, the latter in all working adjust- 
ment being in an equilibrium of pressure. There are five figures. 
Fig. 1 is a plan. The construction is a part of the driving 
mechanism for a car truck, in which the axles A-A! are rotatable, 
and the power of the motor or engine B—conveniently a constant- 
speed motor of any desired kind—is communicated to one or both 
axles in propelling the car. The truck frame A? is supported on 
the axles in the usual manner, and a shaft C is journalled at its 
ends in the side frame members. Secured on the shaft, and at 
approximately equal distances from the centre, are friction discs 
C! and C2, having parallel faces, and provided with elongated hubs 
c-c, which enable the discs to be secured upon the shaft C. The 
wheels on the axle A! at the rear end of the truck are shown smaller 
than those on the axle A, and the end sill A? supports the motor B. 
Extending across the truck frame is a transverse beam D, which is 
rigidly secured at its ends to the side frame members A2-A2. 
Secured on the sill D by means of bolts are a plurality of pivoted 
bearing-boxes d-d! of any preferred construction. Journalled at 
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Fig.1. 


one end in the bearings d-d!, and extending forwardly therefrom, 
are shafts E E! E?, of which E! is coupled with the driving shaft 
B! of the motor by means of a coupling E*. The shaft E! extends 
centrally between the discs C1! C2 into close proximity with the 
transmission shaft C, while the shafts E and E? respectively are 
arranged at equal distances on the outer sides of the discs. The 
shafts carry the friction rollers. Intermeshing gears E4-E5 and 
E® are rigidly engaged respectively on the shafts E-E! and E? 
as close as possible to the pivot bearings d-d}, and act to 
drive the shafts E E? oppositely from the direction of rotation 
of the shaft El. When it is desired to drive the vehicle 
forwardly—for convenience calling the end on which the engine is 
carried the rear end—the operating rod H? is forced outwardly, 
thereby forcing the connecting ends of the lever H and link A 
inwardly and throwing the ends of the levers F! and F2 away from 
each other, and, since the levers F! F2 are pivoted intertnediate 
their ends, the rear ends thereof are swung inwardly. carrying 
therewith the forward ends of the shafts E! E?, and bringing the 
driving friction rollers G1 G? into positive driving engagement upon 
the disc C2, The pressure of the friction rollers upon the disc C2, 
of course, depends upon the degree of operation of the lever H?, 
but it is evident that, since the pressure is equal on each side of 
‘the disc, much less pressure is required than would be necessary if 
the friction roller were applied upon but one side of the disc. 
Inasmuch as the pressures are balanced, there is no possibility of 
springing the disc laterally, even though made very thin. If it is 
desired to reverse the motion of the vehicle, it is only necessary to 
shift the rod H2 in the opposite direction, thereby moving the 





friction rollers G G! into engagement with the disc C’, as before | 


described, and, since the friction rollers rotate this disc oppositely 
from the disc C®, the vehicle will be propelled in the opposite 
direction. By means of the lever J! and the connecting-rods J2-J?, 
the yoke I can be moved longitudinally of the shafts E-E! and E? 
respectively, and carries therewith the driving friction rollers G-G! 
and G2, thus easily moving them radially of the discs C! and C?, as 
varying the point of contact between the circumference of these 
discs and their axis to regulate the speed. The nearer the rollers 
are to the axis of the disc, the higher the speed for a given motor 
speed. As shown, sprocket chains L L! are trained over sprocket 
wheels upon the shaft C and axle A respectively, and communicate 
the drive to the axle.—October 17th, 1906. 


ROAD MOTOR VEHICLES. 


24,978. December Ist, 1905.—IMPROVEMENTS IN DIFFERENTIAL 
OR COMPENSATING DRIVING GEAR FOR TRACTION ENGINES 
AND OTHER Motor VEHICLES, Charles Burrell, jun., and 
Frederick W. Doran, both of St. Nicholas Works, Thetford, 
Norfolk. 

The object of this invention is to provide improved means for 
locking the gear to put it out of action whenever it is desired that 
both road wheels should be rigidly driven at the same speed. 
There are six figures. Fig. 1 is a longitudinal section of differential 
or compensating driving gear, having the improvements applied to 
it. The gear comprises a central driving wheel A carrying three 
or other number of radial pins B, on which are mounted toothed 
pinions C, parts of the circumference of which project from oppo- 
site sides of the wheel and gear into two toothed wheels D and E, 
which are on opposite sides of the driving wheel A, and are con- 
centric with it. One of these wheels D is fast with a central shaft 
F, by which the wheels D and E are carried, and the other loose 
upon it. Motion is transinitted to one road wheel from the shaft 
F and to the other from the locse wheel E. A prolongation of the 
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outer end of the boss of the toothed wheel D, which is fast with 
the shaft F, is surrounded by a loose clutch ring G, on which are 


projections, which enter recesses formed through this toothed | 


wheel D, so that the clutch ring always revolves with the wheel. 
The projections are made of such a length that if the ring be 
moved towards the wheel the ends of the projections may be made 
to pass also into recesses J formed in the boss of the central driving 
wheel A, and thereby cause this wheel to be locked to the toothed 
wheel D, and so put the gear out of action. To be able to shift the 
clutched ring G to and fro towards or away from the wheels, the 
ring is formed with a groove around it, and a tongue K projecting 
from a slide which is paralle] with the shaft is made to enter this 
groove. The slide can be carried by a bracket L fixed upon the 
exterior of a fixed sleeve or bearing M in which the shaft is mounted, 
and can have motion given it by a lever N. Thus, the gear can 
either be locked or set free to come into action whenever desired 
without its being necessary to stop the engine to allow of the lock- 
ing or unlocking of the gear being effected.— October 17th, 1906. 


MISCELLANEOUS. 
926. January 12th, 1906.—IMPROVEMENTS IN AND RELATING TO 
THE GOLDSCHMIDT OR ALUMINO-THERMIC PROCESS, Jr. Hans 
Goldschmidt, Essen-on-the-Ruhr, Germany. 

In carrying out the well-known Goldschmidt or alumino-thermic 
process, one uses and ignites the mixture of aluminium with a 
metal compound, such as, for example, iron-oxide-protoxide— 
Fe,0, The purposes for which this mixture is used, when 
reaction is set up, are well known. This present process and 
mixture form improvements on the known process. It has been 
found by extensive experiments that a mixture of calcium and 
aluminium, or an alloy of calcium and aluminium, when mixed 
in a finely powdered or granulated state with a metal compound, 
which is to be reduced, also produces a high thermic effect. It 
has been also found that, when using and igniting such a 
mixture of calcium and aluminium and a metal oxide, a thin 
liquid slag is obtained. If oné takes a mixture of calcium and 
aluminium intimately mixed with iron oxide or iron-oxide-protoxide 
—Fe,0,—in the manner of the alumino-thermic process, the thermic 
effect is considerably increased, and more than double the quantity 
of metallic iron—thatis, two-thirds of the total weight of the mixture 
—can be added, the slag being liquid as well as the iron. Thisisa 
thermic effect which, in comparison with the well-known pure 
alumino-thermic process, shows the advantages of the new mixture. 
It has been ascertained by these experiments that, for technical 








} 





reasons, pure calcium alone is not suitable for carrying out these | 


reactions. 


For example, the reaction between calcium and | 


chromic oxide is only slow, and a ‘‘sintered” mass is obtained. | 
When using other oxides—for instance, vanadic oxide or the 


oxides of lead and copper in combination with calcium—a more 
rocket-like reaction takes place. Calcium acts also most energeti- 


cally on saltpetre, and it is most remarkable that calcium mixed | 


with ammonia nitrate is self-igniting and burns like gunpowder. 
It is also known that aluminium acts very strongly on gypsum 
and other sulphates, such as Glauber’s salt, but if this reaction be 
carried out with calcium instead of aluminium, this reaction is 
still more energetic. The greatest efficiency and the quietest 
reactious are generally obtained with mixtures composed in 
such a way as to give a very liquid slag. Calcium-aluminium 
oxide — 3CaO, 2A1,0,—is a thin liquid aluminate. This is 
actually obtained by mixing together about 60 per cent. 
of a chemically-equivalent mixture of aluminium with iron oxide 


——— 


or protoxide, or iron-oxide-protoxide — Fe,0,— which may, fi 

the sake of convenience, be hereinafter called alumino-thermic’ 
mixture, and 40 per cent. of a chemically equivalent mixture of 
finely-granulated calcium and iron oxide or protoxide, or iron 
cxide-protoxide, which, for the sakeof brevity, may hereinafter} : 
called ‘‘calcium-thermic” mixture. Then one has in the salatees 
nearly equal parts of calcium and aluminium—exactly 49 Al pen 
51Ca, An addition of silicon to the aluminium produces, ag jg 
already known, the effect of considerably lowering the calorific 
effect of the thermic mixtures, so that, for instance, with an addi- 
tion of 17 per cent. of silicon to the aluminium, the amdunt of heat 
yielded by such a mixture, if compared with the mixture made with 
aluminium—the ordinary commercial alumino-thermic compound— 
is only about 75 percent. In consequence of the lively reactions 
which result when calcium alone is mixed with oxides or chlorides. 
it is not easy to make these determinations with the ordinary 
calorimeter. As a matter of fact, these determinations, if carried 
out under equal conditions, give a much lower figure for a thermic 
compound made with calcium alone than for the ordinary com. 
mercial alumino-thermic compound, Mixtures of calcium and iron 
oxide will yield small quantities of metallic iron, but, owing to the 
limited fluidity of the slag, the separation is insufficient for prac. 
tical purposes, and a characteristic sign of the actually lower caloric 
—that is to say, practical efficiency—is to be seen in the fact that, 
as soon as even small quantities only of metallic iron are added to 
the calcium-thermic compound, the mass forms only a porous 
‘*sinter,” whereas to the ordinary alumino-thermic compound 
large quantities of iron may be added without causing the inass 
to ‘‘sinter.” The best result is obtained by aluminium to which 
an equal part of calcium is added. The mixture may consist of 
40 per cent. of an about chemically-equivalent mixture of calcium 
je iron-oxide or iron-protoxide, or 1ron-oxide-protoxide, on the 
one hand, and of 60 per cent. of an equivalent mixture of aluminium 
and iron-oxide or iron-protoxide, or irou-oxide-protoxide, on the 
other. The same proportivn is to be observed when reducing 
chromic oxide to chromium, if a good result is to be obtained, 
Another mixture giving similarly good results is :—70 kilos, calcium 
thermic cae aad 30 kilos. alumino-thermic compound. As 
regards calcium-aluminium-silicon thermic compound, a good 
result is obtained by a mixture of 50 parts alumino thermic com- 
pound, 70 parts calcium thermic compound, and 100 parts silicon 
thermic compound. Then a liquid slag is obtained according to 
the formula 3CaO, Al,03, 38i0,. Still the calorie effect is low. 

than that of the alumino-thermic compound—about 75 per cent. — 
but the mixture is still suitable for technical purposes, especially 
for welding. The best reduction is obtained when a slag is formed 
according to the formula calcium-aluminium-oxide — 3Ca0, 
2A1,03. The mixture can be used for manufacturing manganese, 
and this is effected by adding an oxide of manganese to a mixture 


of caleium and aluminium.— October 17th, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 
. 
832,419. WaTeR-TUBE BOILER, 8. S. Riegel, Washington, D.C.- 
Filed November 3rd. ’ 1905. 
The drawing very clearly explains the nature of this invention 





It is for a combination of the water-tube and locomotive type. 
The drawing is a cross section of the fire-box. There are twelve 
very long claims. 


832,586. Locomotive, G. A. Bothwell, Owen 
Canada.— Filed November 2nd, 1905. 

This is a device for augmenting adhesion by using supplementary 

wheels, mounted on excentrics which can be partially revolved so 


Ontario, 


Sound, 














as to force the supplementary wheels against the rails and the tires 
of the normal driving wheels by steam-actuated piston. The 
patent includes the use of a supplementary track on which the 
small wheels may revolve. There are seven claims. 


832,626. ANTI-VIBRATION DEVICE FOR VEHICLES, O. W. Schaum, 
Philadelphia, Pa.—Filed January 2nd, 1906. 

This invention has for its object the control of the jumping 

motion which takes place in spring-mounted road vehicles. A 


(632,626) -\- 








drum is fixed on the frame, this is encircled by a hoop which can be 
tightened or relaxed. An arm attached to the hoop carries a link 
fixed to the spring centre. The action is obvious. ere are five 
claims, 
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SETTING OUT OF TUBE RAILWAYS. 
By G. M. HALpen, A.M. Inst. C.E. 


Mo. ¥.* 
Tur following remarks refer to work being carried 
out at present by the London County Council, under the 
supervision of Mr. Maurice Fitzmaurice, C.M.G., and Mr. 


B. C. Cass, director of 8. Pearson and Son, Limited. 

It is intended to describe the traversing required 
for fixing the direction of the “ tunnel” sewer from Eliot- 
place over Blackheath to Angerstein’s Junction. The 
sewer is 11ft. 6in. diameter, and over five miles long. 
The section of thecentre line of the sewer is shown in 
Fig. 40 and 41, These diagrams show two traverses, the 


former—Fig. 40—being across Blackheath, the latter— 


Fig. 41—from the north side of the heath to Siebert-road | 
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being mostly under property, as seen from the plan— 
Fig. 42. A section of the sewer tunnel is given in Fig. 43. 
The tunnel goes from A to M—Fig. 42—direct, then from 
M to F, the curves being in the manholes, as shown. Points 
at A, B, and C were fixed, after carefully denoting which 
were the best lines to measure. Tripods with heavy bobs 
suspended over punch marks were erected at A and C, 
those points being also tied, so that any movement taking 
place while the survey was being carried out could be 
detected, and marks put back to the original place if 
required. It was because the point C was on higher 
ground than M, that the former position was chosen, 
although the change of direction takes place at M. 

The theodolite was set up at B and angle measured, 
the angle A BC being repeated until 360 deg. had been 
measured, thus eliminating any error in the dividing of 
the verniers. Every angle taken should be measured or 
repeated until 360 deg. are found. It is a wise plan to repeat 
the circle twice, although it takes some time longer, but 
where accuracy is réquired, as in work of this kind, it is 
certainly necessary. While the instrument was fixed or 
sighted on to C, a point at a—Fig. 40—was fixed. 

The ground beyond this point being full of gravel pits 
and brushwood, a small sub-traverse was made in order 
to find the distance AC and part of the length BC. 
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7 
Points were fixed in the roads at abo; in each case steel 
bolts about 24in. by jin. were used and fixed into the 
ground by means of concrete. Punch marks were put on 
the tops of the bolts, which were then carefully tied in 
to any convenient permanent buildings, lamp-posts, 
grating, &c. The theodolite was set up at b and o and 
angles abo and bo © were measured, completing the 
angles for sub-traverse. The lines AB and Ba were 
measured with the 100ft. steel band, pegs being put in 
the ground where convenient, and levels taken on the pegs, 
and any inequality of the ground, distances being noted, 
the lengths being then reduced toa horizontal measure- 
inent. In every instance the lengths were measured 
two or three times, until they agreed with each other, 
the measurements were taken in both directions. The 








* No. IV. appeared November 16th, 1906. 


lines of sub-traverse were measured a b, b 0, o C, thus 
completing the survey before making the final calcula- 
tions. 

In figure a b OC of sub-traverse «b, b O being measured 
and included angle a 6 O, angles O ab and b Oa are found, 
and side ao again, with angle boC + boa, and sides oa, 
o C, angle a and care found, in triangle ao C and side aC, 
then BC = (Ba +aC). 

To complete this traverse: In the triangle A Bc sides 
AB, Be being given, with included angle ABc, angles 
A and C are found, also side A c, which complete the 
traverse. 

Having completed traverse V. as regards calculations, 
the line of the tunnel remains to be fixed. The instru- 
ment was set up at c, and angle BC A measured, points 
being marked out in the direction of A. In a case of 
this kind a long base line could be carefully marked out. 
The same applies to point A in the direction of C; but in 
the following traverse VI.—Fig. 41—the shaft at F comes 
between houses, making a direct or driving line impos- 
sible, so that the angle has to be measured from the 
traverse line; that is to say, instead of having a direct 





Centre line of Tunnel 


until at least 360 deg. had been measured. The last 
reading was added to 360 deg. and divided by the 
number of readings taken. 

Fig. 41 shows traverse VI., which is from Vanbrugh 
Park shaft to Siebert-road. 

The various points MBCDEF were fixed; then 
lines MB, BC, CD, DE, EF were measured very 
accurately both ways, the different points where leyels 
were required being taken, then the distances were reduced 
to a horizontal line. The angles were then measured, viz., 
MBC, BCD, CDE, DEF, each angle being turned 
through 360 deg. With lines MB, BC, and included 
angle M BC, 

angles B M C and M CB were found. 

Also line MC. Again, with lines 

CD, DE, and included < CDE, 
angles D C E and D EC were found, and line C E, 
with angles CE F = (DEC+ DEF) and lines CE, EF 
< ECF and CFE were found ; also line C F, 

with angles MC F= (MC B+ BCD+DCE-— ECF), 
and sides M C, C F, angles CM F and CF M were found; 
also’side M F, completing the calculation for traverse VI. 
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line laid down for driving the tunnel, an afgle has to be 
measured off the traverse line for setting the bobs in line 
for the direction of the tunnel. The angles measured 
from the traverse lines should be absolutely correct, as 
there are so many sources of error, such as the actual 
measuring, reducing the lengths to horizontal distances, 
which mean taking levels at all the inequalities of the 
ground, besides putting the bobs down the shaft and pro- 
ducing a base line 13ft. for 3000ft. 

Proceed thus :—With the plates still clamped, unclamp 
the lower plate and direct the instrument towards C, with 
the telescope bubble underneath instead of on the top. 
Reveat measuring the angle, until something over 720 
deg. has been measured, or two circles; again add the 
last reading to 720 deg., and divide by the number of 
readings. If they agree after going round the circle 
for the second time with the telescope inverted, then 
the angle is correct. For example :— 

Angle M B C was measured 
deg. min. sec. 
First reading 143 32 «#10 








Third reading 70 36 40 | 
a 360 
— deg. min. sec. 
430 36 40 +3 = 14 32 1: 
Sixth reading = 141 13 10 
Add . 720 
861 13 10+3= 143 32 12 
Accepted as correct... ... = 143 32 12 





In large traverse surveys, the fewer stations the better, | 
as the number of observations is diminished, and a certain, | 
amount of error avoided. A traverse such as No. VI. 


Fig. 42 


from Vanbrugh Park to Siebert-road—see Fig. 41— offers 
little opportunity for making a closed figure, by returning 
to its starting point by a different route, without entailing 
three times the amount of work. This is a great con- 
sideration where there is much work to be done in a 
limited time; hence the need of confirming the work 
by careful measuring both ways and repeating the angles 
twice round the circle. The instrument was set up over 
point B, and brought to zero. The two horizontal plates 
were clamped together and the instrument directed 
towards C—see plan of traverse VI. Fig. 35. The lower 
plate having been clamped, the upper plate was loosened 
and the telescope sighted in the direction of M. The 
upper plate was then clamped, and the angle CBM 
measured again. The lower plate was then unclamped, 
the plates being still fastened together, and telescope 
directed towards C. The same process was repeated 


Another method of calculating traverse VI. is to reduce 
the whole traverse to a single meridian, by co-ordinates, 
which is certainly very accurate, comparing it with the 
triangle method just described, the resultant being the 
same in both cases. 

Compute the reduction thus :— 

First, the lengths. 

Secondly, the interior angles. 

Thirdly, the one bearing being given :— 

Let M B be the given bearing from the preceding 
station M. 

Let a be the interior angle at the station B; BC the 
direction of the following station. 

Then, 
BCD=MBC+a+ 180°; 
the positive sign being used when 
MBC + a < 180°, 
and negative sign when 
MBC +a > 180°. 

When the direction of the following station C lies 
between 0° and 90°, the reduced bearing is BC to the 
When between 90° and 180° is 180°—B C D to the S.E 
When between 180° and 270° is B C D—180° to the S.W 
When between 270° and 360° is 360°—B C D to the N.W. 
To arrive at the co-ordinates for each point from the 


| preceding point :— 


The length along the meridian line = distance x cosine 


| of the reduced 


g. 

The ordinates to the E. or W. = distance x sin of the 
reduced bearing. 

Sum up the northings, also eastings and westings, and 





take the former of the last two from the latter, and divide 
the result by the northings to find angle FMB; the 
northings being put in the south column is owing to the 
fact that a return is made to starting point M. 
Reduction of Traverse to a Single Meridian. 

TRAVERSE No. VI. 




















Line Length. Bearing | North. | South. | East. | West. 
MB... | 572-131 0 572-131 
BC... | 890-870 36° 27°48” | 716-470 529-451 
CD... | 990-210) 35° 3°19” | 568-743 810-584 
DE... | 214-707) 47° 48’ 33” | 159-079 144-198 
EF .. | 740-718 38° 23’57” | 460-087 | 580-503 
FM_... |2578-350) 16° 9’ 22” 2476-510) 717-438 | 
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Example of Traverse V1. as Worked Out, 


2-9498143 


2°9498143 Log. 890-87 
9-7740117 


9-9053840 L sin 36° 27'48” = 


Log. 890-87 
L cos 36° 27’ 48” 


2-7238260 


L 529-451 


716-47 = 2-8551983 
2-9957273 


2-9957273 Log. 990-210 
9-9150708 


9-7591891 L cos 35°3 19 


Log. 990-210 = 
L sin 35° 3'19" = 


L 568-743 2°7549164 L 810-584 2-9087981 
2-3318462 
9-8271120 


2-1589582 


2-3318462 Log. 214-707 


Log. 214-707 
L sin 47° 48’ 33” 9-8697666 |L cos 47°48’ 33” = 


L 159-079 , 2-2016128 'L 144-198 
2- 8696529 


2°8696529 Log. 740-718 
9-8941512 


Log. 740-718 
9-7931870 L cos 38° 23 57 


L sin 38° 23’ 57” 
L 460-087 2-6628399 |L 580-503 2-7638041 
2-8557844 
9° 4444435 


3-4113409 


3938401 Log. 717-438 
844 |L sin 16° 9 22 


Log. 2476-51 
5) Rae 
L tan 16° 9’ 22” 


In concluding these notes, I give the following advice 
to young engineers. 

When using the theodolite, don’t have tangent screws 
too far out on the thread ; keep it more about the middle 
part, or centre of its run. 

Don’t clamp vertical or horizontal circle too tight; 


| economical than the inevitable continuous flogging of the 


heaviest and most powerful locomotive on the line, pro- 
vided that the two engines are small and simple in design, 
and of approximately equal power. 

Their combined power invariably exceeds that of the 
single heavier engine, and as each of them works well 
within the limit of its own power, and with a perfect and 

| harmonious adjustment of the net work between them, 


the total power expended is represented by less total | 


wear and tear, and less general consumption of costly 
materials. 

I believe, in fact, that it would be possible to run any 
such train—say, the 11.50 p.m. out of Euston, which is 
one of the worst trains to run in the country—from 


better advantage generally, and in 10 per cent. less time, 
with two Ramsbottom 7ft. 6in. engines weighing 27} tons 
each without the tender, and still more, with two 
Stirling 8ft. singles, weighing 38} tons each with- 
out the tender, than with any “Atlantic,” six wheels 
coupled, or four-cylinder simple or compound engine 
weighing anything between 65 and 75 tons. The 
extra cost of the additional driver and fireman should be 
more than balanced by a saving in general consumption 
| and wear and tear of the single engine, and, it may be 
added, of the permanent way also. I desire to emphasise 
this point, and to suggest to those who may be opposed 
to both the premises and conclusions of this argument, 
that although locomotive running and general costs are 


| 








inaccessible to the profession and the public generally, | 





Euston to Glasgow, or King’s Cross to Edinburgh, to | 


working, and maintenance of first-class Ieecactiyeg f 
varied types, not only of one particular Boitich railway 
but of many others in this country and aboad. 1}, 
extreme simplicity of detail and general design throy rs 
out and of external appearance which for so many Mp 
characterised British locomotives must appeal strcngly . 
those of the engineering profession and the public who 
understand and have sincerely at heart the true principles 
of mechanical engineering, of mechanical, and those forms 
| of esthetic, design appropriate to one another, and of that 
practical, economical efficiency which is the very essence 
| of them all; and such will :egret, equally with the writer 
| the retrogressive achievements of recent years, and look 
for a return to the older order of locomotive practice, 
The necessity for some drastic development of efficiency 
| and economy is as obvious as it is really urgent. But i 
| must involve either no increase at all of the unit of 
| weight power, or only a fractional and quite dispropor- 
_tionate increase, and, if possible, the unit ratio of power 
| to weight should be largely increased. This will not be 
; achieved by any increased complication of the motion, 
|of which, on the contrary, some simplification and 
| lightening are both desirable and feasible in certain 
| cases. 
| But, as has been so often pointed out by editorial and 
| other writers in THE ENGINEER, the heart and mainspring 
| of the locomotive is its boiler, and in the efticient deve. 
| lopment of this lies mainly the most practicable solution 
| of this problem. 
But here, again, development of power and efficiency 
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screws should;have sufficient hold for the free action of 
the tangent screw. 

Don’t allow any one to pull eye-piece out so as to get 
rid of parallax, when instrument sight is fixed on the 
wires. 

Don’t have too many assistants round the instrument 
when doing intricate work. 

Don’t have less than 7lb. bob attached to theodolite 
when measuring angles on the street. 

Don’t neglect to see that the clamp screws of the excen- 
tric wall plate, which is fixed to the tripod, are perfectly 
tight, so that no movement can take place when measuring 
angles. 

Don’t sight through too many lines when putting new 
file marks in the tunnel. 

Don't allow any rope yarn to hang down from the 
joints in the roof of the tunnel, the instrument will focus 
past them, but it is not very safe. 

In conclusion, the author desires to thank Sir Douglas 
Fox and partners, who were the engineers for the tube 
railway which has been described, and Sir Weetman 
Pearson, Bart., M.P., the contractor, for permission to 
use the photographs, plans, sketches, &c., which were 
necessary to illustrate these articles. 








LOCOMOTIVE DEVELOPMENT ON BRITISH 
RAILWAYS. 
No. II.* 


I nave been led ‘to the conclusion, after some years’ 
study and practicakéxperience of locomotive matters, 
both at home and abroad, that the older types of British 
locomotives—that is, let us say, those designed, built, and 
in general use as standard express passenger or goods 
engines up to the end of 1895—are the most economical 
and generally efficient locomotives in existence, and that 
latter-day developments, whether four-cylinder simple 
or compound, or six, or eight, or ten wheels coupled, or 
of the French, or so-called “Atlantic” types, are un- 
economical and inefficient, as a general rule. 

Not only first costs, but still more maintenance cosis, 
are against these latter engines, and in-an even greater 
ratio their running expenses—mileage consumption of 
coal, water, oil, tallow, steam, &e.—as compared with the 
smaller engines of earlier days, and I am heretically 
inclined to think that we have come to the point when 
such trains as these later engines have been designed to 
handle can be more easily, more punctually, and more 
economically and efficiently dealt with by two older, simpler 
engines of not more than three-fifths of their weight, 
while such engines are amply sufficient, as a standard 
type, for the general passenger traffic of the line. 

My own experience of double-engining of very heavy | 
and fast trains is that it is distinctly more efficient and | 


| 





* No. L. appeared November 16th. 


Fig. 43 


and that, therefore, statistical proofs are less readily 
forthcoming than they can be obtained by careful calcu- 
lation on the part of those familiar with the various 
details of locomotive work, common sense and logical 


reasoning both support the theory that the lower propor- | 
tionate margin of net power available at the draw-bar of | 
a locomotive of large size and complicated mechanism, | 


as compared with that of a smaller, simpler type, neces- 
sitates such an engine being worked hard and con- 
tinuously well up to the limits of its power for any given 
amount of heavy work, with a consequent maximum 
expenditure of the materials and dynamic energy which 
go to produce that net power, and of general fatigue and 
exhaustion of the entire machine. What may be called 
the vitality of a steam locomotive is one of its salient 
and most interesting points, and in its general behaviour 
and its temperament, as one may describe it, it is actually 
a thing of life and sensitive to very much the same 
general laws of nature as govern the existence of any 
auto-animate creature. It is not good for a locomotive, 
of all machines, to be worked continuously up to its 
Inaximum capacity; continuous work of a constant 
quantity, and with a reasonable margin of spare power, 


say, 20 per cent., is the proper thing for a locomotive, | 


and so long as this elastic limit is not, at any rate, con- 


tinuously surpassed the whole machine will work to the | 
best possible advantage, with a maximum of economy | 


and efficiency, and a minimum of breakdowns and waste. 
Therefore, if in place of the over-driven heavy single 
locomotive we make use of two smaller engines, each 
one proportionately less complicated and with a pro- 
portionately higher margin or percentage of net brake 
power available at its draw-bar,and having between them 
a total combined net brake power exceeding that of the 
single engine, both the total percentage consumption of 
their combined brake powers and the percentage brake 
power consumption of each engine =f ge well within 
the limit in each case, and in each case a smaller percent- 
age consumption than that required in the heavy single 
engine. And this means at least a correspondingly 
lower percentage of general wear and tear and running 


expenses, if not an actually lower gross cost, in the | 


running of the train service. I do not deny that the 
power to run the excessively heavy trains of to-day is 


inherent in these heavy locomotives, but it has to be | r 
| that while such means of scientifically, theoretically, 


flogged out of them, and they are never at their ease in 
exerting either their gross or their net power; and this 
straining of the locomotive is only too faithfully retiected 
on to the rails and permanent way. 

I venture to express myself as altogether against 
these excessively heavy, excessively complicated, and 
excessively costly engines; and while I am sensible 
that my criticisms and opinions are only those of an indi- 
vidual, and open to contradiction and argument, they are 
at least the sincere conclusion of some considerable 
practical experience in locomotive matters, and of inti- 
mate practical knowledge of the design, construction, 





must involve a minimum of}’mechanical change and 
development. The failings of the present type of, loco- 
motive boiler, which is, on the whole, however, a wonder- 
fully efficient one, thanks mainly to the crude simplicit) 
of its design, are well understood. 

Much may be done, in my opinion and actual experi- 
ence, by reducing the serious losses due to ineflicient 
| circulation by applying to the existing type a thorough 

system of Pe es circulation by some.simple and inex- 
pensive internal or external arrangement, such as the 
Cawley return pipe. Wastage of coal and accumulation 
of scale, rotting of tubes, plates, and stays, are all directly 
due to the stagnation of water even under the fierce 
heat of the heavy combustion of present-day boilers. 
Here is a notorious source of coal and water consump- 
tion and wastage, ready to hand for reduction easily 
achieved by the exercise of a little consideration and 
simple ingenuity. 

Equally the efficiency of the steam as delivered to the 
cylinders may be increased either by simple superheating, 
or by the recently formulated Field-Morris system, 

| already successfully applied to working conditions, of the 
superheating of air and steam mixed in suitable definite 
proportions, somewhat on the principle of the requisite 
mixing of air with combustible and expansive vapours, 
such as gas or petrol, for obtaining their maximum 
| thermo-dynamic results; the process consists simply in 
| pumping air into the boiler steam in a superheater heated 
| by waste gases in the smoke-box, dr by other suitable 
|means. This mixing of air with the vapour of water, 
| and the superheating of the combined mixture, is physi- 
| eally and logically sound in principle. The idea is both 
| novel and ingenious, and it has been found in practice 
| that this simple device increases very considerably the 
| thermo-dynamic properties of the boiler steam, and also 
| obviates almost completely both initial condeusation and 
| valve leakage, both fertile sources of incalculable loss. 

| he efficient chemical and thermo-combustion of the 
| fuel by assisted air draught is another and easily attained 
improvement. 

In detail improvements such as these, of essential 
simplicity and proved economy, and not in any extrava 
gant development of the boiler as a whole, may be sought 
and found a more than corresponding increase of its 
efficiency and economy, and it seems only remarkable 


and practically increasing the general etliciency of the 
locomotive as a whole are so ready to hand, they are not 
in universal application. 

Too much attention and skill has been devoted to the 
merely mechanical development of British locomotives ; 
the scientific development of their thermo-dynamic 
efficiency has been altogether neglected. Now is the 
time to remedy this, and herein lies the possibility of an 
undreamt-of increase of locomotive efliciency in con- 
junction with that radical reduction of its size, complexity, 
and weight which is as necessary as it is desirable. 
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rorcentage Increase 
Great “Northern Railway Locomotives. 
August 24th.) 


Class 1847 = @ 


s ov Decreases of the Three Selected Types of 
(See THE ENGINEER, 


Class 1870 = 6b. Class 1903 = ¢. 


hts of enginesin work-| ) over a. | ¢ over b, | ¢ over a. 


| 
ie 
Re sder, without tenders—| Per cent. | Per cent. | Per cent. 
a l8t. 8c. 2q. = 41,272 1b. | +108-68 | + 70-3 + 255-4 
6 88t Ye. 0q. = 86,128 Ib. — 
¢ 65t. 10c. 0q. = 146,720 Ib. _ ~ 
ijler pressure- | | 
Bolles Fi. per square inch wet + 75 + 25 + 118-75 
h 1401b. aa ” —_ 
¢ 175 1b. ae _ — a 
sating surface 
4 5 .. | +110-34 | + 15-57 | +148-1 
Tubes ... ; | + 51-16 | +125-17 | +241-89 
Motal ... seo seo sce see cel “fF SO-74 | +114-69) +236-20 
yrate area— | | 
Grar0-6 4, ft | + 66-03 | + 75-56 | +191-53 
617-6 55 das) pus a | — 
¢ 30-9, ars | —_ _ 
Ratio : : 3 
Grate area — Heating surface... 6-23 | + 22-20) + 14-5 
Cylinders | 
“a 15in. diameter... ... ..| + 20-0 + 4-02} + 25 
h 18in. .4 - id 
c 18#in. 5, a ; 
Stroke 
a 20in. ea ieee Lee + 40 14-28 | + 20 
6 2Sin. _ _ 
¢ 24in. and. anh bade. sss — 
Weight on driving wheels 
@ Oh CORO: nce onw,  cangiene oe 57-9 140-0 278-94 
- 4 lo toms ... — 
¢ 36 tons oan ens) au <0 — — 
Adhesion at 4— 
@ BAG on. cee ove eee wef + 57-92] +140-0 | +279-04 
h 5,600... PCOS ae = _ — 


e 13,440 ... . ell agel ies _ _ 

Tractive power per Ib, M.E.P. 
i re ee ee 

b 92-5 . be SAN Oe Gs 

ce 105-4 | na - 
Tractive power at 75 per cent.—; 

ao 40OTI idk tearvave sep FO + 40-7 | +237-7 

b 9,8201b. a? mae -- 
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While the accurate expression of locomotive power and 
efficiency is practically impossible for want of adequate 
terms and practicable formule, there is one basis of 
comparison between locomotives which may be accepted 
as a positive indication of their respective values, viz., 
estimated tractive and other powers per ton unit of 
weight. This will, perhaps, not be disputed; and com- 
paring these three types of engines on this basis we get 
the following values estimated from the figures given in 
the tables :-— 


P 2 47°5 . 
ec class will consume on = 3°17 pints, nearly; 
a class. b class. ¢ class. 
Ib. 
3-70 2-40 1-61 


Tractive power per lb, M.E.P. per ton weight of engine 


Tractive power at 75 per cent. per ton weight of engine ... ... 2 


Adhesion at 4 per ton weight of engine 


So also for indicated horse-power, calculated for each engine for a speed of 25 miles per hour, with 40 per 


cent. cut-off. 





Cut-off 40%. Initial pressure. M.E.P. 
Ib. per sq. in. 

« class—Revolutions of driving wheel per minute = 127-4 (Constant -7665) 80 + 14-7 = 94-7 | (94-7 x +7665) — 14-7 
= 57-881b. per sq. in. 
say, 551b. per sq. in. 

) class—Revolutions of driving wheel per minute = 85-5 .... (Constant -7665) 140 + 14-7 = 154-7 | (154-7 x -7665) - 14-7 
= 103-87 lb. per sq. in. 
say, 101 1b. per sq. in. 

c class—Revolutions of driving wheel per minute = 105 (Constant -7665) = 175 + 14-7 = 1898-7 | (189-7 x +7665) — 14-7 
= 130-7 Ib. per sq. in. 
say, 1281b. per sq. in. 

Then, indicated horse-power = Piston area. revs. 

Pe 56 x 176-715 x 127-4 x 2 x 20 _ 125-07 
33,000. x 12 
Increase 6 over a. 
954. ARC ce os , OR 
b class 101 x 254-469 x 35-5 x 2 x 28 _ 31) ghout = + 148-66% 


33,000 x 12 





Increase ¢ over b. ¢ over a. 
28 v 276. a 3 ae SE 
ce class 12 76-1 x 106 x 2 x = 450 about = 44-7% about = + 260% about 
33,000 , 
Indicated horse-power per ton weight of engine— 
25.07 x 2 
a class 125-07 x 2240 = 6-8 nearly 
41,272 : 
hb class S11 _x 2240 2 2240 = 8-1 nearly = increase } over a + 19-11% about 
86,128 a 
5 224( = eer 
¢ class 4 aa = 6-87 about = decrease c over ) - 15-1%, and about the same as a class. 
4 


a 


Comparison of the respective mechanical and net 
brake horse-power— efficiencies is also interesting and 
instructive. . 

In estimating these it is necessary to make certain 
assumptions in order to provide a common basis of com- 
parison, and these are somewhat in favour of the later 
types of engines. 

First, then, as regards the wheels and the resistance to 
be overcome in rotating them by the expenditure of 
indicated horse-power, we will assume that all the driving 
and all the idle wheels in all three classes are respectively 
of equal size and equally loaded, so that the resistance of 
any pair of either is equal to that of any other pair of the 
same class. Then, assuming that each pair of driving 
wheels bsorbs 10 per cent. of the total indicated horse- 








| = 


192-64 


| which estimates are somewhat unduly in favour, as a 


power, and each pair of idle wheels 24 per cent.—at any 

particular speed—we have the total wheel resistance for 

the three classes as follows :— 

a class (engine only), 24% + 10% + 24% = total 15% 

b class (engine only), 24% + 24% + 10% + 24% = total 174% 

¢ class (engine only), 24% + 24% + 10% + 10% + 24% = total 274% 

Secondly, as regards the internal, mechanical, resistance 

| of connecting-rods, pistons, piston-rods, crossheads, and 
valve motion, we will assume that as the motions of 
classes ¢ and b are more complicated and necessarily- 
heavier than the motion of class a, they are so to the 
extent of 10 per cent. b over a, and 10 per cent. c over b. 
Assuming, then, that the internal mechanism of the a class 
absorbs 15 per cent. of the total indicated horse-power— 
at any particular speed—that of 6 class will be 15 per 
cent. + 1°5 per cent. = 16°5 per cent., and that of c class 
will be 16°5 per cent. + 1°65 per cent. = 18-15 per cent. : 
add for c’s two coupling rods, the reasonable amount of 
1°85 per cent. = total for ¢ class, 20 per cent. We 
assume that each engine is exerting the same draw-bar 
pull, due toa precisely similar load, the general resistance 
| of which is the same in eacn case. 
| The total estimated mechanical resistances for the 
| three classes, therefore, sum up as follows, being per- 
| centages of the total indicated horse-power calculated for 

any particular speed, and, of course, varying with the 

same, in terms of indicated horse-power. 





Wheel Motion Total resistance 
resistance. resistance. . : 
aclass ... 157% t 159 = 309 increase ) over a 
belass ... 17-5% + 16-5 = 347 = + 13-3Y 
¢ class ave 27-5 t 20-0 = 47-5 =f 39-7° e over b 


- §8-3% c overa 
leaving the following balances of net (brake) horse-power available 
at draw-bar 


a ae = BBP. = B.H.P. per ton 

= Efficiency. (as calculated above). weight of engine. 

a class 70 a .. 84°dd wee 4°95 

6 class 66 ... 205-26 = + 134-5% ... 5-34—+4 12-42% bovera 
e class 52-5% ... 236-25 =+. 15-12% 3-6 = — 32-58% cover b 


= ¢ overa + 1705 = + 

As regards the consumption of oil, assuming that this 
will be, in each case, directly proportionate to the total 
internal resistance of the engines ; and supposing that on 
a journey of, say, 500 miles, ata uniform speed of 25 miles 
per hour, a class engine consumes 2 pints of oil; then b 
2x 34 


24-21% covera 


class will consume = 2°27 pints, nearly; and 











5 


= bovera — 35-135 = over b - 32-91° 


rover a — 56-5% 


ll 


03 255-39 Ib. 210-96 Ib. 
= h over a + 6-01% = cover b - 17-4% 
= covera — 4-98 


145-60 lb. 208 -32 Ib. 
= hbovera — 24-4 = cover hb + 27-77% 
= covera+ 8-14 











matter of fact, of the later engines. 

As regards coal and water consumptions for such a 
journey, it is somewhat difficult to arrive at any estimate, 
since, although the different gross and net indicated 
and brake horse-powers will naturally require different 
quantities of coal and water, yet the different steam 
pressures used will largely compensate for any excess of 
coal and water consumed in providing, in the larger 
engines, the higher power which they develop as com- 
pared with the smaller engines. At the same time it 
must be admitted that the development of the gross and 
net unit of power in the heavier engines is costlier all 
round than in the lighter classes. 


three types we may arrive at a more reliable estimate. 
We will again allow the assumption, largely in favour of 
the heavier types, that the respective drawing-office, 
pattern-shop, foundry, and general construction expenses 
and fixed charges are equal in all three cases—as a 
matter of fact those of ¢ class will be not less than double 
those of b class, but we will let that pass : then, assuming 
that the cost of locomotive construction is £45 per ton, 
the respective costs of these engines without tenders will 
be as follows :— 


a class. b class. c class. 
ae °° Ey 
=> +t 108-687, Ke 70-3% 


ow 


¢ over a + 255-4% 


Add in each case 20 per cent. for cost of tender, then 
the respective costs of the tenders will be— 


a class. b class, ¢ class, 
BEE ccs. eee ea te. da cah Ce 
Making total costs of engines and tenders compleje — 
a class. 6 class, c class. 
Ye eer lL ee 


These comparisons might be extended further, into 
repair and running costs, but the above figures are 
sufficient to show that the estimation of all the compara- 
tive advantages and disadvantages of various types of 
locomotives is not a matter of mere personal opinion, but 
rather of practical experience and logical facts. 

VA: 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Friday evening last the second general meeting of 
the session was held at the Institution of Mechanical 
Engineers. There was an excellent attendance, and Mr. 
E. P. Martin presided. The paper submitted dealt with 
“Steam as a Motive Power for Public Service Vehicles,” 
the author being Mr. Thomas Clarkson, of Chelmsford. 
The paper, which we reproduce on page 534 of this issue , 
was somewhat disappointing, in that it described one 
make of motor omnibus only, and did not deal with the dif- 
ferent systems of the application of steam to commercial 
vehicles, as the title of the paper implied, but as a com- 
plete description of a particular vehicle it was excellent. 
An abstract of the paper having been read, a few lantern 
slides were given illustrating the evolution of the steam 
omnibus. The usual vote of thanks being passed, the 
President called upon Colonel Crompton, in the absence 
of Monsieur Serpollet, to open the discussion. 

In responding to the call,Colonel Crompton remarked that 
it was thirty-five years since he first drove a steam omni- 
bus. However, it was not till Messrs. Serpollet, Clarkson, 
and White developed their machines that the application of 
steam to public vehicles of this type became of practical 
use. The most pregnant statement in the paper was that 
in which the author asked if one was justified in assum- 
ing that the ordinary methods of steam generation and 
application represent its highest practical possibilities. 
He (Colonel Crompton) thought not. We had been using 
hot water engines instead of steam engines up to now, 
and he felt convinced that if steam was to make any fight 
against the internal combustion engine, it was only by the 
development of superheated steam. It might mean 
revolutionising the present method of constructing land 
and marine engines, but this would have to be done if 
steam had. to compete with petrol or paraffin. Six years 
ago he tried a steam car for the War-office, and his know- 
ledge of steam at once received a new impulse. It wa: 
not until then that he had really recognised the greay 
advantage of superheat. When superheat was raised tc 
800 deg. Fah. the consumption came down to about one 
third. He was sure that Mr. Clarkson would be the last 
to deny M. Serpollet the credit for the development of 
steam generators of the flash type. In the construction 
of these Clarkson and Serpollet differed. The subject of 
the circulation in a flash boiler was only now being under- 
stood ; in fact, it was a new science. The usual trouble 
of incrustation had never been experienced, but in its 
place there had been other difficulties which had to be 
puzzled out. For instance, it would frequently occur 
that boilers developing from 30 to 40 horse-power would 
suddenly lose the greater part of their power, dropping 
even as low as to 10 horse-power. Then suddenly they 
would recover their normal power. At first engineers 
were much puzzled. Serpollet thought that at times 
something analogous to priming took place. He (Ser- 
pollet) suggested that little globules of water got shot 
straight through the tubes in a spheroidal state by the 
superheated steam. Therefore, in order to prevent this from 
occurring, he reversed the motion of the steam in the 
generator, and it was a fact that the sulking of the boiler 
never occurred when reversed coils were used. 

Colonel Crompton considered that Mr. Clarkson had 
tackled the subject of lubrication well. He pointed out 
the practicability of using high temperature steam 
without takimg any extraordinary precautions for 
lubrication, and there was no doubt that less oil 
was required. The design of the engine was also 
another must important factor that had to be con- 
sidered when superheated steam was used. It 
was very necessary to construct the engine so that no 
distortion took place, due to the high temperatures. He 
was of opinion that mushroom valves were the only type 
that were really of any use for this ¢lass of engine. 
Serpollet used these valves, and could cut off early ; anc 
he obtained as good results with his single-actiag engine 
as most engineers did with compound. Dealing with fuel 
consumption, Colonel Crompton remarked that the White 
Steam Carriage Company had obtained one brake horse- 
power with 1 lb. of petrol with engines not greater than 
30 horse-power. This worked out at about 0°8 1b. of fuel 
per indicated horse-power. Running on benzine 0°8 lb. 
of fuel were consumed per brake horse-power. He 





But in the matter of the cost of construction of the 


thought that this certainly supported Mr. Clarkson’s 
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statement that steam as a motive power for public 
service vehicles was now entering upon a new era. 


Scottish Reliabilty Trials. In these, the Darracq-Ser- 


pollet omnibus went seven miles on a gallon of paraffin. | 


Fig. 2 


engine. He saw no reason why steam cars should not be 
absolutely trustworthy if forced lubrication were adopted. 


At the request of the President, Mr. Fuller, engineer |The horse-power of the car was 40. The best petrol | It was difficult to believe that flash boilers did not scale, but 


of the Torquay and District Motor Omnibus Company, 


omnibus only went five miles on a gallon of petrol. He 


the fact remained that this was so. He asked Mr. Clark- 


spoke. He had had, he said, charge of the service for stated that the engine of 30 horse-power, with steam at | son to give the length of tube used in his boiler; also if 


The cars in use were built by Mr. 
Ilustrat- 


the last three years. 
Clarkson, and had given complete satisfaction. 


1200 deg., consumed 0°8 Ib. of paraffin, not petrol, as he 
thought Colonel Crompton implied. 


He then briefly | 


| there was only one tube, and if there were more, then how 
were they coupled together. Although Colonel Crom 


ing the reliability of the vehicles, Mr. Fuller stated that recapitulated some of the advantages of steam cars, and | ton had spoken so favourably of lift valves, he did not 
one car had travelled for more than 44,000 miles, and , the improvements recently added to the Serpollet. | quite agree, as they gave trouble in that they would not 
thatthe chassis was still quite good, although the body work Dealing with automatic control of the generator, Mr. | remain tight upon their seat, and that they had a nasty 


was getting bad. The first boiler ran for eighteen months, 
and would probably have run further, but that it was not 
quite fool-proof. The driver had allowed the water fre- 








Smith said that M. Serpollet had stated that all automatic 
| control devices gave trouble sooner or later. 
Mr. Elliott Thomas, of the Torquay Motor Omnibus 
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quently to get too low, and that caused the tubes to leak. 

One of the boilers had travelled 48,000 miles, and still had 

the original tubes in it. Mr. Fuller also spoke well of 

the boiler. No reference was made to the working of the 

engine, with the exception of the statement that the 

piston rings were not renewed till the omnibus had run | 
for 19,000 miles. During last year the omnibus had only 

lost *98 of the mileage possible. 

Mr. D, J. Smith referred to the scarcity of data regard- 
ing superheated steam. He did not think that Mr. 
Clarkson superheated quite sufficiently. In the Serpollet 
generator the superhcat was 1200 deg. It had often been 
said that with this degree of superheat, it was not 
possible to lubricate properly. As a matter of fact, it 
was found to be much easier, and no difliculty had been 
experienced in this respect. As to the consumption of 
fuel, Mr. Smith quoted some figures obtained at the last 


habit of getting slack and leaking. 
The meeting was then adjourned till Friday evening, 
the 30th inst. 








Figs. 3 and 4-DUBOSC BEVEL GEAR-CUTTING MACHINE 


Company, confirmed Mr. Fuller’s remarks, and added a 
few details as to the nature of the hills which had to be 
encountered in the Torquay district of Devonshire. 

Mr. Birch, speaking not as an engineer, but as one 
responsible for roads where hills were 1 in 4°7, stated that 
he had recently had an experimental run on a Chelmsford 
omnibus. Ina run of 650 miles the average speed was 
twelve, and whilst passing through a hilly part of Wales 
the average only dropped to ten miles per hour. This 
omnibus had carried twenty-eight passengers—the total 
weight of car and passengers being seven tons—up hills 
of 1 in 5 and 1 in 6, and never once did the steam fail. 
On another occasion the same omnibus had ascended a 
hill of 1 in 6 with forty passengers on the car. 

Mr. Talbot believed that the effect of forced lubrication 
in this type of engine was far reaching, and he quoted 
some instances of good running of a Belliss and Morcom 
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GEAR-CUTTING MACHINES. 


In the Dubose bevel gear-cutting machines the teeth 
are developed by a movement of the tool alone, the blank 
being rotated only to effect the division. Several views 
of this machine, for which the sole licensees in this 
country are Selig, Sonnenthal and Co., Limited, of 85, 
Queen Victoria-street, are given herewith. Those repro- 
duced from photographs afford a clear idea of the general 
action of the machine, whilst the drawings will serve to 
elucidate certain details. 

The blank is seen most prominently in Fig. 2, where it 
is shown mounted on a mandril proceeding straight from 
the big dividing worm wheel at the back of the standard. 
It is clamped between lock nuts, and the end of the 
raandril is carried in a manner displayed excellently in 
Fig. 5. The blank being thus very well supported, not 
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avy cuts be taken in one direction, but a 

Jouble tool may be employed, and cutting effected on 
herr’ strokes. We may complete our consideration of this 
ve of the machine by looking at the dividing mechanism. 
It is driven 
and 5. 
by friction. 


only can he 


This pulley runs constantly, and drives its shaft 
Motion is taken from it across the machine to 


by the single-belt pulley shown in Figs. 2 | 


the motion of the cutting tool to work to and from this | 
point we shall secure the proper taper of the teeth, | 
and by adjustment of a simple order we can get any | 
angle of gear required. 

We now turn to the machine itself. The tool slide is | 
mounted in a stiff casting which carries all the actuating | 
mechanism, and is pivoted vertically. On this casting 
the slide can be inclined in | 
a vertical plane to suit the | 
taper of the tooth. The ar- 











rangements for permitting 
this adjustment are seen 
clearly in Fig.1. The slide is 
balanced by the large ball 
seen in all the pictures. 
Besides this adjustment in a 
vertical plane for the taper 
of the tooth the slide has a 
further motion in the same 
plane for the generation of 
the shape of the tooth, as 
indicated by the dotted arrow 
in Fig. 6. To this we shall 
refer again. The other mo- 
tion in direction of the black 
arrow is secured by swinging 
the whole frame and slide 
about its vertical centre. By 
combining the two motions 
in the proper ratio the tooth 
shape is produced. 

Let us consider the swing- 
ing of the whole frame in a 
horizontal plane first. On 
the periphery of the table 
a rack is cut with which 
a worm, D, Fig. 3, en- 
gages. This worm is driven 
by a set of change wheels, 
clearly visible in the same pic- 
ture. As the worm rotates it 
swings the whole frame round 
and feeds the tool into the 
work. When the full depth 
is reached a catch is released 
and the frame returns to its 
position under the influence 
of a spring; the blank then 
indexes automatically, and 
the cut starts again. It will 
be seen that the amount of 
movemert of the worm is 
but small. It is derived 
from a quadrant mounted on 
the first motion shaft of the 








Fig. 5—DUBOSC BEVEL GEAR SHAPER 


change wheels seen in Fig. 5, and so to the worm, which 
can be dropped in order to leave the wheel free when 
desired. A locking plate is mounted on the cross shaft; 
it has one hole in it, into which a spring plunger enters. 
One revolution of the plate, therefore, occurs for all 
divisions. The dividing wheel, it may be remarked, is 
constructed on the split or compound principle, and is of 
very large diameter. 

We now turn to the cutting mechanism, power for 
which is taken from a four-step cone—seen in all the 
figures—on the centre line of the machine. The tool is 
a simple planing or slotting machine tool ground to cut 
either in one or both directions. It is carried in a tool 
box, of which the details can be well made out in Fig. 5. 
It cuts with one corner only, and this corner is rounded 
to the same filet as the root of the tooth. The tool box is 
mounted ona slide, and hasasimple reciprocating motion— 
see Fig.7. The tool can, from its form and position, cut 
only one side of a tooth at one setting. The blank, there- 
fore, makes first one revolution, so that all the teeth are 
machined on one side; the tool is then readjusted, and 
the other sides of the teeth are cut. 

Description of the action of the machine will be greatly 
simplified by a few words on the general principle 
involved. If we consider the base of a single tooth, such 
as that shown in Fig. 6, it will be at once seen that if 
the tool alone is to move, it must have, besides its cutting 
motion, two others at right angles to each other, as 
shown by the full and dotted arrows. It will also be seen 
that if either of these motions is perfectly regular, that 
of the other must be variable in order to get the curved 


Fig. 6 


form. In the Dubosc machine the motion in the direction 
a is regular, that in the direction 0 is variable, and in the 
means of producing it lies one of the principal features of 
themachine. Before leaving our.sketch let us remember 
one other fact. The sketch would represent the condi- 
tion of cutting exactly for straight or spur gears, but for 
bevel gear it is obviously incomplete, since the tooth has 
also taper form. The taper, as everyone knows, starts 
from an imaginary point situated just where the axes of 
two gears in mesh cross each other. By causing all 


change gear. With this 
quadrant a pinion keyed 
to a ratchet wheel gears. 

The ratchet of this wheel is | 
actuated by cam surfaces on the periphery of the crank 

dise which drives the tool box. This disc receives its 

motion from a vertical shaft through a pair of bevels, 

well seen in Fig. 2. 

We now have to consider the motion of the tool slide 
in a vertical plane. This tool slide is virtually a bell- 


by adjustments made with this connecting-rod in T-slotted 
grooves that the correct ratio between the two move- 
ments of the tool-box is effected. This will be understood 
better from the drawing, Fig. 4, where the connecting- 
rod is marked A, the lower disc and slot B, and the upper 
connection of the rod C. This upper part consists of a 
frame which acts as a crank web, and receives its angular 
movement as a whole from the connecting-rod. The 
crank pin in this part is fixed excentrically in a little 
| worm wheel, and its position can be adjusted by a scale. 
The lower pin is adjusted in a slot also by a scale. This 





Fig. 7—TOOL DRIVE 


is shown better in the enlarged detail, Fig. 8. As the 
crank web C moves it sets the whole upper train of change 
wheels in motion, and so causes the tool slide to incline 
more and more. It must be noted that the wheel B 
always makes three-eighths of a revolution; no more and 
no less for any tooth. It will be seen that adjustments 
of this kind permit of a variable motion being imparted to 
the upper gear, and so to the worm moving the tool slide, 
and when it is remembered that contemporaneously with 
the motion thus given to the tool in a vertical plane, it is 


Final 
Position 








Fig. 8—-DEVELOPING GEAR 


also moving forward, horizontally, it will be seen that the 
conditions indicated in Fig. 6 are fulfilled, and that a 
correct tooth shape is generated. 

Into the automatic arrangements of the machine we 
do not propose to enter. We have given, we trust, a fair 














Fig. 9—SMALL GEAR-CUTTING MACHINE—CUNLIFFE AND CROOM, LTD. 


crank lever lying thus: 4. The longer limb is the slide 
itself, whilst the shorter limb is a quadrant in which teeth 
are cut. It can be nade out in Fig. 1, but not very clearly. 
A worm gears with this quadrant, and is driven by the change 
wheel gears E, near the top of the machine. This 
train of wheels receives its motion from a central wheel, 
which is driven by the adjustable connecting-rod seen in 
the same view, and at A, Fig. 4. The lower end of this 
connecting-rod is coupled to the wheel and quadrant, 
which drive the feed motion, and by its means the upper 
and lower sets of change wheels, E and F, Fig. 3, are 
coupled together, and obliged to work in harmony. It is 





idea of the working of this very ingenious machine, 
whilst the views and the drawings afford further details 
of its construction. 

A machine very different from any of those dealt with 
in the Special Supplement which accompanies this issue 
of THe Enern«ER is the little gear cutter made by 
Cunliffe and Croom, Limited, of Broughton Ironworks, 
Manchester, for cutting clock and similar small gear 
wheels. A fly cutter is fastened in a square hole in the 
arbor, which is driven by a cord from overhead gear. 
The frame in which the arbor is mounted is counter- 
balanced and moved by the handle shown. The slotted 
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bar seen to one side of it is fastened to a fixed part of the 
machine, and acts as a guide, being placed vertical for 
spur, and at any desired angle for bevel gears. The 
work is mounted on a little vertical spindle, which 
receives support from the yoke above it. Division is 
effected by a drilled plate, and a sub-dividing gear by 
worm and notched plate is provided. The worm for this 
is fixed in excentric bearings, and can be thrown out of 
gear when desired. The machine is intended to be 
mounted permanently on a bench. 








MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., M. Inst. C.E., 
Mr. DEMPSTER SMITH. 
No. XXIV.* 

Lubrication automatic.—lIf the oil is fed in by the 
ordinary cup and syphon, or by a ring or centrifugal 
method of supply, it should obviously be made to flow on 
to the journal at the place where the pressure is least; 
i.€., ab Poy Ga, OF 89, Fig. 94 (ante). It will not enter at p, 
or q, unless it is under a greater head than that of the oil 
film at these points. 

The oil ways should therefore be fed from a point 
situated in the top rear quadrant of the bearing when 
the journal is loaded by gravity only, and the point 
should be further back the slower the speed. This 
applies, then, especially to large lathes. 

If the loading of the journal is principally due to 
cutting force acting upwards upon it, the feed should 
obviously be placed in the bottom front quadrant, and 
nearer the front the slower the speed of rotation. This 
meets the case of the smaller sized lathes. 

The compromise ordinarily effected to enable the lubri- 
cant to enter, whatever may be the direction of the 
loading, is the simple one of fitting the oil cup on the top 
of the bearing. This seems almost the only thing to do 
in the case of automatic lubrication ; but it is the correct 
position cnly when the resultant force upon the journal, 
due to gravity and cutting force, &c., acts nearly 
horizontally and from front to rear. 

Forced lubrication.—When the lubricant is supplied by 
mechanical means at a fixed rate and at any required 
pressure it will preferably be fed in at the points (p, q:) 
of greatest oil pressure in the bearing, although for engine 
bearings it is usually fed in at the points ps, qa, and 8.. 

For large lathes, where gravity is more important, this 
region of greatest pressure lies in the rear bottom 
quadrant. 

For small lathes, on the other hand, in which the force 
on the spindle acts upwards, owing to the cutting force 
being relatively greater, the maximum oil pressures occur 
in the front top quadrant. 

To meet all contingencies it would appear on the whole 
best either to force the oil in at the back of the bearing, 
well below the centre; or, preferably, to fit three alterna- 
tive branches from the oil pressure supply pipe to the 
back, top, and front, any one of which may be turned on 
at will to suit the conditions of working. 

In describing the phenomena occurring when a journal 
rotates in a bearing, we have, so far, not alluded to the 
nature or magnitude of the frictional resistance experienced 
when there is an abundant supply of lubricant completely 
separating the former from the latter, and preventing any 
metal-to-metal contact. 

It is frequently stated that “ there is no friction without 
abrasion,” or, in other words, that unless two substances 
rub against each other, there can be no resistance due to 
relative motion. This, however, is not the case. When 
a film of lubricant is interposed between two metallic sur- 
faces there is a resistance to relative motion of these 
surfaces due to the shearing or transverse distortion of the 
oil film. 

in tne case of the shearing of a solid, we know that Hooke’s 
liw, wt tensio sic vis, applies; so that if g, Fig. 95, be the 
shear stress and s/y the shear strain, we write q = Gs/y, 
wnere G is the modulus of transverse elasticity. But if 
the surfaces A A, BB are separated from one another by 
a liquid of thickness y, and AA moves with speed v rela- 
tively to B B, the resistance no longer depends on the 
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mere magnitude of the angle @, but upon the rate of its 
increase with time. If a is the area of either surface, 
the force required to maintain the steady speed v is :— 
qa=kavjy. - a 19) 
where k is called the coetiicient of viscosity. [This co- 
efficient is clearly that force which will move a unit-area 
of surface with unit speed relatively to another surface 
from which it is separated by a liquid of unit thickness. | 

A film of oil of wniform thickness y, all round a journal 
of diameter d and length /, and adhering to it and-to the 
bearing surrounding it, will thus oppose a resistance to 
the rotation of the former with surface speed v of the 
amount 


F=krdlovly 
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In such a case the friction would not depend on the 
load, which does not appear at all in the expression; and 
it will be readily admitted that the force required to 
distort the oil film cannot depend on the fluid pressure to 
which it is, at the moment, subjected. The friction is 
governed only by the area of viscous fluid to be sheared, 
and the viscosity of the oil—i.e., the kind of oil and its 
temperature (with which the viscosity greatly alters) —and 
it also gets greater the smaller (y) the thickness of the 
film, so that if the journal is a close tit within its bush 
the resistance to motion will be greater than if the fit is 
an easy one. 

There are, unfortunately, very few cases in engineering 
practice where a journal rotates with a uniform thickness 
of oil around it. It is only when the speed is very great 
indeed that this can happen—as with steam turbines and 
mill spindles. At moderate and low speeds we know, 
as above described, that the shaft moves to one side by 
an amount which depends on the speed and the load; 
the excentricity for any given load becoming greater the 
smaller the speed. We have just seen that the frictional 
resistance depends on the thickness of the oil film, but itis 
known from the researches of Reynolds and Sommerfeld 
that the diminution of resistance, due to the thickening 
of the film on one side of the shaft, is more than made 
up for by the increase due to the thinning on the other; 
so that, on the whole, the friction gets greater as the 
journal becomes more excentric. 

Starting, therefore, with a bearing in which the shaft 
is running at a very high speed, and is nearly concentric 
with its bush, the friction should diminish directly as the 
speed, if the simple law of resistance to oil-shearing were 
followed; since, however, as the speed gets less the 
excentricity increases, and on this account tne friction 
gets greater, we shall find that at low speeds, when the 
excentricity becomes very marked, the increase due to this 
more than makes up for the diminution due to lessening 
speed, and the total resistance attains a minimum value 
at a certain speed—which depends upon the pressure. 
This has been very well worked out by Sommerfeld, 
whose curves of friction and speed, deduced from theory, 
show a satisfactory agreement with experimental results, 
so long as the speeds of rubbing are less than about 20ft. 
per minute. For speeds greater than this the change of 
excentricity is not so important, and the law of fluid fric- 
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tion is interfered with for another reason. On account 
of the high speed the temperature of the oil film rises, 
and its viscosity is thereby reduced. The friction then 
increases less rapidly than in proportion to the speed. 

At such high speeds as 18U0ft. per minute Lasche, 
indeed found that the friction was quite independent of 
speed. We do not meet with such rubbing speeds in the 
bearings of a lathe, however, and we need not here refer 
further to this point. 

The curves of frictional resistance obtained by experi- 
ment are shown in the annexed figure—96. They are 
principally those found by Stribeck for experiments with 
a Sellers bearing (v. Z. d V., September 6th, 1902) having 
double ring lubrication, the material being gun-metal. 

The two thick dotted curves are taken from Heimann’s 
report on experiments by the method of Dettmar (v. Z.d. V., 
Bd. 49, p. 1161). They refer to a solid bush of gun- 
metal, with an unbroken film of lubricant all round, and 
are, therefore, perhaps more directly applicable to the case 
of a lathe spindle. 

The curves give the “ coefficient of friction” on a base 
of speed of rubbing in feet per minute. 

The term “coefficient of friction’ denotes the ratio 
of the total resistance, due to the shearing of the lubri- 
cant, to the load on the journal; and although it has no 
physical meaning it supplies a convenient and conven- 
tional method of discussing the results. 

If F denote the resistance and P the load, we have 
F_kxdlv , 

p — P y . (13 ) 
and if P/d/ be, as usual, denoted by p, and called the 
bearing pressure, or load per unit of projected bearing 
area, we see that 
kn v v 
= —- nas € — 
o - 2 ~P 
or the coefficient of friction would vary as the speed and 
inversely as the bearing pressure if the oil film were of 
uniform thickness all rownd, and the temperature of the 
lubricant were constant. 
teferring to the dotted curves—thick lines—we see 
that » is not proportional to the speed in the actual 
experiments even when the temperature of the bearing is 
kept constant throughout. 

It is found that.u increases less rapidly than the 
velocity of rubbing when the speed is greater than about 
20ft. per minute. This is due to the fact that the differ- 
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as 
ence between the actual temperature of the oil film 

that of the bearing gets greater as the speed incconseat ie 
that although the bearing temperature may remain the 
same throughout a series of experiments, that of the filn " 
lubricant itself, upon which the value of k—the coefficien 
of viscosity—depends, does not. Thus # increases a 
nearly as the square root of the speed as the rubbing 
speed becomes larger. 8 

These -—as also Beauchamp Tower’s—experiments sho 
the “ coefficient of friction” in a lubricated bearing felons 
the lawu = ¢ yv/p (instead of «=cv/p; equa. 12) f 
the speeds which are usual in lathe spindles jp en 
20ft. to 800ft. per minute, and for the bearing 
commonly occurring. 

According to the same equation (12) the constant 
depends upon the thickness (y) of the oil film—as to this 
see below—and upon the coetticient of viscosity (/:), ‘ 

Now we have found that for machinery oil, » simple 
expression gives the values of & with fair correctness 
between the temperatures 70 deg. and 160 deg. Fah - 
the more correct expression of Osborne Reynolds being “s 
k = 0000476 °°". 

Our formula is k = 
has the value 1/500, 

Thus we write k = 1/5006 . mvs SN 

A roughly accurate expression for the coeflicient of 
friction for machinery oil as deduced from these experi- 
ments will therefore be (for speeds over 20ft. per minute):— 


(14) 


\ va from 
pressureg 


B, (t — 60 ), or k=B 8, where B 


eM=e Vv/Op 
fect 900 vv ss 
500 @ p 
Here v = surface speed in feet per minute, 
p = bearing pressure in pounds per square inch, 
and @ = excess of oil temperature above 60 deg. Fah. 
Upon further examination of the experimental results 
plotted in curves upon Figs. 96 and 97, we observe that 
for speeds below about 20ft. per minute the coefficient of 
friction diminishes for a little in exact proportion to the 
speed, but that the effect of the relatively great excentri- 
city of the journal in the bush soon begins to have an 
important influence in increasing the friction; so that 
after a while the curves of « take reverse turns, and the 
coefficient attains a minimum value as prescribed by 
Sommerfeld, and described above. 

As to the positions of the minimum points, we see that 
the coefficient of friction takes jts least value for speeds 
which depend upon the bearing pressure; those speeds 
being greater the greater the bearing pressures—T'ig. 6. 

After the minimum points are passed the curves begin 
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to rise more or less rapidly as the speed continues to fall 
This is due to the oil film being squeezed out of the 
bearing; and we shall find it necessary to attach great 
importance in the sequel to this so-called “ minimum 
point,” as bearings must be designed so as to avoid such 
speeds and pressures as correspond to them. 

In Fig. 97, reproduced from Heimann’s article (/oc. vit.), 
we observe the effect on the coefticient of friction and 
on the positions of its minimum points, of an increase of 
the temperature of the bearing. The higher the tempera- 
tures at which the bearing runs the smaller the coefficient 
of friction. and the greater are the speeds at which the 
minimum values of that coefficient are attained. 

In conclusion, we observe that the curves all rise very 
rapidly when the speed is very slow and the oil has all 
been squeezed out of the bearing; and that they tend to 
converge upon the constant value 0°15, the coefficient of 
friction for greasy metals sliding upon each other, long 
ago determined by Morin. It isonly then that » remains 
constant, and that we encounter a frictional resistance and 
loss of work proportional to the load on the bearing and of 
the amount already calculated. 





OBITUARY. 
JAMES ROWAN. 


By the death of Mr. James Rowan, senior partner of 
David Rowan and Co., Limited, engineers and_boiler- 
makers, Elliot-street, Glasgow, which occurred with great 
suddenness at his home, Woodside-place, Glasgow, on the 
evening of Monday, 19th inst., the shipbuilding and 
engineering profession of the West of Scotland has lost 
one of its best known and most accomplished members. 
Mr. Rowan had spent Monday evening with Dr. John 
Inglis, and walking home he reached his own house 
about eleven o'clock. Immediately on entering he had 
a sudden seizure, and sinking into a chair almost 
immediately expired. Death is believed to have been 
the result of a hitherto unsuspected affection of the 
heart. 

Mr. Rowan, who was a native of Glasgow, was filty- 
two years of age, and unmarried, and lived with sisters 
in the family home. He was a son of Mr. David Rowan, 
the founder of the business in Elliot-street, who died in 
September, 1898, in his 76th year. The business was 
founded in 1866, and soon developed into one of the 
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uctive works of the kind on the Clyde. The 
engines by the firm—which from almost the 
gal come a under the title of David Rowan 
and Sons—during the five years prior to the decease of 
the founder amounted to nearly 80,000 indicated 
horse-power- On the death of his father, James Rowan, 
who had been trained in the Elliot-street works, became 
senior partner. He was a man of great energy, and took 
a broad and far-reaching view of everything relating to 
the business of engineering, not alone as regards the 
erity of the works under his direction, _but in 
respect of the general development of the profession and 
industry. He followed a thoroughly advanced policy in 
conducting the works under his charge, and never 
hesitated to discard inefficient methods and tools, and 
adopt what gave promise of improvement. 

The works, in consequence of this progressive policy, 
have been greatly extended and modernised, both as 
regards equipment and organisation, during the past 
decade. His adoption of the most modern and improved 
class of tools has all through been justified by results, 
and the works at the we time occupy a foremost 
position as regards volume and quality of output. As 
an instance of his progressive policy reference may be 
made to his adoption of the premium bonus system of 
paying wages. This system—many features of which 
were due to his own enlightened study of the whole 
question —was introduced by him after the termination 
of the great engineering dispute of 1897-98. It proved 
so successful that it has been in operation ever since, and 
has been adopted in its salient features. by many other 
firms. He read a paper on the subject before the 
Mechanical Engineering Section of the’ Engineering Con- 
gress, held in Glasgow in 1901, and it was fully described 
and commented on in the course of the series of articles 
on“ The Premium System” appearing in our columns 
during the first part of 1902, and subsequently published 
separately. To the last Mr. Rowan interested him- 
self in questions affecting the management of work- 
shops and the economic production of engines and 
boilers, and one of the objects of his visit to Dr. Inglis on 
the 19th inst. was to discuss a scheme connected with 
engineering apprenticeship he was endeavouring to put 
into practical operation. He was president for the current 
year of the North-West Engineering Trades Employers’ 
‘Association, and took a lively interest in the dispute— 
now happily at an end—between the Clyde shipbuilding 
operatives and the employers as to wages, and in the 
attitude towards it of the engineering employers. 

Mr. Rowan was a Member of Council of the Institution 
of Engineers and Shipbuilders in Scotland, of which his 
father had been a prominent member, and president 
during the period 1872-74, and he at one time had been a 
vice-president himself. At the second general meeting 
of the body named, held on the 20th inst., sympathetic 
reference was made to his sudden death by the president, 
Mr. James Gilchrist, who is related to him by marriage 
and a life-long friend. The painful intelligence of Mr. 
Rowan’s death deeply affected many of the members, who 
thus heard of it for the first time. Mr. Rowan was a 
member of the Clyde Trust, and had intended being 
present at a meeting of that body held on the 20th. 
The chairman, Mr. Nathaniel Dunlop, made appropriate 
allusions to the loss the body had so suddenly sustained, 
and the meeting was adjourned. 

Mr. Rowan was sub-convener of the Workshops and 
Mechanical Appliances Committee, of which Dr. Inglis 
is convener, and it was also to discuss matters concerned 
with this committee’s work that he visited Dr. Inglis on 
the evening of the 19th inst. Other bodies of which he 
was a member are :—The Institution of Naval Architects, 
the Institution of Mechanical Engineers, the Institution 
of Civil Engineers, the Institute of American Mechanical 
Engineers, the North-East Coast Institution of Engineers 
and Shipbuilders, and the Incorporation of Hammermen. 
His genial and generous nature made him very popular 
among his friends and fellow-employers, and much 
sympathy is felt for the sisters and other relations who 
mourn his loss. 
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HENRY H. EADON. 

Tue death took place, at his house, 54, Broughton-road, 
Owlerton, Sheffield, on the 20th inst., of Mr. Henry H. 
Eadon, of the firm of Henry Eadon and Sons, High Bridge 
Forge, Owlerton. Mr. Eadon was well known in the iron 
and steel trades of the city, and his firm occupied a promi- 
nent position as tilters and forgers. The business, which is 
a very old-established one, was formerly carried on under the 
name of Yeomans and Eadon, the former partner being a son 
of the late Mr. John Yeomans, for many years Town Clerk 
of Sheffield, 





ALFRED WOOD. 
It is with regret that we have to record that Mr. Alfred 


Wood, C.B., formerly Chief Inspector of Machinery in the 
Royal Navy and Assistant to the Director of Dockyards, died 
at Plymouth on Wednesday, aged seventy years. He had 
served as Chief Engineer at Gibraltar, Malta, and Chatham 
dockyards. by 


J. W. TAYLOR. 

Tite death is announced of Mr. J. W. Taylor, founder of 
the well-known firm of bell-makers at Loughborough, after 
a brief illness. Mr. Taylor designed the bell ‘‘ Great Paul” 
for St. Paul’s Cathedral. 








COAL TRAFFIC TO THE HUMBER PORTS. 


NEVER before in the history of the Yorkshire coal trade and 
the business done with the Port of Hull were such important 
proposals put forth to work and capture the coal traffic. 
Most of the railway companies interested seem to be laying 
themselves out to deal with the abnormal traffic experienced 
during the year, which gives every evidence of continuing. 
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A number of schemes will, according to published applica- 
tions, be brought before the ensuing session of Parliament, 
chiefly regarding the sinking and development of collieries 
in the new South Yorkshire coalfield south of the river 
Don, in the Doncaster and Rotherham district. The Great 
Central, with the Great Northern, are about to seek powers 
to make various branches and junctions from the new 
collieries to the West Riding and Grimsby Railway from 
South Kirby, a district where the Barnsley thick-seam ceal 
awaits development, to Barmby, just above Doncaster. They 
also are seeking powers to make a branch from Conisbrough, 
near the Cadeby Collieries, to Hampole, and also with the 
newly-constructed South Yorkshire extension of the Hull and 
Barnsley Railway. Powers are also being sought by the 
North-Eastern and the Lancashire and Yorkshire Railway 
Companies for several short pieces of new lines between 
Sheffield and Tickhill, to give junctions with the South 
Yorkshire Joint Railway and the new Hull and Barnsley 
extension in connection with the Humber ports. The Hull 
and Barnsley Railway Company is applying for powers to 
purchase further lands at Drax and Carlton, an important 
position on the main line, where, several years ago, it 
was conjectured workable beds of coal existed. Similar 
powers are sought to acquire more land at Shafton, 
about six miles from Barnsley, where the line joins 
the Dearne Valley Extension of the Lancashire and 
Yorkshire Railway. The object sought in both instances 
is to obtain more siding accommodation in view 
of the vast output connected with the South Yorkshire coal- 
field. The construction of the huge concentration yard on 
the ‘‘hump”’ system by the Great Central between Womb- 
well and Wath is another evidence of the rapid growth of the 
coal traffic. The present year has shown a remarkable extension 
of the coal traffic to Hull. Up to the end of last month the 
imports showed that in no previous ten months of any year 
had so large a tonnage been sent. The traffic has already 
exceeded last year’s, and at the end of October it was within 
50,000 tons of the record year, 1900. The extensive business 
done with France and Germany in both steam and gas coal 
may to some extent account for the abnormal state of trade, 
but those best able to judge believe it will be permanent. 
Of late there have been grave complaints amongst coalowners 
at the inability of the railway companies to deal with the 
traffic. This has caused the North-Eastern Railway Com- 
pany to issue a circular letter to shippers and coalowners on 
its system, which states that the great increase in the coal 
traffic which has taken place during the past few months is 
so abnormal that the company has not been able to provide 
for it as it would wish, and in order to enable the company 
to cope with the traffic it is laying down standage for 
another 2000 wagons. Some of the accommodation, it is 
expected, will be ready for use early next year. It is stated 
that one of the causes of the block is that the coal is sent 
too much in advance of the requirements of the port, and 
the co-operations of colliery owners are sought in order to 
improve matters. It is said that there was at one time a 
block of 4000 wagons. 








CLEVELAND INSTITUTION OF ENGINEERS. 





THE forty-second annual meeting of the Cleveland Institution of 
Engineers was held at Middlesbrough last Monday week, 
Mr. Robert J. Worth, the retiring president, in the chair. 

After some formal business, a vote of thanks was passed to 
Mr. Worth for his services as president during the last two years. 
Mr. Worth briefly acknowledged the vote, and then vacated the 
chair, which was taken by the new president, Mr. Joseph H. 
Harrison, of Middlesbrough, who thanked the meeting for the 
honour done to him. The following are the salient features of 
his presidential address :— 

At the outset Mr, Harrison remarked that, though the earlier 
presidents of the Institution expressed wider views than the later 
ones, in some cases getting an outside those engineering 
matters relating particularly to the staple industry of the district 

the iron and steel manufacture—the papers and addresses of 
to-day, however, showed a far deeper insight into the subjects of 
which they treated. Among the latter he instanced specially the 
paper read last session by Mr. J. E. Stead, F.R.S., which was 
particularly valuable to all iron and steel makers, and had been 
the means of bringing a large accession of members to the Institu- 
tion. 

A very great deal, he might say, was being done at the present 
time to increase the individual and general technical knowledge 
of the people of this country, but generally the ordinary person, 
whose dail y occupation was not in any way connected with techni- 
cal matters, did not progress. He thought the daily Press could 
do a great deal in that direction by having at least a fair technical 
knowledge itself, and by printing everything with this knowledge 
close to its elbow. The daily newspaper was to-day probably the 
sole educator of 70 per cent. of the adult population, and yet the 
want of elementary technical knowledge. was continually being 
displayed init. He did not suggest that every newspaper should 
become a technical journal or that the class of matter should be 
altered, but that all matter before it was printed should be 
scrutinised by some member of the staff with sufficient technical 
knowledge to correct misapplied names and terms and to delete 
scientific impossibilities, and where opportunities occurred of 
enlarging upon technical matters and explaining their cause and 
effect. 

Dealing with the manufacture of iron and steel, Mr. Harrison 
said that, owing to improved methods of working, old blast fur- 
naces were making more iron to-day than was usuai a few years 
ago, and that without any great expenditure. upon additional 
chat This was a valuable object lesson, as it showed the possi- 
bility of making great improvements without having to incur 
abnormal expense. The human factor was a very important one 
in matters of that kind, and often did not receive nearly enough 
attention. 

The turbo-blower and the gas-blowing engine were each doing 
their best to displace the steam reciprocating engine, and were 
finding very considerable success, The former was less economical, 
but required less attention, oil, and repairs than the latter ; but 
each were doing excellent work, and one or the other would cer- 
tainly displace the reciprocating steam-blowing engine in modern 

lants, 

, The cleaning of the whole of the furnace gases for boilers, stoves, 
and gas engines was a subject to which furnacemen were now 
giving a good deal of thought. By cleaning the gas, the boilers 
and stoves would be kept in a more efficient condition, but 
thoroughly to clean it the initial temperature was taken from it, 
and that amounted to from 7 to 10 per cent. of the total heat 
going to the boilers or stoves. Besides that, the gas being at a 
much lower temperature and saturated with water, was in a much 
worse condition for combustion, so that a greater weight of it was 
required to produce a given amount of heat than would be neces- 
sary with the unwashed gas. That was a point which needed to 
be satisfactorily decided. A paper‘would during the session be 
read to the Institution on that subject. 

It had been conclusively proved that large steel furnaces were 








more economical to work than smal] ones, and it was very for- 
tunate that the Talbot process had come just at a time when there 
seemed little hope of getting further in this direction with the 
preg process than a furnace of about 50 tons capacity. With 
the Talbot process a furnace of, say, 120 tons capacity would give 
a 50-ton heat about every five or six hours, so that there was a 
fairly constant supply of ingots in quantities which could be easily 
and quickly handled without loss of heat. 

Mr. Harrison then dealt at considerable length on the designing 
and laying out of rolling mills, and he stated that, as a rule, the 
ingot-heating capacity at works in this country was too small to 
keep the cogging mill fed with properly heated ingots fast enough 
to enable the finishing mill to fs beet always at full work. That 
was the hub around which every other operation about a steel 
works taust be made to keep step if full efficiency of the plant, as 
a whole, were to be obtained. The waste products from iron and 
steel works were, in most cases, a source of considerable loss, and 
their disposal also entailed cost. The blast furnace slag was the 
greatest offender in this respect, and any means that could be 
adopted to convert more of it into useful products would be highly 
esteemed. It was in Cleveland being turned into paving blocks 
and slag wool, and together with Portland cement into flagging, 
besides which it was used for road making and concrete, but the 
quantity so used was as nothing to the quantity produced. 

‘the surplus gases from the blast furnaces and coke ovens were 
being used to a limited extent by the producers for their own 
purposes, but there was a great deal going to waste. He suggested 
that the ironmasters, say, on Teesside, should combine, and put 
down electric power plants driven by blast furnace gas at various 
points. They could supply electric power for the whole of the 
district—including their own works—at a price far below that at 
which it could be produced by any other means. 








NEW ZEALAND RAILWAYS. 


A VERY satisfactory railway statement has been presented to 
the House by the Minister for Railways, the Hon. Sir J. G. Ward, 
for the year ended 31st March last. During the financial year new 
lines have been opened for traffic to the extent of 314 miles. The 
revenue has exceeded that of last year by £140,473, and the 
expenditure by £128,339, showing an improved net profit of 
£12,134. Capital account has been charged with the sum of 
£353,025. Of this amount £264,230 was expended on rolling 
stock, tarpaulins, Westinghouse brake, and workshop machinery— 
the rolling stock comprising 8 locomotives, 39 carriages, 9 brake 
vans, and 238 wagons; while 21 locomotives, 130 carriages, 22 
brake vans, and 882 wagons were in hand, but not complete. It 
is significant that while heavy additions are made to rolling stock 
each year, and the work done in repairs is shown in detail, there 
is no indication given as to the extent of renewal of the old stock 
—what number of old engines have been rebuilt and fitted with 
new boilers, and what number of carriages and wagons have been 
renewed out of working expenses. 

The additional stock to be built on 3lst March, 1905, was 
21 locomotives, 130 carriages, 22 brake vans, 206 bogie wagons, 
and 676 four-wheel wagons. With the registered stock standing 
at 395 locomotives, 906 carriages, and 14,127 wagons and brake 
vans, such stupendous additions to capital account calls for some 
explanation when the additional traffic to cope with has only 
increased the train mileage by 301,494 for the year, and the 
increased tonnage carried being 229,698 tons. 





Result of the Working for the Year ended 31st March, 1906, as 
compared with 1905, 


1906. 1905. 

Total miles open for traffic .. .. .. .. 2,406 -. 2,874 
Average miles open for the year - 2,391 .. 2,847 
Capital cost of lines open for traffic .. £22,498,972 .. £21,701,572 
Cost per mile pr le al ae baie £9,410 £9,141 
Gross earnings .. .. £2,349,704 £2,209,231 
Working expenses .. £1,621,239 £1,492,900 
OSs 46.45 “on we se we Mae £716,331 
Percentage of profit to capital invested .. 3-24 3-30 
Percentage of working expenses to 

earnings .. .. .«. oo ee cs as OOD -- 67-58 
Earnings per average mileopen.. .. .. £980 -. £938 
Working expenses per average mile open £676 -- £634 
Net earnings per average mile open.. .. £304 -- £304 
Earnings per train mile.. .. .. .. .. 87-75d. 86-50d. 
Working expenses per train mile 60-474 58-46d. 
Net carnings per train mile .. .- 27-28d 28 - 04d. 
Passengers carried, ordinary eo ec «eo 8,826,882 8,514,112 
Goods tonnage .. .. .. «+ «os «- 4,241,422 401,511 
Live stock tonnage .. od sa ‘ee: 6s) eee +. 173,956 
Train mileage .. .. 22 oc ce -- oe 6,413,578 -- 6,107,079 
ROGUE... 65 os no, a te es cs -- 389 
rr aera... 2 » 
Wagons and brake vans... .. .. .. «. 14,127 «- 13,885 








THE INSTITUTION OF MECHANICAL ENGINEERS.—A meeting of 
the Graduates’ Section of the Institution of Mechanical Engineers 
was held on the 12th inst. at Storey’s Gate, Westminster.—The 
chair was taken by Mr. T. Hurry Riches, and the attendance 
numbered forty-three. The paper submittted was on ‘‘ Locomo- 
tive Firing,” the author being Mr. Gaston de Launay, of Montreal. 
The following gentlemen took part in the discussion :—Messrs. 
Cartwright, Laird, Dunean, York, Petrie, Thorne, Lewis, Marsh, 
Laurenee, Mackie, Mackinnon, and Warner. 

RoyALScorrisH Society oF ARTS.—At the annual general meet- 
ing of the Roya! Scottish Society of Arts, held in Edinburgh, on 
the 12th inst., Professor Hudson Beare, of the Chair of Engineering 
in Edinburgh University, president, delivered his presidential 
address. This was on “ Recent Improvements in the Various 
Metallurgical Processes connected with the Manufacture of Iron 
and Steel.” The lecturer stated that just half a century had 
elapsed since Bessemer read his epoch-making paper entitled ““The 
Manufacture of Steel without Fuel,” at the Cheltenham meeting of 
the British Association. The present age might most fitly be 
termed the ‘Steel Age,” since the means >f transport across sea 
and land, all the complex manufacturing processes in operation to 
supply our bodily and mental needs, depend for their possibility on 
an abundant and cheap supply of a high quality of iron and steel. 
The steel producing countries of the world would ultimately be 
faced, not merely by the problem of a shortage in the coal supply, 
but with the more serious one of a deficiency in the supply of 
suitable iron ores. The lecturer then dealt with a number of 
recent improvements, one of the most noteworthy of which was the 
use of the dry air blast for blast furnaces, tried on a large scale at 
the Pittsburg Works of the Carnegie Steel Company. The process 
was claimed greatly to increase the output of the furnace, and to 
diminish considerably the weight of coke needed to produce a ton 
of pig. The air was dried by passing it through refrigerating 
chambers, cooled by an ammonia compression plant. In steel- 
making the Talbot tilting continuous open-hearth furnace was 
being extensively adopted. These furnaces were fed with molten 
pig straight from the blast furnace in the fashion of the Bessemer 
converters. A 200-ton furnace of this type at Pittsburg turned 
out 21,000 tons of..steel in four months. ‘Ihe lecturer stated that 
during the summer he had visited the Cargo Fleet Works, near 
Middlesbrough, where there were three 175-ton Talbot furnaces 
just completed, fed from two huge blast furnaces, each capable of 
turning out 1200 to 1400 tons of pig iron a week. ‘These works were 
equipped with every possible device for utilising waste products 
and reducing labour costs, and were a proof of the fact that 
British ironmakers were thoroughly alive to the need of keeping 
every part of their costly plant up to date. 
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| largest producer of cars so propelled, has now decided to 
MOTOR CAR EXHIBITION AT OLYMPIA | saaken the horizontal engine altogether. 

No. I. Although it is scarcely to be expected that the leading 
THE progress made by the motor car industry is exempli- | builders will display any great inclination to introduce 
fied in a striking manner by the display of vehicles | new features while the motor car industry is so prosperous, 
brought together in the Fifth International Exhibition | still they are not on the whole slow to adopt modifica- 
promoted by the Society of Motor Manufacturers and | tions in design which experience suggests, and we find 
Traders. The exhibits, which are confined exclusively to | that the chain-driven car is becoming more rare, though 
pleasure vehicles, include the products, not only of| many makers construct both chain and shaft-driven 














Fig. 1—CHASSIS OF 30-H.P. WHITE STEAM CAR 


British motor engineers, but also of the leading makers | vehicles of otherwise similar patterns. Ignition systems 


conveying the exhaust steam to the condenser, 
economy of 10 per cent. is said to result from this 
addition. The condenser*is built up of vertical gilled 
tubes situated in front of the engine, and behind it is 
placed a large fan for inducing a current of air round the 
tubes. The water tank is now placed beneath the floor 
boards, and between the boiler and engine, and the petrol 
tank has been relegated to a position at the rear of the 
vehicle. The burner has been modified somewhat so ag 
to give better access for lighting and regulating the 
supply of air to the flame. The function of the thermo. 
stat has been altered from that used in earlier patterns, 


An 

















Fig. 5—NAPIER GEAR CASE 

| 

| and now automatically controls the feed water entering 
| the generator instead of the petrol to the burner. The 
| working pressure is 600lb. per square inch. Pumps 
| operated by the engine force the feed water through the 


on the Continent and of America. To remark that the | 
British builders have made up the leeway which separated | 
them until recently from their more experienced conti- 
iiental competitors would be only repeating a truism. We 
may venture further and state that our own engineers | 
have taken the lead in originality of design in at least | 
one instance. We allude particularly to the six-cylinder | 
principle for petrol engines. On the merits and de- | 


| duced render the magneto generator more get-at-able. 


are now frequently fitted in duplicate, although magneto | feed heater to a new apparatus called a “ flow-regulator,” 
devices are becoming so perfect that there is little fear | which is a cylindrical vessel containing a plunger. The 
of failure on this head. Improvements recently intro- | plunger has a passage through it, so that a certain 
It | amount of water may at all times find its way to the 
is somewhat surprising that more attention has not been | boiler. In doing so, however, the plunger is moved, the 
given to the production of self-starting devices. It may | extent of its movement being controlled by a spring, and 
be argued that !multi-cylinder engines should “start on | the rate of the flow of water. When the flow becomes 
the switch,” but this argument will not apply with the ' excessive and the plunger is moved too far,a by-pass port 






































Fig. 2—NAPIER 6-CYLINDER ENGINE 


merits of this system we need not enter hére, but it 
may be mentioned that there are more than twenty 
exhibits of six-unit motors, including continental builders. 
At Olympia, however, the four-cylinder engine pre- 
dominates, and for all-round use motor cars so fitted will 
probably continue in most favour for some time. “ The 
six-cylinder car ’—to give it its motoring appellation—is | 
somewhat unwieldy for town use on account of the 
extreme length of wheel base. Moreover, the cost must 














Fig. 4—NAPIER 6-CYLINDER ENGINE 


magneto apparatus, and even with the high-tension | is opened and the surplus feed water is returned to the 
system involving accumulators and coils the starting is by | water tank. The plunger also actuates a needle valve on 
no means certain. There are one or two forms of self- | the fuel system in such a way that the fuel is controlled 
starters on the market, and one of these, shown by an | in proportion to the water consumption. The thermo- 
Italian firm, seems simple and effective. We shall allude | stat, as previously mentioned, controls a supplementary 
to it later. 
In the matter of clutches the tendency of design in the 
higher powered cars is distinctly in the direction of metal 
to metal, whether with cones or with plates. They 
require nice lubrication, but the oiling problem through- 
out cars generally has been greatly improved during the | 
past twelve months. Most of the leading builders are 
fitting forced lubrication in engines, so that there is a flow | 
of oil through the crank pins and “ big end” bearings in 
proportion to the speed: of the engines, and the surplus 
oil, which has frequently been the cause of smoky | 
exhaust, is prevented from accumulating in the crank 
chambers. In the coach-building section the tendency is | 
towards greater luxury and comfort, while the superior | 
springing of the frames and lengthened wheel bases now 
in vogue give a smoothness of motion not hitherto | 
obtainable. 
Steam cars are limited to two firms’ productions, and | 


| much interest attaches to the new 30 horse-power car | 


Fig. 3-NAPIER ROAD EQUALISER 


shown by the White Steam Car Company, the 


| mechanical features of which may be seen in Fig. 1. | 
always be excessive, and will more than counterbalance | This has a boiler of the same “flash” type as formerly, 
the advantages of superiority as regards flexibility and | but with helical water-tubes of larger section, and the 
more even torque than that of the four-cylinder engine. | engine has cylinders 3in. and 6in. in diameter by 4}in. | 
With regard to the latter type of motor, with the excep- | streke. A piston valve is provided for the high-pressure | Fig. 6@-PAWL AND RATCHET ON BRAKE DRUM 
tion of the ingenious Deasy engine, which has been | steam, a slide valve for the low-pressure, and mushroom | 
described in THE ENGINEER at some length, there is not | valves are fitted wherewith high-pressure steam can be | supply of water to the boiler, which only comes into use 
much to be said. Improvements consist generally of | admitted to both cylinders when starting. The engine | when the temperature reaches a pre-determined height. 
refinements in details. The horizontal motor continues crank shaft is stronger than in former types. A feed- | For starting a separate fucl valve is used. The whole 
to take a humble position compared with the vertical | water heater forms a new feature of the system; this is | system appears to be most ingenious, and possible chances 


type, and the Wolseley Company, which was once the la cylindrical vessel through which passes a coil of piping | of failure seem to have been guarded against. 


| 
| 
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Amongst the makers of petrol vehicles the remarkable | and serves the purpose of a sprag, so as to prevent the | reduced. The engines are now placed somewhat higher 
in the frame, and are thus more accessible; the gear-box 


feature of t 
linder principl« ; ; 
4 the construction of these six-unit motors the makers 
may be 
who cast t 
their engine 


their engine cylinders in pairs, those who cast 


he year is, of course, the adoption of the six- | car running backwards ona hill. 
iple, which was originated by Mr. Napier. | adjust the brake. Fig.3 is the Napier “ Road Equaliser,” 
its function being to prevent the too sudden movement of | 





divided into three main classes, namely, those | 


The wing nut serves to 


the car springs. It comprises a drum secured to the body 
of the car, and a bracket fixed to the axle. The vertical 


cylinders separately, and those who build | movement of the axle will cause the strap on the end of 


has been modified so that the main driving shaft is above 
the lay shaft, an arrangement which places the chain 
sprocket on a lower plane; pressed steel frames are used 
|in place of the armoured wood constructions; and the 
clutch is now mounted upon an extension of the crank 














Fig 7—PILGRIM ENGINE, SHOWING CRANK CHANBER 


them in groups of three. Then, again, there are those 
who provide a crank shaft with four bearings only, i.e., a 
bearing between each pair of cylinders and at the ends, 
and those who provide a bearing between each cylinder 
as well as at the ends. In the latter case, the length of 
the engine is greatly extended. In the Napier engine, 
Figs. 2 and 4, the cylinders are cast in pairs, and there 
are four bearings. The 40 horse-power size has cylinders 
102mm. X 102 mm. diameter. Looking at Fig. 4, it will 
be seen that all the valves are on one side of the engine, 
and interchangeable. The cooling water enters at the 
bottom of the jacket and comes out at the top. The 
circulation is brought about by a pump. The arrange- 
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Fig. 8- PISTON AND CONNECTING ROD -PILGRIM ENGIAE 


ment of the pipes gives a thermo-syphonic effect. At the 
bottom left-hand corner is an aluminium case which 
encloses a gear-wheel to drive the oil pump. This pump 
circulates the lubricant through the bearings under 
pressure. After the oil has done its duty it falls into the 
base chamber, and after filtering into the pump well is 
again pumped through the bearing. The result of this 
system is that very little oil is required, as it is used 
several times over. The same view shows the aluminium 
fan for drawing air through the radiator. It will also be 
seen that two sets of sparking plugs are provided, one for the 
magneto and the other for the Napier synchronised ignition. 
Fig. 2 shows the reverse side of the engine, with the car- 
buretter and chain-driven water pump. Fig. 5 shows the 











Fig. |O—PILGRIM 


the lever to move round the dise, and the pressure has a 
restraining effect on the road springs. The clutch is all 
metal, the faces being automatically oiled when the clutch 
is withdrawn, which enables it to be slipped freely in 
traffic without fear of damage. Immediately the clutch 
is fully engaged the oil is pressed into grooves, which are 








ENGINE, SHOWING SFCTION OF ONE CYLINDER 


shaft. To ensure greater ease of locomotion a trans- 
verse spring has been provided in addition to the usual 
side springs. 

Considerable courage is required by motor car manu- 
facturers to take up the production of cars with horizontal 
petrol engines, in view of the trend of current events. 

















Fig. 11-VAUXHALL 4-CYLINDER CHASSIS 


cut in the outer face to receive it, and the clutch grips 
firmly. By means of a double leverage device the 
clutch can be manipulated with ease by the foot pedal. 
The Daimler Company, one of the first English firms 
to appreciate thoroughly. the advantages of standardisa- 
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Fig. 9- PLAN OF VAUXHALL CHASSIS 


gear case with the cover removed. It provides three 
speeds and a reverse, a direct through drive being given 
on the top speed, and the lay shaft is thrown out of gear | 
when the top speed is in use. The gear shafts are sup- 
ported on ball bearings, and the changes are effected by | 
sliding rods A Al. Fig. 6 shows a pawl and ratchet 
arrangement fitted to the brake drum on live axle cars, 


tion of parts, has found it unnecessary to make any 
radical departures in the cars fornextseason. They will 
be of four powers, namely, 28, 30, 35, and 45 horse-power. 


| Each type has four-cylinder engines with cylinder dia- 


meters 120 mm., 180 mm., 140 mm., and 150 mm. respec- 
tively, anda common stroke dimension, namely, 150 mm. 
For sweetness of running the compression has been slightly 


The Pilgrims Way Motor Company, Limited, Farnham, 
Surrey, has, however, stepped in where others “fear to 
| tread,” and has produced from the designs of Mr. F. L. 
Martineau a vehicle which, for originality of design and 
accessibility, deserves special mention. This is not Mr. 
Martineau’s first flight in the regions of motor car engi- 
neering, for he was largely responsible for another success- 
ful horizontal-engined car. In the Pilgrim car he has, 
| however, brought new ideas to bear. In Figs.7,8, and 10 
we are enabled to give views of the engine and details. 
The engine has four horizontal cylinders 44in. by 5in., 
and is rated at 20-30 horse-power. It has a wide 
| range of speed. The cylinders are cast separately, but 
have a common crank chamber which is constructed 
| to give easy access to the pistons and crank shaft. In 
| fact, either of these can be removed without taking the 
engine to pieces. The induction and exhaust valves act 
vertically, and are readily removable. They are operated 
by a cam shaft which is driven from the crank shaft by 
spiral gears. The valves open directly into the com- 
bustion chamber, and the induction valves are auto- 
mechanically operated. Thatis to say, they open by the 
action of gravity, being independent of the creation of a 
partial vacuum in the cylinder, as soon as the pressure 
of the gases in the cylinder falls to that of the atmosphere. 
At a certain period of the cycle, i.e., when the crank is at 
| 140 deg. on the suction stroke, the valve is caused to lift, 
| and is restored to its seat when the crank has reached 
| 15 deg. on the compression stroke. The cylinders and 
| valve chambers are well water-jacketed, and an ingenious 
| system of forced lubrication delivers lubricant into the 
| big end bearings, from which it is thrown into the 
|crank chamber by centrifugal action. The crank 
| shaft is of nickel steel, the two centre pins being set 
| 180 deg. apart from the end pins. The carburetter is 
simple and the needle valve and seating can be removed 
| by uncoupling the petrol pipe, while an automatic air 
| valve is provided. The motion is transmitted from the 
engine by a chain to a gear-box on an intermediate shaft, 
and from thence by another chain to the differential gear 
on the rear axle; a multiple disc clutch being fitted in the 
gear-box. Three forward speeds and a reverse are pro- 
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vided and the changes are effected by a singlelever. The 


lubrication throughout the car is effected by pressure, a | 
| relieve the shaft of stress caused by road shocks trans- 


pump forcing the oil to a pressure chamber, from which it 
is distributed to the various points by a revolving disc. 
Fig. 8 shows the construction of one of the pistons, and 
shows the manner in which the gudgeon pin is carried in 
bearings, and the stiffening web inside the piston. 
the engine can be stowed away under the body of the car 
the wheel base is only about 8ft. 6in. 

A new type of 12-16 horse-power car with a four- 
cylinder engine is shown by the Vauxhall and West 
Hydraulic Engineering Company, Limited, Luton. Views 


| mitted through the car frame. 


As | 


| 
| shafts prevent loss of oil. Two universal joints are 


situated between the clutch shaft and the gear-box to 


The differential is of the 
spur-gear type enclosed in an oil-tight casing on the back 
axle, which casing also contains the driving bevel wheels. 
These are carried on ball bearings, and the case is so 
designed that the small bevel can be readily withdrawn 
for inspection without disturbing the rest of the axle. 
The ends-of the differential shaft simply transmit the 
power to the road wheels, which run on extensions on the 
stationary back axle nickel steel tubes, the weight of 
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Fig. 12—CHASSIS OF SIX-CYLINDER> BROOKE CAR 


of the motor mechanism are given in Figs. 9and11. The 
engine is of the four-cylinder, vertical type, each cylinder 
being cast separately, with a bore 3jin. by 3in. stroke. 
Attention may be drawn to the system of forced lubri- 
cation to all main bearings and bottom end brasses, the 
oil being forced through the oil main by a force pump 
situated outside the crank case, having its suction valve 
in an oil sump—see Fig. 13. The oil is taken from the 
main pipe by five independent feeders direct to the 


Fig. 13—-CRANK CHAMBER OF VAUXHALL ENGINE 


main bearing caps secured by conical-jointed unions. 
Each bearing and bottom end brass 1s recessed to form 
a reservoir, so that the oil can pass to the bearings and 
crank pins at any position through the hollow crank 
shaft. The pump can easily be removed without dis- 
turbing the engine, and is driven by an excentric from 
the end of the two-to-one shaft geared down. The 
circulation is effected by a centrifugal pump. For 
inspecting the bottom ends there are four doors on 
each side of the crank case, which are held by a hinged 





the car thus being carried by these tubes, and relieving 
the driving shaft from weight or shock. The clutch runs 
in an oil bath and is of the internal cone metal-to-metal 
type, with air gaps. 

The firm of John I. Thornycroft and Co., Limited, 
Chiswick, shows petro] cars propelled by four-cylinder 
and six-cylinder engines. Our illustration—Fig. 14— 
represents a view of the six-cylinder engine, in which 
the cylinders are cast in pairs. They are 4+in. diameter 
by din. stroke, and give collectively 36 horse-power on 
the brake at 900 revolutions per minute. Long phosphor 
bronze bearings are provided between each pair of 
cylinders, together with forced lubrication. The magneto 
apparatus is driven by skew gearing, and is so arranged 
that it can be taken down with facility. In order to pre- 
vent confusion with regard to the order of firing the 
charge in the various cylinders, an index is provided for 
making the electrical connections—a feature which can- 
not fail to be appreciated at its full value. The valves 
are disposed on opposite sides of the cylinders, and are 
interchangeable. The mechanical lubrication is effected 
by a positively driven gear pump situated in the lower 
part of the crank chamber, the oil supply being kept up by a 
small hand pump operated by the driver from time to time. 
The clutch, as in former years, is of the multiple meta] 
dise type. The 30 horse-power car has a four-cylinder 
engine with cylinders 44in. by Sin. cast in pairs, and is a 
very practical piece of workmanship. The valves are 
easily accessible, and the inspection covers above the 
valves have fitted into them low-tension ignition appa- 
ratus. The arrangement of the oil pump and magneto 
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Fig. 14—THORNYCROFT SIX-CYLINDER ENGINE 


spring clip and can thus be instantly released. 


The apparatus is similar to that above described. A governor 


control is effected by the “ Vauxhall ” variable lift through | regulates the speed of the engine, and by a hand lever 
sliding wedges either by hand control or foot accelerator. | on the steering wheel the critical speed can be altered at 


The tappet rods are adjustable from the outside. 


| will. 


There is also, in addition to throttle valve control, 


‘The change speed gear of the Vauxhall car is of the|a device for timing the ignition which works on the 
sliding wheel pattern, worked by one lever, and any of the | tappets. 


three speeds is obtainable from the neutral position without | 
There is | Motor Engine and Manufacturing Company, Limited, 12 


passing through the other gears, and vice versd. 


A new form of two-cycle petrol motor is shown by the 


the usual direct drive on the top speed. The cover of the | and 13, Henrietta-street, W.C. The British Duplex 
gear case is removable by means of a single screw, and ball | motor, of which a diagrammatic sectional view is given 
bearings are fitted throughout, and stuffing-boxes on the in Fig. 15, has two cylinders. Each cylinder contains two 


chambers of unequal diameters, B, B' and ©, C1, The 
explosions take place in the upper chambers, which are 
water cooled. The lower chambers C,C! are larger in 
diameter. In these cylinders work trunk pistons A, Ai 
with enlarged lower ends, and the cranks are set 180 deg 
apart, so that one piston is on the up stroke while the 
other is on the down stroke. Unlike other two-cycle 
motors, the crank chamber is not used as a compression 
space. Assuming the cranks to be in the positions shown 
on the diagran:, the cycle of operations will be ag 
follows:—In the left-hand cylinder as the piston A 
descends it will open both the air valve E?, which com. 
municates with the lower chamber C through the transfer 
pipe G, and also the mixture valve D. The valve }" wil] 
be held closed both by the suction from the piston A and 
by the compression from the upward-moving piston A! jn 
the right-hand cylinder. A rich mixture is then drawn 
from the carburetter through the valve D into the 
chamber C, whilst at the same time pure air is sucked in 
through the snifting valve E! and down the pipe G, 
Reaching the bottom of its stroke the piston A will com. 
mence to ascend, closing both the valves E and D, and 
compressing the mixture in the chamber C and the air in 
the pipe G. An operation similar to that just completed 
in the lower portion of the left-hand cylinder will now 
commence in the lower chamber C! of the right-hand 
cylinder, the piston A! being on a downward stroke, 
Directly this pressure can overcome the decreas- 
ing compression in the working chamber B! of the 
right-hand cylinder, the valve F! will open, admit- 
ting under pressure first the cushion of pure air 
from the pipe G to thoroughly scavenge the cylinder, 
passing out through the exhaust port H', and then the 
rich mixture from the chamber C, which can enter only 
after the air above it in the pipe has been displaced. 
The piston A' commences to ascend, and until it has 
covered the exhaust port H' leakage will take place from 
the chamber B', but the lower portion of this space being 














Fig. 15—DUPLEX TWO-CYCLE ENGINE 


filled only with air, it is claimed that no fuel will be 
wasted. As soon as the exhaust port is covered by the 
piston, the mixture in the chamber Bb! will be compressed, 
whilst in the left-hand cylinder the chamber C will again 
be sucking in air and mixture, and the chamber B 
scavenged by the air from the transfer pipe G' communi- 
cating with the lower chamber of the right cylinder. 
When the piston A' has passed its summit, the com- 
pressed mixture in the chamber B' is fired, and the motor 
commences to work. Meanwhile the air-scavenging in 
the first cylinder having been completed, the mixture 
pumped in, and the exhaust port covered, compression 
takes place, so that this cvlinder fires just after the work- 
ing stroke in the right-hand cylinder is completed. 
Alternate firing on every stroke will then be maintained 
by the pumps feeding one or other of the working cylin- 
ders on every stroke. The makers claim that the engine 
can be run at much higher speeds than the usual type of 
two-cycle engines without back-firing. 

Want of space precludes us from describing the whole 
of the six-cylinder engines exhibited. There are at least 
six from the Continent; and the home makers include, 
besides those already mentioned, Thornycrofts, Belsize 
Motors. Limited; Wolseley Tool and Motor Car Com- 
pany, Lanchesters, James and Browne, Maudslays, 
Thames Ironworks and Shipbuilding Company, Simms’s 
Manufacturing Company, and Brooke Motors (London), 
Limited, Lowestoft. We give an illustration of the 
mechanical features of the last-named firm’s six-cylinder 
car in Fig. 12. The cylinders are cast in pairs, having a 
bore of 92mm. by a stroke of 120mm., giving 30 brake 
horse-power. The exhaust and inlet valves are on 
opposite sides and interchangeable. The crank chamber 
is of aluminium, divided transversely into three parts ; and 
a six-throw nickel steel shaft has bearings between each 
throw, with the exception of the centre pair of cylinders. 
The timing gear is enclosed in the crank chamber, and 
the exhaust and induction cam shafts and cams are solid. 
A centrifugal governor is fitted on the end of the induc- 
tion cam shaft. The clutch is of the Bradley flat-plate 
type, having eighteen plates. The change-speed gear 
provides four speeds, all operated by one lever, and the 
direct drive is on the third speed. The live axle has a 
cast steel body with tapering pressed steel tube exten- 
sions, and is fitted throughout with ball bearings. No 
weight is carried by the driving shaft. The oil to the 





three crank chambers is forced from a lubricator on the 
dash-board by means of the air pressure used for the 
petrol supply. 
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RAILWAY MATTERS. 


Out of nearly 220,000 miles of railways in the United 
States only 4000 miles are equipped with block signals. 

We are informed that Mr. W. E. Mandelick has been 
; secretary of the Baker-street and Waterloo Railway 
in place of Mr. EB. Read, resigned. 





appointed 
Company, : 

Tur Midland Railway Company has, it is understood, 
arranged for the purchase of the Limavady and Dungiven Railway, 
ten miles in length. The arrangement for the working of the line 
expired last July. 

\ Revrer telegram from Constantinople states that 
an Imperial firman has been issued ratifying the convention for the 
srolongation of the Smyrna-Aidin railway, thus bringing the 


pro . 
ons on the subject to an end. 


negotiati 

ANNOUNCEMENT is made that a Bill is being prepared 
for the next New York Legislature to provide for the abolition of 
903 level crossings of streets with the Long Island Railroad in 
Queens Borough, New York, The work is to be eatended over six 
years, and the estimated cost is £2,400,000. 


Tur cause of the derailment on the drawbridge of the 
West Jersey and Seashore at Atlantic City, N.J., October 28th, 
when a train of three passenger cars tumbled off the right-hand 
side of a deck drawbridge, causing the death of fifty-six persons, 
has been dec.ded by the coroner's jury to be the misplacement 
of the rail. 

More than 1,500,000 tons of steel rails have been 
ordered by the American railroads for delivery in 1907, and within 
a short time orders for as many more tons will be placed with the 
yarious mills. The total capacity of the steel mills for a year is 
about 3,000,000 tons, so all of them are assured their capacity 
orders for 1907. 

Tur management of the Swiss State Railroads 
recommends to Parliament that, beginning with 1907, the time of 
workmen in the shops be reduced to 54 hours a week, without 
decrease in wages, and further, that for men who have been 
employed ten years continuously a vacation of six days yearly be 
granted, for which the usual wages be allowed. 


Tur preliminary figures issued by Poor's “ Manual” 
for 1905 show that the total railroad mileage of the United States 
was increased by 4946 miles during 1905, and on December 3lst 
last stood at 217,341 miles. Only 1590 miles of new road reported 
traffic operations, however, and comparisons with the previous 
year are based upon 212,624 miles for 1905, against 211,974 miles 
in 1904. 


Tur North German Gazette announces the completion 
of the railway in German South-West Africa from Swakopmund 
to Tsumeb. Itisa narrow-gauge line, about 360 miles long, and 
is expected to stimulate effectively the development of the 
northern part of the colony. The work of construction, begun in 
January, 1904, was considerably delayed by the Herero outbreak, 
as well as by a strike on the part of the Italian workmen brought 
in to replace native labour, 

Tar the Russian railway system generally is in a 
very deplorable state has long been an open secret, and the Impe- 
rial authorities have been broughtat last to see thatsomething really 
must be doue. The commission appointed to report upon the 
railways estimates that £96,000,000 will have to be spent during 
the next five years in making the Russian railways fitter for the 
work that they have todo. The commission is careful not to sug- 
gest the means by which this huge sum of money is to be raised. 
The chances are that nothing will be done, at least on anything 
like the great scale drawn up by the commission. 

THE South-Eastern and Chatham Railway announces 
that a special train, composed of first and second-class lavatory 
carriages and a restaurant car, will leave Calais for Marseilles, 





Cannes, Nice, Mentone, and Monte Carlo on Saturday, December | 


22nd, in connection with a special express train from Chering 
Cross Stition at 2.50 p.m., by the short sea route vid Folkestone 
and Calais. The tickets will also be available at Hytres, Grasse, 
and other Riviera stations. The sea passage from Folkestone to 
Calais will be performed by one of the South-Eastern and Chatham 
Company's new turbine steamers in about 75 minutes. 


A TELEGRAM from Peking to the Times states that the 
negotiations concerning the Canton-Kaulung Railway were con- 
cluded recently, and an agreement was signed by Tang Shao-yi, 
representing the Wai-wu-pu, and a representative of the British 
and Chinese Corporation. The a.reement provides for the issue 
of a sterling loan of £1,500,000, bearing interest at 5 per cent., for 
the construction of a vontinuation of the railway now being built 
by the Hongkong Government in Kaulung territory from the 


frontier of that territory to Canton City, a distance of 102 miles, | ers 
enuh, dtd, ot eee eee ae ring | ture, and more than double the quantity of metallic iron, ¢.¢., two- 


through a fertile and thickly peop'ed country. The loan is 
guaranteed by the Chinese Government and secured on the railway 
to be constructed. The line is to be completed within three years. 


Tue Royal Society of Arts, Edinburgh, has presented 
Mr. John Stuart, an engine driver in the employ of the North 
British Railway Company, with the Hepbura prize—a silver meda! 
und cheque—for his able and practical essays on (1) wagon 
coupling, either side; (2) railway wagon brake; (3) railway fog 
signal apparatus. Mr. Stuart has made a close study of certain 
phases of railway work for many years, and has patented several 
mventions which have attracted the notice of railway experts. 
He has been in the employ of the North British Company for about 
thirty years, the last sixteen of which have been spent on the 
service between Glasgow and Helensburgh. The presentation of 


the prize was made in very complimentary terms by Professor | 


Hudson-Beare, 


Unt a few years ago, the Grand Trunk Railway, 
which is the oldest railway in Canada, had no connections with the 
city of Ottawa, the capital of the Dominion. This defect between 
the east and west was remedied by the acquisition of the Canada 
Atlantic. But the road still lacks a line connecting Ottawa with 
Toronto and the populous district to the south. The distance by 
Grand Trunk Railway from Toronto to Ottawa is estimated at 
374 miles, while by the Canadian Pacific Railroad the journey is 
only 258 miles, ‘he Grand Trunk is now making application to 
the Government for authorisation for a projected short line, to 
connect Ottawa with its truuk line at Kingston. The line will thus 
serve a part of the country hitherto untouched by it, and at the 
same time will get a line of only 262 miles in length between 
Toronto and Ottawa. 


APPLICATION is intended to be made to Parliament in 
the ensuing session by the London and North-Western Railway 
Company to empower it to make railways and widenings between 
Euston and Watford. The pr posed works will commence ‘“‘in or 
under” Euston Station, and wil pass through Hampstead, Ham- 
mersmith, Kensington, Willesden, Acton, Twyford Abbey, Green- 
ford, Wembley, Wealdstone, Pinner, and Harrow Weald to 
Watford. The Bill will contain powers authorising the company 
to construct a railway. to be called the Croxley Green branch, com- 
mencing in Watford by a junction with their Rickmansworth branch, 
and terminating in Rickmansworth Rural District; a railway at 
Coventry, commencing by a junction with their London and Bir- 
mingham line, and terminating by a junction with their Coventry 
and Nuneaton line ; and a railway, to be called the Holywell Rail- 
way, wholly situate in Flint, commencing by a junction with the 
line authorised by the company’s Act of 1906, and terminating in 
Holywell Urban District. 


| than the values would seem to indicate. 


| they were valued at only £530,950. 
| there has been steady recovery, until last year they were valued 


NOTES AND MEMORANDA. 


THE production of electrolytic copper for 1906 will pro- 
bably be about 800,000,000 Ib., worth about £30,000,000. 


ELECTRICAL energy generated at Niagara Falls, eighty 
miles away, has been delivered at Toronto for the first time, says 
Reuter. A supply of 40,000 horse-power is available. 


A company in Philadelphia reports that it is hardening 
and grinding 6in. balls for bearings with entire success. One of 
these balls weighs 35 lb., and is equal in weight to 980,000 balls 
one-sixteenth inch in diameter, of which last 28,000 make a pound. 


ALUMINIUM silver is now quite extensively used for the 
parts of typewriters most exposed to corrosion. The properties 
of the alloy are extreme stiffness, together with a white colour 
and sound casting qualities. It has replaced steel forgings or 
malleable iron castings, which were formerly used for the 
purpose, 


Recent tests have shown that the degree of wetness 
or dryness has very much influence upon the strength of a grind- 
stone. Dry stones, says the American Machinist, showed a tensile 
strength of from 1461b. to 186 lb, per square inch ; after soaking 
all night they broke under stresses of from 801b. to 1161b. per 
square inch, 

THE telegraphic system of India is to be overhauled 
and improved. A committee is now holding its preliminary 
sittings at Simla, and is to make a tour of inspection throughout 
the country. There are over 200,000 miles of telegraphs in India 
and about 2000 telegraph offices, but complaints have been made 
of the inefficiency of the service. The Deputy Controller of the 
Central Telezraph-office, London, has been sent out to India to 
give assistance in reorganising the service. 





Tue use of the turbine as motive power for naval 
vessels will, it is believed, necessitate changes intended to improve 
the ventilation of vessels so equipped, says the Army and Navy 
Journal. Reports received in America indicate that the tempera- 
ture of the engine rooms of the Dreadnought was very high and the 
air oppressive. While not a serious consideration if the turbine 
proves effective in other respects, this may provea problem requir- 
ing some ingenuity on the part of naval constructors for its 
solution, 


Tue United States Commissioner of Internal Revenue 
has promulgated the regulations for the enforcement of the new law 
providing for the use of alcohol free of tax for industrial purposes, 
which takes effect January Ist next. For the purpose of regula- 
tion denatured alcohol will be divided into two distinct classes :— 
(1) That which is methylated by the addition of wood alcohol and 
benzine, and which is to be known as completely denatured ; and 
(2) that which is denatured with special agents suited to the 
industries in which the spirits are employed, and which will be 


known as partially or specially denatured alcohol. 


Tuer production of pig iron in Canada in the first half 
of 1906 amounted to 282,010 tons, against 210,206 tons in the 
corresponding period of 1905. The production in the first six 
months of 1906 was the greatest in any half year in the history of 
the Dominion, exceeding by 24,213 tons that of the last half of 
1905, the next highest half year. It was also greater than the 
production of any whole year prior to 1902. The production of 
Bessemer pig iron in the first half of 1906 amounted to 79,051 
tons, against 63,785 tons in the first half of 1905. The production 
of basic pig iron amounted to 135,298 tons, against 68,378 tons. 


FicurEs relating to the cycle trade of this country are 
interesting. They show that in 1897 the exports were of the 
value of £1,430,320, and they gradually fell away until in 1900 

5 5 From that time onwards 


at £945,490 It must be remembered in this connection that 
whereas in 1897 the average price worked out at about £16, last 
year it was not more than £6 per machine, so that the improve- 
ment in the export trade in recent years has been much greater 
In 1897 the imports of 
cycles were valued at £527,413, in 1904 the value fell to £82,784, 
and although last year it rose to £130,288, this was due to the 
importation of parts, rather than complete machines. 


An improvement in the well-known thermit com- 
pound has been made by Dr. Hans Goldschmidt. He has found 
by recent extensive experiments that a mixture of calcium and 
aluminium, or an alloy of calcium and aluminium, when 
mixed in a finely powdered or granulated state, with a metal 
compound, also produces a high thermic effect. He has 
also found that a good thermit mixture is produced by a mix- 
ture of calcium and aluminium, or of an alloy of both and of iron 
oxide Fe,O., or of iron oxide-protoxide Fe,0,. He has found that, 
if these compounds are intimately mixed together, the thermic 
effect is greater than with the usual and well-known thermit mix- 


thirds of the total weight of the mixture, can be added, the slag 


| being liquid as well as the iron. 





| a total of 9030 watts supplied. 





Tue report of the Department of Technology of the 
City and Guilds of London Institute for the session 1905-1906 
tates that the main object of the Department of Technology is to 
assist local anthorities and managers by arranging schemes of 
instruction adapted to the needs of the various localities, and to 
the different trades as practised in different parts of the country. 
The readiness: with which this help is accepted shows that schools 
appreciate the value of the expert advice in framing such schemes, 
which the institute, by virtue of its long experience, is able to 
secure. The last programme includes courses of instruction for 
artisans’ evening classes in seventy-four different syllabuses 
relating to over a hundred distinct branches of industry. During 
the past session 2820 classes were registered at 360 centres, in 
292 towns. These classes were attended by 44,468 students, being 
2850 more than in the previous session. 


At a recent meeting of the Leeds University Engineer- 
ing Society Mr. D. R. MacLachlan contributed a paper on ‘‘ Heat 
Non-conducting Coverings for Steam Pipes.” After explaining 
radiation, conduction. and convection losses, he gave results of 
experiments which showed that the colour of the finish put on 
coverings exercised no infiuence on the heat emitted, but that a 
bright metallic surface reduced the heat loss. The result also 
showed that for coverings of the same class and area the tempera- 
ture of the surface gave an indication of the heat loss. He then 
showed that from the result of any one experiment on the heat 
loss from a covered pipe the heat emitted from any diameter of 
pipe covered with varying thickness of covering could be caleu- 
lated, and hence showed that for the same quantity of heat emitted 
per square foot of bare pipe surface a greater thickness was 
required on the pipes of smaller diameter. 


Tue results of experiments in the machine shops of 
the Bethlehem Steel Company to determine the power required 
to operate electrically-driven planing mrchines are given by the 
Electrical World, The first machine tested was a 36in. by 36in. 
by 14ft. planer. The motor was a 10 horse-power shunt motor 
running at 650 revolutions per minute, at 220 volts, the weight of 
planer table being 10,5501b. The work consisted of a cut on 
nickel steel, the depth being ;;in. and the length of cut 214}in. 
It was found that 1490 watts were used to cut the metal out of 
This gives 16-5 per cent. of 
useful power, the rest being lost in motor, gearing, and friction. 
The total time for a complete cycle was 8-7 sec., and the actual 
cutting took place during 4-86 sec. Thus a! cent. of the time 
of whole stroke was employed in cutting. e over-all efficiency 
of the machine was thus 16-5 by 0-56, or 9-2 per cent. 











MISCELLANEA. 
THe Review of the River Plate (Buenos Ayres) 


announces that the Paraguayan Government have signed a con- 
tract with a Sefior Moeller for the construction of drainage and 
waterworks in Asuncion. 


Tue Belgian Vice-consul at Viborg reports upon the 
increased activity which is being shown in industrial and building 
circles in Finland. The Government have decided upon the con- 
struction of several lines of railways in the country at a total cost 
of about £2,000,000. 


Ir appears that electric supply companies in the U.S.A. 
are making considerable efforts to introduce electric ironing by 
installing electric flat irons on trial, or by loaning them. The 
revenue varies from 3s. to 4s. per month per iron, and is of con- 
siderable value to companies in the smaller towns. 





THE Halifax T.C. have decided to make application for 
sanction to borrow £23,000 to be expended on electrical plant 
required up to the end of 1909. On the recommendation of the 
Tramways Committee the Council have resolved to double the 
=" fro:a Cote Hill to Allangate, Burnley-road, at a cost of 
£2640. 


Ir is announced, in conection with proposed harbour 
works at Kobe, that the Japanese Government have decided to 
construct at Onohama a large embankment, work on which will be 
commenced in May or June next. On the Hyogo side large pro- 
vision of harbour facilities will also be made, chiefly for the pur- 
poses of the trade between Japan, China, and Korea. 


Tuer Chinese Consul-general in Peru has forwarded a 
despatch to the Viceroy of Canton advising him not to allow any 
more Chinese to be drafted for work on the Panama Canal. in con- 
sequence of Chinese having been debarred from entering America. 
If Chinese labour cannot be obtained for the canal another crisis 
in the canal’s history will be reached, as all other sources of labour 
supply have failed. 


FoLLow1nG upon the announcement of the playing-out 
of the iron mines in Iron Mountain, Mo., comes the statement that 
the Mexican Government at last is going to permit the working of 
a remarkable mountain in Durango, Mexico, which is said to be 
almost solid iron, and is 2000f-. high and about three-quarters of a 
mile thick at the base. The ore, it is stated, yields about 78 per 
cent. of pure iron. 


Tue members of the Bridge House Estates Committee 
have decided the form of tender for the widening of Blackfriars 
Bridge. The work will be commenced, probably, before the end 
of the year, the Committee being most anxious to proceed as 
speedily as possible, and without causing undue inconvenience 
to the pedestrian and vehicular traffic. It is expected that the 
cost of the improvement will be over £200,000. 


An interesting review of irrigation results for 1904-05 
is published in the (Gazette of India of 13th October. It shows that, 
including the productive, protective, and all the minor canal 
systems, there was a profit of 7-01 per cent. on a capital outlay of 
4725 lakhs of rupees. Twenty millions of acres were irrigated, and 
the value of crops was reckoned at four crores of rupees. Some 
canals paid astonishing percentages, the highest being the Shid- 
hani, 25°88, and the Lower Chenab, 24-48, both in the Panjab, 
and the Eastern Jumna, 22-82. The Bengal productive works only 
showed a return of 1-59 per cent. 


THE attention of the Automobile Club having been 
called to the many accidents which have been caused of late by 
and to motor omnibuses on account of the slippery state of the 
streets, it has decided to open a competition for the purpose 
of testing the many devices now on the market and so determine 
their relative merits, The Club feels that this is a matter which 
demands its serious and immediate attention. The month of 
January next has been chosen for these tests, and such regulations 
are being drafted and tests arranged as will, it is hoped, result in 
the discovery of an effective device for the removal of this source 
of danger. 


Tue Japan Herald announces, with reference to 2 pro- 
posed scheme for the development of the Hokkaido at a cost of 
20,400,000 yen. that the Director of the Local Bureau of the 
Home-office, who was sent to the Hokkaido to make investigations, 
has now made a report to the Minister for Home Affairs, his 
conclusions being mainly in favour of the scheme. The original 
scheme was to float a loan for the purpose of raising the sum 
required. Of the proceeds, 15,000,000 yen is to be devoted to the 
improvement of six harbours, and 2,800,000 yen to the improve- 
ment of land. The Home-office is not, however, disposed to sanc- 
tion the scheme ix toto. 7 


SPEAKING at the dinner held to celebrate the 150th 
anniversary of the Grand Antiquity Society of Glasgow on the 16th 
inst., the Lord Provost of the city remarked that the only great 
work that remained to be done for the present generation of citizens 
was one which would soon become a very pressing question—the con- 
tinued congestion of their street traffic. Whatever means might be 
adopted—and he was sure it would not be elevated or underground 
railways—he thought the time had come very near when, although 
it would be rather a costly scheme, the corporation and the Clyde 
Trustees would have to face the question of erecting a bridge for 
vehicular traffic lower down the river than Jamaica Bridge. 


At the meeting of the Council of the Royal Agricultural 
Society recently it was stated that a liquidator has been appointed 
of Park Royal, Limited, and it was said that the property would 
be finally disposed of, and a report presented to the Council early 
in the New Year. The syndicate, which had been negotiating for 
a building lease of Harewood House, had withdrawn their negotia- 
tions, and another purchaser was now being looked for. Regard- 
ing the Lincoln Show it was announced that space for imple- 
ment exhibitors in the covered sheds would only be allotted in 
multiples of 5ft., with 10ft. as the minimum. The regulations for 
the trials of swath-turners and side-delivery rakes will shortly be 
published, 


Tue Royal Commission on Canals and Waterways met 
againat Westminster Palace Hotel on Wednesday. Sir Alexander 
Binnie said that it was impossible to ignore the fact that in Ireland 
railways and roads were the main channels along which communi- 
cation could be carried on. While agreeing with the development 
of water traffic as decidedly advantageous, he could not advise 
any investors to put money into canals, for, in his opinion, there 
could be no return for the money. There was not a single canal 
in Ireland where navigation had been made prosperous by agricul- 
ture alone. If aid was given it would have a bad effect on the 
railways, and there was no room for both means of communications 
as in other countries. 


Tue Local Government Board have sent a circular 
letter to the various local governing authorities throughout the 
kingdom, drawing attention to provisions of the Prevention of 
Corruption Act, 1906, which will come into operation on January 
lst. The communication points out that the Act defines as mis- 
demeanours various forms of corrupt transactions in which agents 
may be concerned, and prescribes penalties for thé commission of 
these offences. A person serving under the Crown or under any 
corporation, or any municipal, borough, county, or district council, 
or any board of guardians is, by Sub-section (3) of Section 1, an 
“agent” within the meaning of the Act, and for the purposes of 
the Act the expression ‘“‘agent” includes any person employed by 
or acting for another, and the expression ‘‘ principal” includes an 
employer. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


A.—F. A. BRocKHAUS, Seilergasse 4, Vienna, 
Keiiy anp Watsu, Limirkp, Shanghai and Hong Kong. 
Boyveau & CHEVILLET, Rue de la Banque, Paris. 
Cuargvot & CiE., Rue Dauphine, 80, Paris. 
MANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 
= F. A. BrockHavs, Leipzic; A. TwritmEyER, Leipzic. 
NDIA. ee J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
. LY.—LorscHeR AND Co., 807, Corso, Rome; Bocca Freres, Turin. 
PAN. KELLY anp WALSH, LiMiTED, Yokohama, 
g. P. Maruya AND Co., Tokyo and Yokohama. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—IntERNATIONAL News Co., 88 and 
85, Duane-street New York; Susscription News Co., Chicago. 
s AFRICA.—W™. Dawson & Sons, Lim1rEp, 7, Sea-st. (Box 489), Capetown. 
P Central News Aorncy, Luwirep, Joh burg, C 
Durban, &c., and at all their Bookstalls. 
R. A. THOMPSON AND Co., 28, Risbeck-street, Capeto:. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown. 
AUSTRALIA.—GorDon anp Gorcn, Melbourne, Sydney, and Queen-street, 
Brisbane, dc. 
R. A. THompson AnD Co., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—GoRDON AND Gorcu, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch. 
Upron anp Co., Auckland; Crato, J. W., Napier. 
CANADA.—MontTREAL News Co., 886 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto, 
CEYLON—W1AYARTNA AND Co., Colombo. 
JAMAICA—SOoLLES aNnD Cock1Na, Kingston. 
STRAITS SETTLEMENTS.—KE.Ly anv Watsu, Limirep, Singapore. 


AUSTRI 
CHINA.— 
FRANCE. 
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TO CORRESPONDENTS. 


£7 In order to avoid trouble and confusion we And it necessary to inform 

that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to i i 


their destination. No 
notice cam be taken of communications which do not comply with these 


instructions. 
s£ All letters intended for insertion in Tow Enciveme, or containing 
questions, be nied name and of the writer, 


not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 


427 «=6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request to keep copves. 





REPLIES. 


W. D. H.—You could probably get what you want from Follows and 
Bate, of Gorton, Manchester. 
Frrrum.—No doubt Mr. Foster would give you further information, or 
refer you to the best sources where it is to be obtained. The minutes 
of the evidence are publishe 1. 
Bo_t.—You appear to have the principal works on the subject. Have 
you seen Hazlehurst’'s ‘‘ ‘lowers and Tanks for Waterworks,” published 
by Coapman and Hall? A good part of it is devoted to stresses. See 
also a book on ** Theory and Practice of Framed Structures,’ by John- 
son, Browau, and Curnieure, published also by Chapman and Hall. 


INQUIRIES. 


TIN SCRAP. 

Sir,—I want to find the names of makers of machines for converting 
empty tin cans, and so on, into scrap. Can any of your readers assist 
me? C. VU. 

Nuvember 20th, 
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Boller Insurance. 


In July last one of a battery of: six egg-ended 
boilers at the works of Messrs. Penn Brothers, 
Cradley Heath, exploded, killing two men and 
injuring many others. The preliminary inquiry by 
the Board of Trade having shown that the acci- 
dent was due to negligeace, a formal investigation 
was ordered, and two commissioners—Mr. A. A. 
Hudson, a barrister; and Mr. J. H. Hallett, an 
engineer—were appointed to conduct it. The 
inquiry lasted a week, and the judgment was 
delivered at its conclusion by Mr. Hudson. From 
the scientific aspect it is without value. The 
accident was of a simple nature, due to corrosion, 
and had proper precautions been taken it would 
never have occurred. Heavy fines were, therefore, 
very properly inflicted. It is from its legal aspect 
that the judgment is important, as we shall now 
show. ; 

We need not follow Mr. Hudson in detail through 
the history of the boiler. It is sufficient to say 
that in 1902, it, being then ten years old, was 
insured with the Scottish Boiler Insurance and 
Engine Inspection Company, whose inspector 
examined it and certified that its condition was 
satisfactory, and that it had been properly prepared 
for inspection. No other person save Mr. Joseph 
Penn, a member of the firm, inspected it, and his 
principal concern appears to have been as to 
whether it leaked or not. The owners relied upon 
the inspection made by the agent of the insurance 
company. That they were fully justified in doing 
so had not, until Mr. Hudson made the following 
remarkable statement, been in doubt :—‘ We are,” 
he said, “ not at all prepared to fisd that a firm in 
charge of large works of this kind can escape 
liability by having an annual inspection only 
by the inspector of an insurance office. They 
could, at small cost, have called in an expert on 
boilers to examine them if they were too busy 


The significance of this statement cannot be over- 
rated. Read even with its context, it cannot but 
mean that the owner of a boiler must employ other 
expert inspection besides that provided by the 
insurance company, and in this sense it has been 
understood —we have excellent reasons for saying— 
by a very large number of boiler users. - It 
embodies an entirely new proposition. The 
clause of the Factory Act—No. 11—under 
which boiler inspection is carried out runs as 
follows :—“ Every steam boiler used for generating 
steam in a factory or workshop, or in any place 
to which any of the provisions of this Act apply, 
must, whether separate or one of a range (a) have 
attached to it a proper safety valve, &c.; (b) be 
examined thoroughly by a competent person at 
least once in every fourteen months.” No question 
of the propriety of the insurance company sending 
inspectors for the work of examination has ever 
been called in question, and, indeed, such in- 
spectors, from their extensive experience, are 
regarded by the Board of Trade as particularly 
well suited to carry out such work, and write the 
necessary certificates. In our best companies 
these men hold first-class marine engineer certi- 
ficates — extra first-class frequently—from the 
Board of Trade itself, and have consequently 
had exactly the same kind of training as the Board 
of Trade inspectors themselves, who are sent to 
examine and report upon the causes of explosions. 
That the inspection in this particular instance was 
incapable was made abundantly clear in the 
inquiry ; but incalculable harm will be done, not 
only to the insurance companies, but tosteam users, 
if the Board of Trade endorses the judgment that 
the inspectors of insurance companies are not 
“competent persons” as required by the clause of 
the Act above quoted. We have doubted from the 
first that this is the real construction to be put on 
Mr. Hudson’s words, but it is none the less to be 
regretted that he did not more clearly express his 
meaning, as he must, with his experience, be fully 
aware that no persons have such extensive experi- 
ence and such opportunities of becoming acquainted 
with every form and condition of boiler as these 
inspectors, and we are glad to be able to make the 
important statement on the highest authority that 
when the judgment is published in the revised 
form, this portion of his remarks will be carefully 
modified. Our readers will agree with us, and we 
are pleased to know that it is also the official view, 
that if a firm employs a reputable boiler insurance 
company, and has in its possession a certificate 
of safety as prescribed by the Factory Act, no blame 
can be attached to it so far as the law stands. 

It is, of course, unnecessary to add that we 
do not wish to assert that it would be safe to work 
a boiler fourteen months without any examination 
beyond that made by “a competent person” at 
the beginning of that period. During that term 
conditions must arise day by day which require 
attention, and, as we have time after time insisted 
in these columns, the owner of a boiler who does 
not see that the stokers and drivers who have 
charge of it have a proper knowledge of a boiler and 
a sense of the responsibility that rests with them 
should be held guilty if disaster overtakes it. But 
that is a very different matter from a periodical 
inspection such as is to be carried out “at least 
once in fourteen months,’ and which can not, 
whether it be made by the inspector of an insurance 
company or by any other engineer, relieve the 
owners and users of the boilers from the ordinary 
care and intelligence that is demanded. In- 
vestigations hy the Board of Trade have shown 
that in many cases boiler insurance companies not 
only keep firms properly informed as to the con- 
dition of their boilers, but remind them from time 
to time of the existence of defects, of the import- 
ance of removing brickwork, drilling of plates to 
follow reducing thickness, and, in the case of one of 
the. largest boiler insurance companies, of the 
value of an hydraulic test. It will come as 
a relief to the insurance companies, whose occupa- 
tion would be gone were the official recognition of 
their inspection withheld, and to the thousands of 
users who depend upon their inspection, to know 
that this judgment, which has caused something 
akin to consternation, has been misinterpreted, and 
that no question as to Mr. Hudson’s actual meaning, 
which agrees with that which has for so many years 
been accepted, will be allowed to remain when the 
official report appears. 


Italian Industries. 


Our last impression contained the conclusion of 
a series of articles whose importance to British 
readers, whether masters or men, can, we venture 
to say, hardly be over-rated. The author is an 
Englishman whose long residence in Italy has 








SIXTEEN-PAGE SUPPLEMENT—GEAR-CU1TING MACHINES. 


to do so, or not capable of doing so themselves.” 





enabled him to write with authority. He is in no 





530 


THE ENGINEER 


‘Nov, -23, 1906 








way connected with manufactures. He has no 
personal axe to grind. ‘His impartiality is above 
question. Of his style, and his method of| 
handling his subject, no one who appreciates | 
elegance of diction and lucidity of arrangement can 
speak or think otherwise than with pleasure. What, 
then, is the lesson taught by these articles on 
Italian industries? To our thinking there is not 
one, but many. A lesson for the Italian Govern- 
ment; a lesson for the Italian workman; a lesson 
for labour, and another for capital in this country. 
The time is not long since Italy took third or 
fourth rate rank among the nations of the world as 
a manufacturer. She was nothing if not agricul- 
tural, and she was desperately poor. It has been 
said, and said with much truth, that her charming 
scenery, old world associations, and delightful 
climate, alone saved her from famine and bank- 
ruptcy. Each year a multitude of tourists visited 
her, and spent money with a lavish hand. This 
source of income still remains, and, doubtless, will 
remain. But, in addition, manufactures have 
sprung up, fostered, no doubt, largely by the facili- 
ties which an abundant supply of falling water and 
electricity give for the transmission of power at a 
very low price just to the place where it is wanted. 
But more was needed, and this has been supplied 
by the energy, talent, and skill of men, not always 
Italians, who have done much to develop the latent 


desires and powers of the country. That Italy was | - 


progressing was known ; yet the articles which we 
are considering are in many ways a revelation, 
bringing us, as they do, into contact with a manufac- 
turing country whose importance, on the one hand, 
as an exporter, and on the other as an importer, of 
“ commodities,” is augmenting daily. In the 
future, account must be taken with Italy, on the 
one hand as a serious competitor; on the other as 
a nation no longer so poverty-stricken that her 
purchasing power is almost contemptible. 

The articles, as admirable descriptions of manu- 
facturing operations, speak for themselves. At this 
moment we are not concerned with them, but with 
the author’s “‘ conclusions,” which will be found on 
pages 495 and 496. ‘“ Given,” he writes, “ the innate 
quickness of the Latin mind, English cotton 
spinners and French silk weavers would have the 
most serious ground for immediate apprehension if 
they had not the good fortune to possess two power- 
ful allies—the Italian Government and Italian 
Socialism.”” The action of the former is, no doubt, 
mainly due to poverty and debt. We always find 
that honest Governments, just as well as dishonest 
Bureaucracies, pounce on those who prosper as 
sources of revenue. If gold cannot be got 
from the poor peasant, it can be wrung 
from the wealthy manufacturer. The old world 
parable of the goose with the golden eggs is 
practically illustrated day by day, year by year. 
No doubt the difficulties of the Italian Government 
are great, but they cannot diminish until some 
change of policy takes place. So long as “ the new 
home industries are the most obvious prey whereby 
the deficit on the Budget may be remedied,” so 
long will real progress be slow and difficult of 
attainment. Happily for us we are, so far, as a 
nation better off. Any interference with our manu- 
factures by Government will be wanton, not 
necessary. The lesscn taught us is indirect. It is, 
that happy is the country whose manufactures are 
not specially singled out for plundering taxation. 

So much cannot be said for the other evil— 
Socialism. It is very far from being confined to 
Italy, or France, or Germany. It is well to consider 
in what way socialistic doctrines work for evil—a 
thing little understood, because, in the first place, 
it has so seldom been handled dispassionately, and 
because, in the second, the word is made to mean 
so many things by so many people. In one sense 
we all know that the Socialist dream is that the 
property of the whole earth shail be divided up 
equally among all men, so that none shall have 
more or less than another. It is quite unnecessary 
to enlarge on this topic. Until the nature of 
man is entirely changed, the desire for property will 
always remain; and it may safely be taken for 
granted that the policy’ of spoliation can never be 
carried into practice. The danger does not lie in 
this direction. It lies in the fact that those who have 
none, or comparatively small property, wish to im- 
prove their own position by taking property from 
those who are better off. The result is entire dis- 
satisfaction on the part of the workers, and war of 
a sort between them and the owners of capital. 
Who shall say that in time to come human nature 
may not develop ethically. until mankind is on the 
side of the angels; but, for the present, the position 
is entirely different, and labour proposes to acquire 
capital, not by work, but by a process of plun- 
dering supported by the theory that the end 
justifies the means. It is not necessary to 


demerits of this proposition. Our point is that 
Socialism of the kind in question means an 
upsetting of those relations between labour and 
capital, between men and property which are 
essential to the success of manufacturing enter- 
prise. This is not theory; it is hard fact. In 
Italy we find that in the pursuit of the Socialist 
ideas the labour leaders adopt a policy which, 
carried to the end, would leave the country with no 
property to divide. Hear what our contributor has 
to say:—“The miraculous development of the 
industries here is due to a feeling of security on the 
part of the capitalist and of belief in the powers of 
his countrymen. It is due to the great progress of 
hydro-electricity, and the consequent power of using 
cheap water instead of expensive imported coal. 
Finally, it is due to the comparative cheapness of 
Italian labour in comparison to that of other 
countries. The water is not likely to fail, but the 
faith of the capitalist may grow dim owing to the 
intermittency of the producing power of the 
labourer by reason of continually recurring im- 
posed strikes, and to the fact that the work is 
tending to become represented by a price at which 
remunerative production is restricted or even para- 
lysed.” And again:—‘The grand general lines 
of Socialism have here been despoiled of all their 
sweetness; the Italian leaders of the movement 
have drawn from them all that was poisonous. 
Strikes are the order of the day; the 
director of a factory is afraid to provoke a dis- 
turbance by turning away an insubordinate work- 
man, and the crew of an ocean liner repudiate the 
authority of the captain, while they bow down 
slavishly to the orders of the secretary of the 
‘League of the Toilers of the Sea,’ a puffed-up, 
overpaid, inland peasant’s son, whose proper place 
would be behind the plough.” 

Further comment is, we think, scarcely required. 
If the intelligent artisan in this country will but 
read what our contributor has set forth, he will see 
for himself how far, on the one hand, natural 
energy, confidence in settled methods of existence, 
and natural facilities for manufacture can build up 
a country. and produce yet another serious rival for 
Great Britain. But he will also see how a policy 
of warfare between labour and capital may bring 
ruin ona nation. These matters are not regarded 
as dispassionately as they might be when the war- 
fare is our own. But the old adage runs that 
“Standers-by see more of the game than the 
players,’ and lessons may thus be learned from 
Italy which would never be learned at home. 


Modern Theories and the Conservation of Energy. 


Tue theory of the conservation of energy possesses 
some scientific antiquity. Held by superficial 
thinkers to be complete, it really lacks finish, and 
consequently it has from time to time nearly fallen 
a prey to various attacks. The discovery of radium 
imperilled its existence for a while ; and the views 
recently advanced concerning the nature of elec- 
tricity bring its weak points into prominence. It is 
time that the questions more intimately involved 
should be made the subject of intelligent discussion. 

In modern science it is assumed that matter and 
energy are alike indestructible, and that the quantity 
of both in our universe at all events, is under all 
possible circumstances the same now, and always 
has been the same. Nothing takes place but 
changes, so to speak, of form. Thus, when 
the energy stored in a flying projectile is 
lost by impact against an armour plate, it 
reappears as heat. It would be futile to add 
illustrations of a theory known by most school- 
boys. The proposition is beautifully simple. The 
proof of its truth can be supplied from a particular 
case. But there are weak places always skated 
over with much caution by the writers of text books. 
Thus, there is no adequate definition available of the 
word “energy”; and there are conditions well 
known under which the transfer and conservation 
of energies are unexplained. To get over the 
trouble, we have the words “ potential energy ” and 
“energy of position,” but they only express a con- 
dition, not a thing. No one has had up to a 
recent date the least notion of the way in 
which energy is stored in an explosive, such 
as gunpowder, or nitro-glycerine, or fulminate of 
mercury. No chemist can explain precisely in what 
shape or way it lies perdu. We turn to the electron 
theory, and we find enough there to give us some 
idea of the road to be followed to arrive at the 
truth. The electron theory, indeed, postulates the 
existence of “forces” or manifestations of energy 
before which the fulminates with all their terrors 


————— 
expend in winding up a grandfather's clock is sto 
for a week. The only conceivable consistent - 
planation is that the energy is transferred to the 
ether, and remains stored up in it and keeps the 
clock going. All which quite consistently inyo} : 
the idea that gravity is a mode of motion, just ak 
heat. rs se 

The whole theory of the storage or conservatio 

sae : : n 
of energy is just now in the crucible. We are dail 
told that “forces” exist of a magnitude which i 
entirely inconceivable in connection with Particles 
of matter almost equally inconceivably aan 
When we hear that a gramme of electrons_ 
15:5 grains— possesses an energy which represents 
one billion of horse-power at work incessantly for 
680,000 years, we can only say that the conserva, 
tion of energy is indeed a weird and wondroys 
thing. But the matter does not end here, The 
storage of energy is not always represented 
by the electron. Mr. Soddy has recently been 
carrying on an investigation into the amount 
of the unknown stores possessed by the 
elements, and he gave some of the results to the 
Glasgow section of the Institution of Electrica] 
Engineers last March. The discovery of radium 
has profoundly affected pre-existing theories of the 
nature of the elements—which theories, by the 
way, were usually looked upon as final. ~ The 
qualities possessed by radium were for some time 
regarded as quite incompatible with the doctrine of 
the conservation of energy. That scare has been 
got over, however, and we are told that the pro- 
perties of radium are just what any physicist could 
naturally have expected them to be. “The large 
internal energy exhibited by the radium atom 
cannot be regarded as peculiarto radium. Radium 
in its chemical properties is a completely normal 
and typical element, and possesses a chemical 
nature almost identical with the inactive element 
barium.” Mr. Soddy went on to tell his audience 
some things about uranium which are of practical 
interest. Radium is a product of uranium, and 
uranium must contain all the energy of radium, and 
more. “Suppose,” said Mr. Soddy, “that a way 
were known in which the element uranium, for 
example, which disintegrates to the extent of a 
thousand-millionth part annually, could be made 
completely to disintegrate in the course of a year. 
From one gramme of the element more than a 
thousand million calories could be evolved, and this, 
if it could be converted into electrical energy, would 
be equivalent to more than 1000 kilowatt-hours, and 
would suffice to keep a 32 candle-power lamp 
burning continuously throughout the year. By the 
expenditure of about one ton yearly of uranium, 
costing’ less than £1000, more energy would be 
derived than is supplied by all the electric supply 
stations of London put together.” 

To make this intelligible, let us suppose that the 
heat-giving powers of coal had been discovered by 
some philosopher in his laboratory, and that he had 
written, “‘ The stored up energy of a pound of coal, 
if it could be got at and rendered available, would 
suffice to raise 66,000 lb. a foot high in one minute,” 
this being written in complete ignorance of the 
fact that coal can be made to unite with oxygen and 
evolve heat. It remains now for some great 
inventor to devise means by which the energy 
stored in uranium can be got out of it, just as it is 
got out of coal by burning it. The task will not be 
easy, seeing that uranium gives rise to “uranium X,” 
and any further change is at present unknown. 
But the process is rather tedious, about 600,000,000 
years being required to transform one-half the 
uranium. 

Is it not clear, however, that the formation of 
some adequate concept of the way in which the 
energy is ‘‘ conserved ” or stored in the uranium or 
the radium would be of infinite assistance to the 
labourer in this field? So far, the doctrine of 
the conservation of energy has done next to nothing 
to promote the arts or sciences, or help on the 
progress of mankind. It has been principally 
utilised in a vain attempt to convince some worthy 
but misguided people that perpetual motion is im- 
possible. We fear that with the spinthariscope 
before them they will be more difficult than ever to 
convince. A mechanism which will not run down 
for a million years is near enough to perpetual 
motion to satisfy them. It has at last become 
obvious that the old simple notion that the con- 
servation of energy merely means the conversion of 
work into heat, or of heat into work, is far too 
narrow.. We are face to face with strange mani- 
festations of potential energy, and that on a scale 
which baffles thought. We have to consider the 
relations existing between momentum, inertia, and 
energy. The latest pronouncement is_ that 





are as nothing. But, unfortunately, so far, why 
they possess these “ forces” is an unsolved mystery, | 


like gravity itself. To come down from the trans- | 


cendental to the regions of every-day life, we may | very plain. 





express any opinion as to the merits and 
Pp 


point out that no one knows how the energy we | impossible. 


momentum is electricity. What the statement 
means, or is intended to mean, has not been made 
Clear thinking may at the moment be 
Our eyes are blinded by the light 
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Te vs from the little rift that has been 
ye = in the curtain which veils Nature’s mystery ; 
. Toasible or impossible, it is altogether desirable, 
- - sooner things take the place of words in 
en thoughts of the engineer the better for the 
world. 


Termination of the Clyde Strike. 


4s the result of the advice tendered to the 
; of the Clyde Boilermakers and Iron and 
Steel Shipbuilders’ Society by the officials of the 
Federated Trades after conference with the repre- 
sentatives of the employers of the Clyde and other 
‘stricts, and of the ballot of the workmen them- 
selves determined upon in consequence of that 
advice, the shipyard workmen who have been on 
strike for seven weeks have returned to their posts. 
The result of the ballot was declared late on Friday 
evening last, the figures _being:—For resuming 
work, 2499 ; against resuming work, 1631, showing 
a clear majority for resuming of 868. The ballot 
was strictly limited to the men who ceased work on 
October Ist in order to enforce an advance of wages 
to the extent of 5 per cent. on piecework rates and 
1s. 6d. per week on time rates. As these numbered 
about 5000, the proportion —4130—taking part in the 
ballot was exceptionally large. It was, in fact, 
about the largest percentage ever recorded in a vote 
of boilermakers in the Clyde district. This is, of 
course, accounted for by the intense importance of the 
question at issue to the men directly affected, and 
the superlative necessity of a resumption of work 
—in view especially of the general lock-out which 
was threatened—to all the thousands engaged in 
the shipbuilding and allied industries of Clydeside. 
Promptly on the declaration of the ballot result, aud 
of the intimation made officially to the Clyde Ship- 
builders’ Association that the workmen were ready 
to abide by it, notification was made to all the 
members of the North-West Engineering Trades 
Employers’ Association, and on Saturday, 17th, 
notices were posted over the lock-out notices on 
their shops—which otherwise were to take effect on 
Monday—intimating that in consequence of the 
decision of the shipyard strikers to resume work at 
once the lock-out would not be enforced. Although 
ready, and very naturally anxious to resume work on 
Monday, it was not till Wednesday that anything 
like a general start could be arranged for the great 
body of the workmen. Monday and Tuesday were 
required for the necessary arrangements in the 
yards, and for the time required by the workmen 
themselves—the plating, frame setting, and riveting 
squads —to engage their helpers and otherwise re- 
organise themselves. In fact, the full number of 
men will not be employed for some weeks, and in 
many yards this period may be indefinitely extended, 
as fresh orders have been conspicuous by their 
absence, and would have been so even had the strike 
never taken place. Thus the strike comes to an end 
in the way anticipated, and the observation that if a 
dispute lasts more than a fortnight the men will be 
defeated, receives substantiation. Had it been 
possible for the employers to grant the advances 
demanded they would have done so weeks ago, and 
so have avoided a conflict which is as little to their 
benefit as to that of their workpeople. The bills on 
both sides have now to be made up and paid. It 
has been estimated that this ill-advised and disas- 
trous dispute has cost the strikers about £180,000 in 
wages—that is counting strikers, helpers, and 
labourers—and the trade unions concerned about 
£36,000 in payments to the idle men. Theloss to the 
employers it is, of course, almost impossible to esti- 
mate, but the total loss to all directly concerned in 
the dispute cannot fall far short of a quarter of a 
million. Of the men thrown idle only about 5000 
were members of the Boilermakers’ Society, and 
of the total of about 17,000 a large number were 
labourers with nothing to fall back upon in the 
way of aliment. The suffering among these has 
naturally been much more intense than among the 
Society men, and had the strike continued there 
would have been an appalling amount of distress 
and destitution in all the Clydeside districts during 
the winter close at hand. 


leaders 
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Artillery and Explosives. By Sit ANDREW Noster, K.C.B. 
: London: John Murray. 1906. 
Any work on this subject by one of such high mathe- 
matical attainments and unrivalled experience of 
artillery, both on its scientific and manufacturing sides, 
as Sir Andrew Noble, cannot fail to be of the greatest 
interest and value. The book now before us under the 
above title is in keeping with the high reputation of its 
author. It begins by taking us back to the early days of 
breech-loading, and records how several of the compli- 
cated problems arising when artillery first began to be 
treated seriously as a science were investigated and dealt 








with on mathematical lines. Succeeding chapters bring 
us gradually, through a period of nearly fifty years, close 
up to the present day. 

The first chapter is a reprint from the “ Royal Artillery 
Institution Papers ” of 1858, and consists of an investiga- 
tion, based on the mathematical theory of probabilities, 
as to the size of rectangle into which the various guns 
of the period might be relied on to throw 50 per cent. of 
their projectiles when repeatedly fired under the same 
conditions of charge, direction, and elevation. The 
principal use of the rectangles thus obtained was to 
afford a means of directly comparing the accuracy—or, 
as we should now consider it, the inaccuracy—of the 
different guns. The mathematical and historical interest 
of this chapter is considerable, but, as might be expected, 
lapse of time and progress in the science of artillery 
have much reduced its present-day practical utility. 

The second chapter, originally published in the “ Royal 
Artillery Institution Papers ” of 1863, deals with some elabo- 
rate experiments on initial velocity, which were rendered 
possible by the electro-ballistic apparatus invented by Major 
Navez, of the Belgian Artillery; and it is due to this 
inventor to note that, except for the substitution of a 
falling weight for a swinging pendulum, the apparatus in 
use for measuring velocities at the present time differs 
but little in its main features from that here described. 
With the help of Major Navez’s instrument the author 
studied the variations of initial velocity in respect 
separately to variations in the weight of charge; in the 
weight, gauge, and lead of projectile; in the use or other- 
wise of lubricating wads; in the presence or absence of 
rifling; and in the lengths of the cartridges. Experi- 
ments are also recorded relating to the angle of projec- 
tion and the trajectory of 12-pounder Armstrong projectiles 
fired point blank and with slight elevation. 

In the next chapter the ratio between the forces tend- 
ing to produce translation and rotation in the bores of 
rifled guns receives purely mathematical consideration. 

Chapter IV. takes us on to 1871, being a reprint of a 
paper read before the Royal Institution in that year on 
the tension of fired gunpowder. After reviewing the 
conclusions at which Robins had previously arrived, and 
referring to the earliest experiments on the subject made 
by Count Rumford in 1793, as well as to later ones made 
by a Prussian Committee in 1854, and by Major Rodman 
in 1857-9, the author comes to his own experiments made 
in conjunction with Sir William Armstroug in 1861-2, 
and to more recent ones made by a committee under the 
presidency of Colonel Younghusband. This chapter is 
full of interest, and, owing to the research being of an 
experimental rather than a mathematical nature, will be 
more readily followed by the average reader. The prac- 
tical conclusions of most importance were that a little 
over 40 tons per square inch, or about 6400 atmospheres, 
might be regarded as fhe maximum pressure attained by 
ordinary gunpowder when fired in a closed space which it 
practically filled; that the use of quick-burning powder 
greatly increased the stress on the gun; and that 
cartridges should be as short as possible, and so lighted 
as to reduce the run of the gas to the lowest limit. 

The fifth chapter—originally published in 1873—deals 
with the pressure required to give rotation to rifled 
projectiles. Having previously shown that the force 
required for this purpose was generally only a small 
fraction of that required to give translation, and that 
the increment of gaseous pressure due to rifling was quite 
insignificant, the author goes on, both by mathematical 
reasoning and reference to experiments, to demonstrate 
the advantage of increasing twist. Stress is laid on the 
fact that it is not the absolute velocity of the projectile 
through the bore, but its rate of acceleration, which 
determines the stress on the studs or other appliances 
for communicating rotation; therefore the argument in 
favour of uniform twist—that the shot while moving 
slowest, at the commencement of its motion, requires less 
force to make it rotate —is fallacious, because it is just in 
the earlier periods of motion that the rate of acceleration 
is greatest. In conclusion, the author finds that, small as 
the increment in gaseous pressure due to rifling is, it is 
still less in the parabolic than in the uniform system of 
rifling. At the same time, it is to be noted that although 
rifling adds little to the bursting strain on a gun, it must 
have a natural tendency to diminish the gun's strength, 
and this must be carefully allowed for in the design. 
The argument here in favour of increasing twist must be 
read in conjunction with that concerning friction in the 
bore, which is discussed later on in the ninth chapter. 

With Chapter VI. we begin the most voluminous and 
not the least valuable section of the book, which, under 
the titles of ‘‘ Researches on Explosives,” ‘“ Heat Action 
of Explosives,” “ Pressure Developed by some New Ex- 
plosives,” and “Some Modern Explosives,” occupies five 
chapters of 297 pages out of a total for the whole book 
of fifteen chapters and 541 pages. It would be impossible 
within the limits of a brief notice to do justice to the 
erudition and experience represented in these papers, 
part of which were contributed by the author, in col- 
laboration with Sir Frederick Abel, to the ‘ Transactions ” 
of the Royal Society, 1875, 1879, 1892, and 1894: 
the remainder being communications to the Institu- 
tion of Civil Engineers in 1884, and to the Royal 
Institution in 1900. Even a mere synopsis of the 
directions to which the researches were addressed 
would occupy considerable space. We can only refer the 
student of explosives to the book itself, with an assurance 
that he is likely to find there a large portion, if not the 
whole, of what is worth knowing on the subject. While 
the explosive mostly considered is gunpowder in its 
various forms—fine grain, large grain, pebble, prismatic, 
cocoa, and amide—the chapter entitled “Some Modern 
Explosives” deals with gun-cotton, cordite, ballistite, and 
picric acid. The point is emphasised that in a 
given gun with a given charge, if the weight of 
the shot within reasonable limits be made to vary, 
the ballistic advantage is greatly on the side of the 
heavier shot, because not only is more energy obtained 
from the explosive, but the resistance of the air is greatly 


reduced—owing to the lower velocity—and the heavier 
shot has greater capacity for overcoming the reduced 
resistance. Sir Andrew Noble holds that at the time of 
the Boer war our field artillery was inferior to that of no 
other nation and was ably handled, so that the causes of 
any military failures must be looked for in other direc- 
tions. The difference between detonation and deflagra- 
tion is fully explained and illustrated by experiments, and 
it is remarked that while the deflagration of gunpowder 
in a closed vessel is practically silent, the detonation of 
gun-cotton under similar conditions is accompanied by an 
exceedingly sharp sound like the snapping of a strong 
musket lock. It is fully recognised that the heavy 
erosion of the guns of the Service, if fired with the maxi- 
mum charges, is a very serious matter, as with the large 
guns accuracy, and in a smaller degree energy, are 
rapidly lost after a comparatively small number of rounds 
have been fired. The author, in conjunction with Sir 
Frederick Abel and Professor Dewar, made a series of 
experiments on the subject of erosion, whick :onfirmed 
the previous opinion that heat was the principal factor 
in determining the amount of this very detrimental 
action. Various percentages of nitro-glycerine and 
various diameters of cordite have been experimented on, 
but the problem of avoiding serious erosion while retain- 
ing the high ballistic advantages of Modern propellants 
still remains to be solved. 

An interesting chapter is that on “‘ Mechanical Science 
in relation to the Naval and Military Services.” Here 
the progress of the Navy is outlined-from the time of 
such vessels as the Victory, costing complete well under 
£100,000, with an armament of light gurs worked by 
large crews firing heavy projectiles with low charges— 
the favourite range at that time being ten yards or less— 
up to the date of the paper (1890), when the Victoria and 
Trafalgar are taken for comparison. The changes com- 
prised in this period of 125 years, counting from the 
building of the Victory, are, however, hardly more marked 
in proportion to the lapse of time than those the last six- 
teen years have seen; as, while the Trafalgar had about 
three and a-half times the displacement of the Victory, 
the Dreadnought, only sixteen years later, has more than 
one and a-half times the displacement of the Trafalgar. 

In Chapter IX., dated 1891, the energy absorbed by 
friction in the bores of rifled guns under various condi- 
tions is gone into. Preliminary experiments showed that 
much friction, absorbing 2°73 per cent. of the total energy, 
was due to fouling in the case of pebble powder, and did 
not occur with amide powder or cordite. A grooved 
gun without twist gave higher velocity than one rifled 
with uniform twist, and this again than one rifled with 
increasing twist. The uniform twist absorbed about 
1-5 per cent., and the increasing twist about 4°25 per 
cent. of the total energy. With pebble powder and 
parabolic rifling together nearly 7 per cent. of the total 
energy was absorbed by friction. From this point of 
view uniform twist has the advantage, while in respect 
of the tendency to increased bursting pressure, increas- 
ing twist is to be recommended, as determined by the 
experiments recorded in Chapter V. The relative total 
merits of the two systems of rifling probably depend 
more on the rate of deflagration of the propellant than 
on any other consideration. 

Chapter X. deals with internal ballistics, and in the 
apparatus employed for confining the products of explo- 
sions the effect of escaping gases is noted. In most 
cases such escape was accidental, but in a special experi- 
ment the gases were allowed to escape through a vent 
where the metal subsequently presented the appearance 
of having been washed away in a state of fusion by the 
rush of the highly-heated products. This was, in fact, a 
case of severe erosion, such as occurs more or less with 
every full-charge round in all modern guns. In the 
course of these experiments the author succeeded in 
absolutely retaining the products of no less than 28 lb. 
of gunpowder fired in a closed vessel. About 57 per cent. 
of the original weight of the fired powder was found to 
remain in a solid forn., and this would, if the powder had 
been fired in the open, have appeared as “smoke ”—really 
a finely-divided solid. About 43 per cent. was in the 
form of permanent gases occupying 280 times the volume 
of the unexploded powder. Sir A. Noble’s experiments 
put the temperature of explosion of gunpowder at from 
2000 deg. to 2200 deg. Cent., which is more probably 
correct than the figure cf 3400 deg. Cent. calculated by 
Bunsen and Schischkoff. When gun-cotton is fired, 
practically the whole of its constituents assume the 
gaseous state, and the transformation is accompanied by 
a much higher temperature than in the case of powder. 
Attention is drawn to the effect of pressure in increas- 
ing the rapidity of combustion of explosives, and the 
action of fulminate of mercury on gun-cotton, picric 
acid, and other high explosives is explained. Gunpowder 
is hardly a true explosive in the author’s opinion. 
It cannot be detonated, though it deflagrates or burns 
with a rapidity which is great in any case but which 
undergoes very substantial increase as the initial 
pressure is raised. A charge of pébble powder 
might be consumed in a gun in the 200th part of 
a second, but one of gun-cotton effectively detonated 
would be converted into gas in the 20,000th part of a 
second. Cordite is in a very high degree less susceptible 
to detonation than gun-cotton, which fact gives it its value 
as a propellant. The products of its combustion are all 
gaseous. Ballistite differs greatly from cordite in appear- 
ance, but possesses the same property of smokeless com- 
bustion. 

Chapter XI., from the “ Proceedings” of the Royal 
Society of 1892, treats of the pressure developed by various 
explosives. This isa short chapter, and preliminary only 
to the more detailed and later research recorded in 
Chapter XV.—‘“ Some Modern Explosives ” —already 
commented on. 

The book contains numerous diagrams, tables, illustra- 
tions, and plates, and should take a prominent place as a 
work of reference in the library of everyone interested in 
the science of artillery. 
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THE MAIL AND PASSENGER STEAMERS GOLO, LIAMONE, AND CORTE 


SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE, ENGINEERS 
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“Tne Exciveer® 


HIGH-SPEED STEAMERS FOR FRANCE. 


WE reproduce above the builders’ plans of three similar 
steamers, the Golo, Liamone, and Corte, recently built by 
Swan, Hunter and Wigham Richardson, Limited, which are 
notable for the speed they attained on trial as well as for their 
lavish appointments for passenger carrying. The steamers 
were built to the order of Fraissinet and Co., Marseilles, for 
their mail and passenger service between Marseilles, Nice, 
and the island of Corsica, and all three are now on service. 

The steamers are 274ft. in length over all, 263ft. between 
perpendiculars, 34ft. 6in. beam, and 25ft. 6in. depth moulded, 
and carry, in addition to a large complement of passengers, 
850 tons of cargo, coal, &c. 

Referring first to the passenger accommodation, this is, as 
will be seen from our illustrations, ample and complete. 
There is handsome and luxurious accommodation for some 
forty-six first-class passengers, including dining saloon, state 
rooms, smoke room, &c. Forty-six second-class passengers are 
provided for, in the after part of the vessel, in a dining saloon, 
state rooms, &c., also twenty-four third-class in berths on the 
main deck forward. There is also shelter for a large number 
of deck passengers. 

The propelling machinery in the three vessels was also pro- 
vided by Swan, Hunter and Wigham Richardson, at their 
Neptune Works, and is balanced on the Yarrow, Schlick, and 
Tweedy system. The high-pressure cylinder is 29in. in 
diameter, the medium-pressure cylinder 45in., and there are 
two low-pressure cylinders each 52in. diameter, all having a 
stroke of 45in. The steam is generated in four single-ended 
boilers fitted with Howden’s forced draught. 

Exhaustive trials of each ship were made off the Tyne, and 
again in France, in the presence of representatives of the 
Government authorities. The mean speed of the three boats 
was practically the same, viz., 18} to 18} knots, which is 
undoubtedly a somewhat noteworthy result considering the 
limited length and propulsive power of the vessels. The 
trials gave every satisfaction to the authorities as well as the 
owners. 

The ships and their machinery were constructed to the 
highest class in the Bureau Veritas, under the inspection of 
their surveyors and the staff of Messrs. Fraissinet and Co. 
Thanks to the enterprise of that firm, tourists—whose 
numbers constantly increase—are to be congratulated in 
being able to add to the charm of a visit to the beautiful 
island of Corsica the further pleasure of a short voyage in 
steamers of high speed, beautifully furnished and equipped 
with all the most modern appliances for comfort and safety. 








Tue Allan line steamship Bavarian, which went ashore 
on the Wye rocks, below Quebec, in October, 1905, has been suc- 
cessfully refloated by the underwriters, to whom the vessel had 
been abandoned. 
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ROUMANIAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

In commemoration of the forty years’ reign of his Majesty 
King Charles I:, an exhibition is now being held at Bucharest, 
where the fifth Congress of the Roumanian Association of 
Science also assembled during the month of October. The 
number of members who joined this Congress exceeded 4000, 
which is almost double the number who attended the last 
meeting of the British Association. Judging from the im- 
portance of the papers read, and the discussions following, 
there is noticeable a distinct advance in the appreciation of 
the value of education on the part of the Roumanians. 

The Congress was divided into ten sections, the best 
attended being the one dealing with Educational Science, 
comprising over 3000 members, including University pro- 
fessorsand teachers of all classes. Great attention was given in 
this section to the question of extending the number of hours 
at schools prescribed for physical training and military drill. 

The Economic Science section was also well attended, and 
great interest was evinced in the papers read dealing with the 
betrerment of the status of the peasantry, a subject which 
engages the attention of all political parties of the country. 
The outcome of this meeting has been the formation of a 
special society starting with over 200 members, and havingas its 
object the thorough investigation and discussion of the social 
and economical problems of Roumania. One of the charac- 
teristic features of the Congress was the fact that, for the first | 
time the clergy, as a body, participated by forming a separate 
section, and among other questions discussed, the scientific 
aspects of religious teaching received considerable attention. | 
It is believed that the Industrial and Commercial section will 
grow in importance in the near future. 

Among the other sections in which good work was done 
mention may be made of the Medical, Physical, and Chemical 
sections. On the whole over 160 yapers were read. Much | 
credit is due for the success of the Congress to the President, | 
Secretaries, and Council of the Association, who, through the | 
uptiring energy and zeal they displayed, have secured a great | 
future for their Association, in the welfare of which their | 
Majesties the King and Queen and the Royal Family take a | 
great interest. The next Congress will take place September, | 
1907, at Focsani. : 
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TRADE NAMES. 


Ir would seem that, in spite of the Merchandise Marks 


Act, 1887, that most pernicious form of deception-—the | 
attachment to goods of a description which gives the unwary 
to understand that they were made in a particular place—is 
still freely practised in this country. Time was, for instance, 
when the title ‘‘ Sheffield steel’’ was a guarantee that the | 
steel in question came from the famous city in South York- | cated horse-power of 19,626. 


| 
| 


shire, but it is so no longer. 


| trated the French battleship Republique. 


In a case of theft, which was heard at Enfield on Novem- 
ber 5th, a saw manufacturer said he sent saws to Sheffield. 
Replying to the chairman of the Petty Sessions, who asked 
him whether he sent them there to be finished off, he said: 
‘*No; I finish them off and send them to Sheffield and they 
are sold as Sheffield-made goods.’’ This is a matter in which 
the Mayor and Corporation of the city of Sheffield might inter. 
fere in the interest of the Sheffield trade, if not in their own 
interest. This is not the first time that the name of Sheffield, 
in relation to steel goods, has been taken in vain. The same 
plan has been tried in Germany, where, fortunately for us, 
there is a procedure by which the fraudulent use even of an 
English description may be prevented We recall a case 
which appeared in the Times for May 10th, 1900, in which 
two Solingen cutlery manufacturers and their travelling 
agent were fined for fraudulently using the words ‘‘ warranted 
Sheffield ’’ on cutlery manufactured in Solingen. The pro- 
ceedings were instituted by Mr. Colley, of Sheffield, who 
obtained samples of the goods in question, in which the 
defendant was carrying on a large trade in Australia and 
South America. The matter was ultimately brought before 
the Solingen Chamber of Commerce, which approved of 
the prosecution, and ordered the case to be placed in the 
handsof the Public Prosecutor. At the hearing two of the 
defendants were fined 300 marks each, while the third was 
fined 150 marks. 








THE FRENCH BATTLESHIP REPUBLIQUE. 


In our issue of September 28th last we described and illus- 
We are now able 
to give our readers on page 528, a view showing this vessel as she 
appears completed. We may also, perhaps, usefully recall 
the principal features of this, the latest battleship, with her 
sister ship the Patrie, to be added to the French navy. 
Her length on load water line is 439ft., her extreme breadth 
79ft. 7in., and her draught fully loaded 27{t. 5in. Her dis- 
placement is 14,867 tons. The machinery consists of three 
sets of four-cylinder triple-expansion engines, with cylinders 
34in., 49in., and two of 55in. by 39in. stroke. Her horse- 
power is 17,500. Her primary armament comprises four 12in. 
guns, six 64in. guns, twelve 64in. guns, twenty-four 
3-pounders, and three 1-pounder guns. The following 
table shows the different thicknesses of her side belt 
armour :— 


Amidships. Forward and alt, 
in. in. 
At the top .. 


a. 6} 
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There are five 18in. torpedo tubes. Her contract speed wa; 
18 knots. On her trials she made 19-150 knots with an indi- 
Her total cost was about 


£1,420,000. 
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VACUUM BRAKE EJECTOR 


GRESHAM AND CRAVEN, LIMITED MANCHESTER, ENGINEERS 

















COMBINATION EJECTOR FOR VACUUM 
BRAKES. 

An improved pattern of combination ejector for use with 
the vacuum automatic brake is now being made by Gresham 
and Craven, Limited, Manchester, for the Vacuum Brake 
Company, Limited. Although effectively answering the 
purposes for which it was intended, the original combination 
instrument made by this firm—which is familiar to nearly 
all railway engineers - has been found somewhat difficult and 
expensive to repair after it has been in service some time. 
This is due chiefly to the combining of the air and steam 
discs. In the new apparatus the large ejector steam disc has 
been done away with altogether, as will be observed in the 
annexed illustrations, while for graduated stops the main air 
disc need not be moved at all. In the sectional views the 
following are the various parts:—1, body; 2, air disc with 
handle; 3, shaft with nut and lever; 4 to 9, large ejector 
steam valve parts; 10 to 15, small ejector steam valve details ; 
16, large nozzle; 17, nozzle carrier; 18, small nozzle; 19, 





VIEW OF AIR DISC FACE 








the older pattern. The small ejector suffices to maintain a 
vacuum throughout the whole of the brake system, the 
amount of steam required being adjusted by the steam valve 
—10 to 15—according to boiler pressure and other circum- 
stances. The large ejector is used only when the vacuum 
has to be restored quickly to release the brakes after an 
application. The neat appearance of the instrument has not 
been sacrificed by the alterations. 








NON-CONDUCTING MATERIALS. 


Some interesting calometric experiments, lately made at 
Dresden, to determine the efficiency in preventing radiation 
of different non-conducting materials, to which heat was 
applied electrically, are described in the Zeitschrift des 
Vereines deutscher Ingenieure. The variation in the electric 
energy required to maintain a given temperature showed the 











VIEW OF PORTS IN BODY 
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SECTIONAL VIEWS OF VACUUM BRAKE EJECTOR 


cap; 20, drip connection with nut; 21, vacuum reducing 
valve, with cap, clack, spring and ball; 22 and 23, air clack 
valves ; 25 to 27, auxiliary application valve and lever; 28, 
steam pipe union and ring ; 29, train pipe unign and ring; 
30, exhaust pipe union and ring; and 31, release valve. 

From these illustrations the functions of the various 
details will be gathered. _ The steam valve for the large 
ejector—4 to 9—is not moved with every application of the 
brake, as is the case with the disc valve, and will therefore 
prove more durable. It has, moreover, a renewable seating 
which can easily be repaired or replaced. The main air disc 
valve is much smaller in diameter than formerly, requires no 
lubrication, and has a definite stop for ‘‘ running position.”’ | 
The cones have been modified to produce a more complete 
vacuum with less adjustment of steam. Another new feature 
is the auxiliary application valve—25 to 27. This may be | 
used instead of the disc valve when making graduated train | 
stops. It consists of a simple clack valve, which is raised | 
from its seat by the bell-crank lever and link shown, and | 
admits air through the air disc into the train pipe without | 
moving the disc itself. 
The functions of the large and small ejectors remain as in | 


loss of heat by radiation from the material. Two sets of 
experiments were made; the first marked the difference in 
heat conductivity at high temperatures of ‘ calorite’’ and 
fossil meal. Two closed horizontal cylinders were used, each 
having an area of 0:943 square feet, and heated internally by 
a coil of wire, through which a measured electric current was 
passed. The temperatures were read off from three vertical 
thermometers, the bulbs of which were in the axis of the 
cylinders. Preliminary tests were made with a naked 
cylinder, and with one covered with calorite to a depth of 
¢in. To maintain a temperature in both of 356 deg. Fah., 
169 watts per second were required in the uncovered, and 
73:2 watts in the covered cylinder. The naked cylinder was 
then protected with fossil meal to a depth of #in. At a con- 
stant temperature of 392 deg. Fah. the fossil meal required 
104 watts per second, and calorite 89°5 watts. When the 
current was maintained constant at 100 watts, the tempera- 
ture during 84 hours rose with the calorite covering from the 
initial temperature of 74 deg. Fah. to 694 deg. Fah., and with 
the fossil meal to 486 deg. Fah., showing a gain in the non- 
conductivity of the calorite of 45 per cent. 

The second set of experiments were made with various non- 





conducting materials, in each of which the electrical energy 
was aconstant. Eight wrought iron tubes were tested, cach 
4in, diameter, 3°28ft. long, and 3-6 square feet area. One 
was naked, the others were covered with a layer 2in. thick of 
fossil meal, calorite, cork, silk, and felt, with and without a 
layer of air. Thermometers were fixed in the tubes as before. 
They were heated by two wires passing through the centres, 
and connected through an alternating transformer to the 
main eleetric supply. The current varied from 100, 200, 300, 
and up to 400 watts, and all losses of heat were carefully 
determined. Each test lasted ten hours. With a consump- 
tion of 300 watts the unprotected tube showed a temperature 
of 293 deg. Fah.; the tube covered with fossil meal of 491 deg. 
Fah.; the cork covering of 593 deg. Fah.; while the tubes 
protected with calorite gave under the same conditions 
608 deg. Fah., 618 deg. Fah., and 734 deg. Fah. At tempera- 
tures of 536 deg. and 640 deg. the silk and felt were burnt. 
Che economy of heat—that is, the efficiency of the various 
heat-conducting materials, as compared with the naked tube, 
varied from 40 per cent. with fossil meal at a temperature of 
212 deg. Fah. to 87°4 per cent. with calorite at a temperature 
of 752 deg. Fah. At temperatures of 392 deg. Fah. and 
482 deg. Fah., silk and cork gave high efficiencies, from 77 per 
cent. to 83 per cent., but before temperatures of 570 deg. 
were reached both were burnt. At this temperature cork 
gave an efficiency of 78 per cent., above that it also was 
consumed. 








DOCKYARD NOTES. 





kumours are about concerning a new model 13-5, which 
is in hand at Woolwich—possibly for the ships of the 
1907-8 programme. We have not been able to find any 
colour for the rumour, and incline to fancy that its origin 
lies in the fact that the 13-5 of 45 calibres or thereabouts is 
the gun of Colonel Cuniberti’s latest ‘* ideal battleship.’’ 


THERE are persistent rumours that Italy intends building 
a ship with eight 13-5 guns bearing on either broadside, but 
it is tolerably certain that no such ship has yet been laid 
down. On the other hand, the building of such a vessel 
would be entirely in keeping with Italy’s past naval policy. 
In the Duilio and Lepanto Italy went far ahead of all other 
nations at the period. al Se 

THE Dreadnought is not yet complete, and already she has 
been robbed of her claim to be the biggest warship in exist- 
ence. That proud position is still held by the Terrible, 
which, measured by her draught, displaces over 19,000 tons, 
which is a good thousand over the Dreadnought. Nominally, 
of course, the Terrible is under 15,000, but that was calcu- 
lated on nothing like the coal she always carries, and it is 
no secret that the ship and her sister, the Powerful, were 
never rated at their real displacement. Since then four extra 
casemates, guns, and the ammunition for them have been 
added. Displacing 19,000 by calculations based upon her 
immersion, drawing over 30ft. of water, the old Terrible 
recently spurted and did 22-3 knots for a period of four hours. 





Latest reports from Japan indicate that, with the excep- 
tion of the ex-Apraksin, Senyavin, and Nikolai I.—now the 
Okinoshima, Minoshima and Iki—few. if any, of the captured 
Russian ships have been repaired. Admiral Wiren’s con- 
tention in ‘‘ Fighting Ships’’ seems, therefore, to be more or 
less borne out. For ourselves, we fancy that the Japanese 
are far wiser to expend their energies on new ships than in 
patching up old ones, most of which on account of age—to 
say nothing of their damages—can never be of any real 
fighting value in these days of Dreadnoughts. 








THE INSTITUTION OF CIVIL ENGINEERS. 


SINGLE-PHASE ELECTRIC TRACTION. 
AT the ordinary meeting on Tuesday, the 13th November, 1906, at 
8 p.m., Sir Alexander Kennedy, LL.D., F.R.S., president, in the 
cha‘r, the paper read was ‘Single-phase Electric Traction,” by C. 
F, Jenkin, B.A., Assoc. M. Inst.C.E. The following is an abstract 
of the paper :— 
A paper on ‘‘ Electric Traction on Railways,” by Messrs. Mordey 
and Jenkin, was read before the Institution in 1902. The object 
of the present paper is first to bring the previous account of the 
different systems up to date, and to show how far the conclusions 
then arrived at have to be modified in the light of recent experi- 
ence ; and then to describe the equipment required for single- 
phase working and to discuss the different problems which arise 
in connection with it. Little aivance has been made in continuous- 
current working. The voltages have risen a little, and a few cases 
are mentioned where pressures of 1000 and 3000 volts are in use. 
The principal advances in three-phase working have been the 
completion of the Zossen experiments, the opening of the Valtellina 
line, and the adoption of three-phase working for the Simplon 
Tunnel. The importance of the experience gained on these lines 
is pointed out. 
Alist is given of a number of single-phase lines now running 
ani under construction. The history of the introduction of the 
single-phase motors which have made this advance possible is 
briefly related. It is shown that experience has confirmed Messrs. 
Mordey and Jenkin’s conclusion that the single-phase is the only 
system which can satisfy all the requirements of a general system. 
A general explanation is given of single-phase traction motors, 
and the two types now most in use are described—the compen- 
sated series and compensated repulsion motors. Their relative 
merits and the methods of control are discussed, and particulars 
are given of the contactors and the magnets which operate them. 
A table is given showing the limits of voltage at which flickering 
is visible with glow lamps on a low periodicity supply. The per- 
manent-way equipment isthen described, a method of calculation 
being given for finding the drop of voltage in any parts of the 
circuit. Illustrations taken from numerous tests made on an actual 
railway are given, confirming the theoretical calculations. 
The advantages of high-pressure and low periodicity are dwelt 
on, methods for reducing the drop in the rails are described, and 
the hope is expressed that large drops will be allowed. Electrolysis 
danger from shocks, and interference with telegraph and telephone 
lines are discossed, with examples of methods which have been 
successfully used for avoiding them. Automatic signalling is 
shown to be possible without a fourth rail. The mechanical design 
of the overhead construction is dealt with, four main types being 
described. The advantages of the newer methods for overcoming 
the effects of temperature, wind, &c., are pointed out. Suitable 
insulators and safety devices, also special work through bridges, 
&c., are illustrated. Collector bows are discussed and the various 
designs are described, their suitability for high speeds being the 
most important point. The difficulties of design of single-phase 
generators are briefly mentioned, and the possibility of using two- 








phase and three-phase generators are discussed, with examples, 
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STEAM AS A MOTIVE POWER FOR PUBLIC 
SERVICE VEHICLES.* 
By Mr. THomas CLARKSON, Member, of Chelmsford. 
THE selection of the motive power for public service vehicles 
must be considered in its relationship to the public safety and con- 
venience, as well as with respect to the ‘‘ state of the art,” or in 
relation to the development of any particular type of-motor. It 
has been commonly sup that steam was unsuitable for 
omnibus propulsion, and if one assumes the ordinary methods of 
steam generation and application to be used, this conclusion is 
probably correct. The question arises: Is one justified in assum- 
ing that the ordinary methods of steam generation and application 
represent its highest practical possibilities’ One object of this 
paper is to show that this is by no means the case, and that recent 
developm 2nts in the methods of harnessing steam for public service 
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| to pressure, 
| without extinguishing the burner. 
| the main tank intoa pressure tank of solid-drawn steel, which is 
; about half full of air. 


1t can, therefore, be replenished quickly at any time 
he paraftin is purnped from 


This forms a cushion which equalises the 
flow, and keeps the burner fed when the car is standing and the 
pump not delivering oil. The surplus oil delivered by the pump 
escapes through a spring-loaded relief valve set to about 40 1b. 
pressure per square inch, and returns thence to the main tank. To 
prevent loss of pressure by leakage through the relief valve when 
standing, a lock-up valve is provided, which, when closed and the 
burner out of use, will retain the pressure for long periods ready 
for the next lighting up. The air cushion in the pressure roe 
gradually diminishes with use, by ‘“‘ foaming” or absorption into 
the oil. Itis replenished by a few strokes of a band pump before 
starting each morning. 

The oil supply to the burner—Fig. 2—is connected to the lower 
end of the vaporiser, from the upper end of which the vapour is 
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Diagram of System of Pipe Lines. 
Fuel, Water, Steam, Lubricating. 
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have entirely altered the situation, and have brought within one’s 
grasp the important advantages peculiar to steam which, apart 
from the question of their realisation, are generally admitted. 


1905 the first double-deck steam omnibus of the author's con- | 
struction commenced regular service in London, and at present | 


there are about forty licensed by the police for service in London. 
About one hundred of these vehicles have already been made. 
The advantages of steam for public service work may be 
generally summarised as follows:—The employment of a safe and 
cheap fuel ; freedom from noise and vibration ; absence of smell ; 
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conveyed to the jet nozzle, the area of which is regulated by a 
wedge-shaped needle—Fig. 3. This needle performs a dual func- 
tion in assisting to keep the nozzle clear of obstruction, in addition 
to controlling the supply of vapour to the burner, and thus deter- 
mining the size of flame and the rate of combustion. The rate of 
combustion is not governed on the oil supply, but on the supply of 
oil vapour. This is found to be more convenient in securing a 
proportionate admixture of air with the vapour for complete com- 


| bustion at all rates of consumption, from the minimum to the 


| maximum, and at all intermediate rates of consumption. 


smooth and silent action of the machinery; quick acceleration | 


without jerkiness ; flexibility of drive and simplicity of control ; | 
| running, and the other delivers the mixture of vapour and air 


large reserve power for hills and for overcoming the inertia of start- 


ing; entire absence of change-speed gears; entice absence of | 


electric ignition ; entire absence of friction clutch. 

To realise these important advantages a very perfect steam 
generator is necessary. It is here that the principal engineering 
difficulty has been encountered. The usual methods for the 
generation of steam are characterised by smoke, dirt, sparks, 
ashes, almost constant attention to the water-feed and to stoking, 
trouble from priming, from incrustation, and from leakage. There- 
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Fic. 2. Burner with Starter (Clarkson) 


ore it is safe to conclude that the usual methods of steam 
generation are unsuited for the purpose. 
free from the above vices, and which is regular and reliable in 
action, has proved a most serious problem. It is surprising to 
many engineers to find that steam can be generated automatically 
as required, without any of the preceding drawbacks, and that 


the generator, instead of being a delicate thing needing careful | 


handling and attention, has been made robust and healthy, and, 
for all practical purposes, ‘‘ fool- roof.” 

For the purpose of description, the generator may be con- 
veniently divided into three parts, namely, the burner, Fig. 2; 
the boiler, Fig. 4; and the governing gear, Figs. 6 and 7. 

Burner and oil supply, Fig. 2.—The burner is constructed upon 
the principle of supplying liquid fuel—paraffin—under a constant 
pressure to a vaporiser, in which’ it is transformed from the liquid 
to the gaseous state. The oil vapour is then mixed with air—on 
the Bunsen principle—before ignition takes place, and the heat 
generated by the combustion maintains the temperature of the 
vaporiser, chiefly by radiant effect. 

The main fuel supply is carried in a tank which is not subjected 
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To produce a generater | 
| nozzle. 


| maintained by the force of the vapour jet. 
derived from the pressure of oil in the supply tank. 


The 
jet of vapour is directed along ‘the axis of an inducing or mixing 
tube. One end of this tube is open to the atmosphere when 


into the centre or body of the burner, in which a small pressure is 
This, in turn, is 
It follows 
that this pressure must be maintained practically constant to 
ensure regular results in the working of the burner. The mixture 
of vapour and air is permitted to escape from the body of the 
burner through a series of circumferential slots or ports, similar 
to the openings in a piston valve liner. The degree of opening of 
the ports is controlled by a piston valve moving freely inside the 


| body, the valve being carried upon a central stem. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| necessary also to ensure, for the correct working of the burner, 


It will be noted that the port area varies in arithmetical ratio, 
and that the addition of each one-thirty-second to the stroke of the 
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Bell-mouth A.showing Needle 
Velve and Air Damper. 


valve increases the area of the opening by an equal amount. it is 
that 
the supply of vapour to the inducing tube shall also be varied in 
a corresponding ratio. To obtain a supply of vapour in arith- 
metical ratio it is necessary to form the jet nozzle either square or 
rectangular in shape, and to control the opening by a wedge- 
shaped needle having parallel sides which fit accurately into the 
It will thus be noted that, as the wedge is introduced or 


| withdrawn from the orifice, the area is diminished or increased in 





one dimension instead of in two, as would be the case with a 
circular orifice. This method of varying the area, for the escape 
of the fuel mixture in strict accordance and simultaneously with 
the supply of vapour to the burner, overcame the serious difficulty 
of ‘‘ back-firing ” or ‘‘lighting back.” The simple explanation is 
that the velocity of efflux of the vapour mixture is maintained 
always in excess of the velocity of the propagation of flame. 
Hence the flame is kept outside of the burner body. 

The subdivision of the mixture, obtained by delivering it 
through the ports, facilitates the access of air to the flame by 
providing a number of air passages. The method of breaking up 


| the flame possesses the important advantage of reducing the noise. 


Originally six ports were used. Better results are now obtained 
by employing thirty. The flame, which is in the form of a basin, 
is received and steadied by a conical frustrum which becomes 
incandescent. This shelters the flame from irregularities in the 
air supply ; and its radiant heat is focussed upon the vaporiser, 
which is located within the hollow of the flame. 


———————— 


It is important to maintain the temperature of the : 
coil as evenly as possible to ensure that the vapour is fe. rs 
the burner at a fairly constant density, This has an elie to 
bearing upon the character of the flame, and’the regularity aut 
work. A cooler vaporiser produces dense vapour which’, of the 
condenses, and which, by enrichiag the fuel mixture tend: readily 
production of a luminous flame. If the vaporixer - to the 
excessively, smoke and flooding may result. When the y. Cooled 
is heated too strongly the superheated vapour, being mo 8D Oriser 
expanded or attenuated, reduces the richness of the mize highly 
tends to the production of a reddish flame and ma, and 
intensity. The total heating power of the burner is Pt local 
by unduly superheating the vapour, owing to the reduced wed 
of vapour escaping through the nozzle. The lighti seh 
tendency is also developed, and the vaporiser may pin, bo 
fouled by carbon deposit obtained by dissociation of the a 

r, 


Working Pressure 300 Ibs. Teated to 2 tons per eq. inch 
Healing Surface 136 sq. feet 





Diameter of Tubes :— 
Bottom Cylindriea! Coil and Upper Helical Coils 
Three Helical Coils . ° . F . : 
Two Lower Helical Coils . 


-ineh outside, 4-inch inside 
o ww #§ 




















s we 
ha 1 


Fie 





4.—Arrangement of 30-inch Semi-flash Boiler 


Excessive local heating of the vaporiser means unsteady work, 
or “surging,” coupled with local interior fouling and exterior 
oxidation. Itis preferable to make the vaporiser with a regular 
slope upwards from the point where the paraffin enters to the 
highest part, whence the vapour is conveyed to the jet nozzle. 
Starting up.—The simple and expeditious starting of the burner 
has received much attention. The. preliminary heating was 
originally done by burning methylated spirit. This method is 
slow, uncertain, and expensive. The employment of two fuels— 
one for starting and another for running—is also objectionable. 
All that is necessary is to heat the vaporiser to the working tem- 
perature, to turn on the oil supply and apply a light to the mixture 
of vapour and air as soon as it appears. The preliminary heating 
can now be done in one minute by the employment of paraffin, 
and the heat is obtained in the following manner :—A cast iron 
box, called the starter box, contains several asbestos wicks which 
are saturated with paraffin, and which readily ignite from a match. 
A current of air is blown from a fan into one side of the box. 
Through the other side of the box a strong flame is driven, which 
is directed through a tube surrounding the straight part of the 
vaporiser, The end of the flame is directed against the body of 
the burner and in close proximity to the ports, so as promptly to 
ignite the vapour mixture as soon as it comes through. This 
arrangement will start the main burner in fifty seconds, and 
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the omnibus can move by its own steam in ten minutes from 
‘sll cold.” 

Boiler —The boiler is constructed wholly of water tubes, These 
are disposed so as to absorb the maximum heat from the products 
of combustion before the latter are allowed to escape, by employ- 
ing the regenerative principle. That is, the general direction of 
the water through the boiler is opposite to that «f the hot gases. 
The tubes nearest the fire are maintained at a fairly constant tem- 
perature by the employment of a thermostat, and the regulation 
of the water-feed is governed directly by the pressure of steam 
generated. A water gauge is unnecessary, and joints are not 
exposed to the hot gases. 

Detailed description of boiler.—Fig. 4 is a vertical section of the 
semi-flash boiler which is composed of thirteen elements or conical 








coils of tube, involute in plan, and enclosed by a cylindrica! 
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The alternate coils are moved round half a revolution in 
which has the effect of staggering the' spirals and so 
cking up the gases during th-ir passage among the tubes. 
brea nd are bol ed to a conical steel frame which rests upon the 
The eome , Beneath F is secured a cylindrical tire-box, the 
pi ao of which is lined with a coil of close wound tube. This 
upper Pe vvater-lagging to the fire-box, and, besides preserving it 
ie has the incidental advantage of warming the feed- 
from porn it enters the generator. From the upper end of the 
water ‘ the water is transferred to the topmost coil of the 
— through which it circulates from the outer edge, rising 
— the apex of the cone. ‘The water then passes to che outer 
yo oar the coil immediately below, and so on to the one nearest 
edge with the exception that it passes by or skips over coil 
4 from the bottom. Pea, z 

~The conical formation of the coils is a very important matter n 
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assembling, 











Fie. 6 
Thermo-Governor working in connection with Pressure Regulator 


providing effective means for retaining the contents of the 
~ onerator in place. Thus, in the upper part of the generator the 
tubes are tilled with water, but as the water descends and 
commences to evaporate, the tubes become charged with a 
mixture of steam and water, in which gradually the steam 
preponderates. In the lowest coil there is practically no water. 
This is the natural arrangement of the contents of the generator 
when running. Onclosing the throttle and stopping the circulation 
through the generator, the steam in the lower coils would 
naturelly rise into the upper, thus allowing the water to descend 
and come in contact with the hotter tubes, in this way making 
more steam at a time when it was not required. The conical 
shape of the coil prevents this by providing a trap or lock, which 
the author has named a ‘steam ratchet.” The steam in each 
conical element can only rise into the centre part or apex, and the 
water gravitates to the outer edge. There they remain until 
circulation recommences on the opening of the throttle. From the 
apex of the lowest coil the steam passes through a thermo-governor, 
and thence into coil No. 4, which forms a reserve immediately 
behind the throttle valve. 

The products of combustion are allowed to escape either by a 


ecovariom 
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Preasure Regulator working in connection with Thermo-Governor 


chimney—up-draught—in the case of single-deck omnibuses, 
or by lateral openings, L! and L?—side draught—in the case of 
double-deck omnibuses. The up-draught is the more natural way, 
giving more uniform draught, and keeping the !ower part of the 
omnibus cooler, The employment of up-draught for a double- 
deck omnibus may necessitate a protection or cover for the outside 
passengers, Such a covering is not permitted by the present police 
regulations, although permissible in the case of tramcars. In the 
author's opinion it would be far preferable if the products of com- 
bustion on both steam and petrol cars were discharged upwards. 
The omnibuses would be cooler and sweeter for passengers, and 
there would be no offensive trail to the inconvenience of pedes- 
trians and other users of the road. The author is informed that the 
upward discharge is now insisted upon by the Parisian authori- 
ties, 

Governing gear.—This is a most vital part of the generator com- 
bination, since upon it depends, not only the regular and efficient 
working, but the very existence of the boiler itself. The govern- 
ing gear may be divided into fire control and water control. 

Fire coatrol,—It must be understood that the full power of the 
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urner is in excess of the maximum demands for heat, and the 
erceness of the flame is continually kept in check by the governor, 
na manaer analogous to the action of a steam-engine governor, 
which regulates the supply of steam in accordance with the varia- 
tions of the load. The main principle governing the fire control 
is the maintenance of an equable temperature in the steam which 
1s generated ; in other words, the supply of heat to the generator 
Is governed by the temperature of the steam generated. The 
steam is delivered from ihe generator in a superheated state, and 
from 700 deg. Fah. to 800 deg. Fah. is found to be a convenient 
temperature. The employment of highly superheated steam is 
essential for economical working. 

In order to employ the temperature of steam as a governing 
factor, the most effective control of the fire is secured by the com- 
bined action of temperature and pressure. The temperature is the 
main factor when running, and the pressure when standing. The 
employment of pressure is really a conversion of thermal effect to 





meet the special circumstances of the case, and, speaking broadly, 
the control of the fire is due to the temperature of the generator 
and its contents, 

Water control,—The automatic water control of the generator is 
in the form of a by-pass regulated by the steam pressure. The 
puinps are always taking the full charge of water, which is either 
delivered into the generator, or allowed to return to the tank 
should the by-pass be open. There is no intermediate condition. 
The construction of the by-pass regulator is shown in Fig. 5, in 
which A is a spring-loaded piston which is subject to the steam 
pressure acting through the water of condensation which fills the 
connecting pipe. The feed-water is forced in at the connection C, 
and must all enter the boiler through the check-valve V, until the 
steam pressure is pumped up sufficiently to open the by-pass by 
the action of the steam pressure upon the piston A. It will be 
noted that the piston A has to be forced against the load of the 
spring 5, and as soon as the centre rod touches the stem of the 
mushroom valve M an increased resistance is encountered, due to 
the pressure of water upon the topof the mushroom valve. There 
is also a slight extra resistance from the return spring SI. There 
is a slight pause until sufficient pressure has accumulated to over- 
come this increased resistance, when instantly the valve is opened 
the water pressure upon the top of the valve disappears. This 
load having to be carried by the main spring §, the latter suffers 
a further compression which causes a little jumpin the lift of the 
valve. The advantage of this is to lift the valve quite clear of its 
seating——jin.—thus permitting a free passage for the water back to 
the tank. This very simple arrangement also avoids risk of fouling, 
as would result from a partial opening. It will also be noted that, 
when the pumps are not delivering into the generator, they are 
absorbing practically none of the engine power, as the water is 
merely circulating through an unrestricted passage in which the 
friction is very small. 

Detailed description of thermo-governor or fire-control gear.—The 
steam from the apex of the lowest coil of the generator is led 
immediately into the expanding tube E, Fig. 6, one end of which 
is rigidly secured to the clamping block B, and the other end of E 
is plugged, the centre of the plug carrying an extension or stud 
which moves the burner-control gear. Inside the tube E is a 
smaller tube E!, also secured to the clamping block B, and passing 
directly through it, whence it is connected to coil No. 4. The 
other end of the tube E! is left open and reaches almost to the 
plug in the end of E. The inner tube E! is secured concentrically 
with the tube E by the wire spiral W, which also secures the 
advantage of distributing the steam evenly between the two tubes 
and so ensuring uniform heating. The clamping block B is 
securely bolted to one side of the main frame, and the other, or 
free end, of the tube E is supported in a bracket also attached te 
the frame through which it can slide freely as its length changes, 
owing to variations in the temperature of the steam passing 
through it. It will be noted that the whole of this thermo- 
governor is constructed of steel. 

A movementof about five-sixteenths of an inch is obtained in the free 
end of the tube E between normal temperature of the atmosphere 

-say 60 deg. Fah.—and the working temperature of the generator. 
This endwise movement is translated directly to the burner- 
control gear, Fig. 1. This form of governor is found to be quite 
effective for preventing an undue rise of temperature in the 
generator, so long as the steam within the generator is allowed to 
circulate; but when the circulation ceases—as on closing the 
throttle—the thermostat gradually Icses heat by radiation, 
although well lagged, and in a short time would cause the burner 
flame to be increased. The further heat thus supplied to the 
generator would have little ur no effect upon the thermostat, 
seeing that the latter is entirely outside the fire-box. It is 
therefore necessary, as indicated above, to employ other means for 
preventing the addition of heat to the generator when the 
circulation of steam is stopped. Accordingly a spring-loaded 
piston, Fig. 7, is arranged to turn down the supply of heat as soon 
as the pressure within the generator exceeds normal limits. 

The immediate effect of shutting off steam to bring the car to 
rest is to cause an increment of pressure by the momentum of 
generation, which speedily brings the supplementary cylinder into 
action. It is found in practice that, before the omnibus has come 
to rest, the burner has been shut down to the minimum flame. 

Conversely, when starting again the immediate effect of opening 
the throttle is to cause a reduction in pressure, which is responded 
to by the supplementary cylinder withdrawing and allowing the 
tire-control to be regulated by the thermostat. 

The rock-shaft, Fig. 1, situated between the thermostat and the 
pressure regulator, is fitted with a double lever, which is pushed on 
the one side by the thermostat, Fig. 6, and on the other side by 
the supplementary cylinder, Fig. 7. This forms an extremely 
simple and convenient arrangement for the interchangeable action 
of the dual system of control. The rock-shaft is directly 
connected by a coupling-rod to the burner-control, the said 
coupling-rod being provided with a spriug dash-pot, which allows 
an increase in the length of the coupler in the event of a slight 
overrun on the part of the governors, thus avoiding strain and 
deformation of the gear. 

The evaporative efficiency of this generator was tested in the 
following manner, and the results are indicated below. The 
burner was adjusted to consume 50 1b. of oil per hour at a uniform 
rate. Over the burner were placed successively 1, 2, 3, 5, 7,9 
and 12 elements. Water was fed downwards through the 
elements at a rate sufficient to maintain a pressure of 300 1b. per 
square inch, The throttle opening was adjusted to maintain the 
temperature (of superheat) at 800 deg. Fah. 

Lb, per hour. 
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These results are plotted on Fig. 8. 
(To be continued.) 








THE ASSOCIATION OF WATER ENGINEERS.—The eleventh winter 
meeting of the Association of Water Engineers will be held at the 
Geological Society’s Apartments, Burlington House, W., on Satur- 
day, December 8th, when the chair will be taken by Mr. William 
Mililhouse—the President—at 10 o’clock. After the usual business 
has been completed, four papers will be read and discussed. The 
first of these will be on ‘‘' The Use of Sulphate of Copper in Filtra- 
tion,” by Dr. Adolphe Kemna. Another will deal with ‘The 
Wind Engine for Pumping,” and will be read by Mr. George 
Phelps. The third will be a description of ‘‘The Laying of a Sub- 
merged Water Main under the River South Esk, N.B.,” by Mr. 
Herbert Hall. And, lastly, Mr. Ralph Blakiston will read a 
paper on ‘‘ Various Causes of Waste Water and Methods of Pre- 
vention.” 

THE JUNIOR INSTITUTION OF ENGINEERS.—On Saturday last, 
the 17th inst., a visit was paid to the London County Council’s 
Electricity Generating Station at Greenwich. (The members were 
shown round in parties by the staff, and had the various items of 
interest pointed out to them. Only half of the station is at present 
built. It is proposed to use turbo-generators of a total capacity of 
20,000 kilowatts for the second half. In the first half four recipro- 
cating engines of 3500 kilowatts capacity each have been supplied, 
and the steam for these is generated by twenty-four five-drum 
Stirling boilers. The working pressure is 2001b. The generators 
already installed are of the revolving field type, delivering three- 
phase current at 6600 volts between phases. The mechanical 
appliances for handling coal are also a special feature at this 
station. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinwns of our 
correspondents.) 





THE LEVEL BOOK, 


Sir,—The accompanying pages from a level book with section is 
what I tind to be the simplest manner of entering levels, and the 
least liable to error of any of the methods in common use. All the 
sights are entered, as will be explained in detail later, in two 
columns headed for want ef a bettertitle back sight and fore sight, 
and the reduced level is taken direct from them, movements of 
the level not altering the continuity of entry, and no special calcu- 
lations are required to correct the reduced levels for the different 
positions of the level. 

Every sight is considered to be a back sight with regard to its 
immediate successor, and every fore sight is the sight which 
follows the immediately preceding sight. In the case of the 
above section first enter the reading at bench mark 9-25ft. in the 
back sight column, and its immediate fore sight 6-50ft. on the 
same line in the fore sight column. Here we havea rise of 2-75ft. 
got by subtracting 6-50 from 9-25. This must be added to the 
20ft. that B.M. is above datum, and gives the reduced level at the 
second reading, which is 22-75ft. above datum. 

Now enter the second reading—6-50—under the 9-25, for it is 
now a back sight to the third reading 5-25. Again we have a rise 
—from 6-50 to 5-25—which is 1-z5ft. Add this to the reduced 
level of the second reading, giving the entry 24ft. in the reduced 
level column. Enter the third sight as a back sight and its 
immediately following sight—the fourth—as a fore sight. This 
time the ground falls, so that the fall has to be deducted from 
the reduced level of the third reading, or 24-00 — 0-75 = 23-25ft. 
The fifth reading gives a rise of 1-25ft., or a reduced level of 
24-50ft. Now the level is moved, and instead of putting the last 
sight down again in the back sight column as done with the pre- 
ceding sights, the new reading taken at the fifth station is 
entered in the back sight column instead. Then the entries pro- 
ceed as before. The sixth and seventh readings—taken at fifth 
and sixth stations-—give a rise of 5-50ft.—10-50 — 5-00—and this 
is added to the reduced level 24-50ft., giving 30-O0ft. as the 
reduced level at the sixth point. The last two entries are falls, 
and are entered and deducted as before. 

To test the accuracy of the readings first :—Add last reading 
and last reduced level together. This should equal the first 
reading + height of B.M. above datum + the difference—or minus 
a % case may be—in staff readings due to altered positions of 
evel, 

In the above case— 





Last reading = 14-50 
Last reduced reading = 20-50 
35-00 


To equal— 
First reading ... ... 
B.M. above datum ... ... 
Difference in level heights 


Se 
Sk 


~ 
On 





or 


vo 

Secondly, the difference between the first and last reduced 
levels gives the difference in level of tirst and last readings. This 
can easily be scen when the section is plotted. 

For comparison I have also tabulated the levels by the ordinary 
level book method. 

An inspection of the two will show the difference in the 
amount of work eutailed, and whereas by the usual method these 
levels entered take up nine columns of nine lines, the simplified 
method only occupies five colu'nns of eight lines. 

















a Back . : Reduced a 
Distance. | sight. Fore sight level. Remarks. 
B.M. oa Datum 20ft. below B M. 
ae. .. 6-50 22-75 
5.35 
| 6-00 
4-75 ' Level ved 
5-40 30.10 j Level move 
12-75 22-25 
14-50 20-50 
——— users mite 
a. | Inter- | » | Re- = Total 
Back imediate| Fore | Rise. | Fall. | duced |,Dis-| aie | Re 
BO | sight. 8 | level. | tance, } 
| 
9-25 20-0 
6-50 2-75 | 22-75 
5-25 1-25 | 24-00 | 
6-00 | +75 | 28-25 
4-75 | 1-25 24-50 
10-50 | 
5-00 5-5 | 380-00 
12-75 | 7-75 22-25 
14-50 1-75 20-50 





Peckham, S.E., November 12th. H. SLicEr. 


ENGINEERING SPECIFICATIONS. 

Sir,—Referring to Sir Alexander Kennedy’s recent presidential 
address to the Institution, I trust that his weighty words with 
regard to the inadvisability of making the engineer the arbitrator 
in relation to his own specification will lead to the abolition of this 
custom. 

You are aware that the Institution of Electrical Engineers some 
few years since formed a representative committee of manufac- 
turers, contractors, and consulting engineers to consider the use of 
model general conditions of contract, with the result that a form 
of model general conditions was agreed upon, and has since, I am 
glad to say, been almost universally adopted by the profession in 
connection with contracts for electrical machinery and apparatus. 

The point raised by Sir Alexander Kennedy was carefully con- 
sidered by that Committee, with the result that one of the model 
general conditions is as follows :— ; : 

Arbitration.—If at any time any question, dispute, or differ- 
ence shall arise between the purchasers or their engineer and 
the contractor, upon or in relation to or in connection with 
the contract, either party may forthwith give to the other 
notice in writing of the existence of such question, dispute, or 
difference, and such question, dispute, or difference shall be 
referred to the arbitration of a person to be mutually agreed 
upon, or, failing agreement, to some person appointed by the 
President for the time being of the Institution of Electrical 
Engineers. ; 

Work under the contract shall continue during the arbitra- 
tion proceedings. Sit 

The award of the arbitrator shall be final and binding on 
the parties. Upon every or any such reference, the costs of 
and incidental to the reference and award respectively shall 
be in the discretion of the arbitrator, who may determine 
the amount thereof, or direct the same to be taxed as 
between solicitor and client, or as between party and party, 
and shall direct by whom and to whom, and in what manner 
the same shall be borne and paid. This submission shall be 
deemed to be a submission to arbitration within the meaning 
of the Arbitration Act, 1889. 

Prior to the settlement of these model conditions it was a general 
practice for engineers and their clients to put into their conditions 
of centract not a few stipulations under which the engineer had 


























r 536 


THE EINGINEER 


Nov. 28, 1906 








the sole and final dec’sion on many important matters, with the 
result that in spite of the inclusion of an arbitration clause its 
operations were materially restricted. In one contract which I 
have before me at the present moment I find some half-dozen 
references to points upon which a difference might, and probably 
would, arise between the contractor and the engineer. In each 
case it is stipulated that ‘the engineer shall deterinine them, 
and his decision sball be final”; and there is a general stipula- 
tion that ‘‘the decision in writing of the engineer upon any 
matter as to which he is by these general conditions required or 
authorised to certify or decide shall be final and binding.” 

In the model conditions of the Institution of Electrical 
Engineers no such unreasonable stipulations will be found, and, 
under the arbitration clause, any dispute whatever between the 
engineer and the contractors may be referred to an independent 
decision. 

I hope that the Engineering Standards Committee will not con- 
sider it outside their province to issue a form of model general 
conditions for engineering contracts, based, I trust, upon those 
which after so much careful consideration, have been issued by the 
Institution of Electrical Engineers. Ropert HAMMOND. 

Westminster, November 19th. 


UNEXPLAINED RAILWAY ACCIDENTS. 


Str,—As Mr. J. Bennett Prosser rightly says, Mr. Stretton’s 
views respecting the vacnum brake are amazing. First, as to 
Grantham. In the interests of the deceased driver Fleetwood. 
this much must be said: That Mr. Stretton, in stating that Fleet- 
wood tried to open the large ejector, makes him out to be guilty, not 
of incompetence merely, butof something very like culpable homicide. 
The speed was high, the brakes apparently were on, the moment 
was one of extreme urgency, yet Mr. Stretton wishes the world to 
believe that the driver wanted to use the large ejector and so 
release his brakes, in order to stop the train. As regards the 
speed down the bank of 1 in 200 from Stoke Box, Mr. Stretton 
now implies that it may have been much higher than 70 miles an 
hour. He says that he has found it to be 80 and 81-8 on several 
occasions, I should like to have contirmation of that statement 
I have recalled my own experiences, I have looked up runs, and | 
have made inquiries, but I have so far been unable to verify it. 
This is all the more satisfactory, as I do not think that Fleetwood 
would be justified in running at 70 miles an hour with a train 
booked to cover the 29} miles from Peterborough to Grantham at 
an average speed of a little over 43 miles an hour. Of this 
distance 23} miles are up hill, and the remaining 54 miles fall at 1 
in 200. Even if the engine took 33 min. to get to Stoke Box, that 
would leave 7 min for the 54 miles. Until the time that the train 
passed Stoke Box is known, Mr. Stretton might at least refrain 
from stating that the speed was 70 down the incline. 

Secondly, a few words as to the St. Pancras collision. Under 
running coaditions, when an engine is exceptionally low in steam, 
the vacuum brake goes ‘‘on” of its own accord. Similarly, in 
the case of an engine fitted with a driver's combined steam and 
vacuum brake valve, if the vacuum is destroyed or reduced the 
steam valve opens automatically, and the brake en the engine, or 
engine and tender, is applied simultaneously with the application 
of the continuous brake on the train. If the steam pressure was 
much below the proper working limit, the steam brake might not 
act so effectively as it otherwise would, but, on the other hand, 
would the vacuum brake be seriously affected! Mr. Stretton 
clearly states that it would be, if the steam pressure was 100 lb. 
instead of 1601b. Tam told that the ejectors work efficiently at 
80 lb. pressure, with which, as an old and experienced driver in- 
formed me, it is quite possible to obtain the usual 20in. of vacuum. 
Further, as he agreed, if the steam pressure was very low. the 
difficulty would be in keeping the brakes off, not in putting 
them on. What, then, happened at St. Pancras ’ 

Bowes Park, N., November 19th. F. W. BREWER. 


Str,—Mr. George Willans—page 509—asks me to explain my 
theory on the subject of the tender derailing. As I have for many 
years been expounding my theory to your readers, I fear it will 
serve no good purpose reopening a discussion on it. If 
Mr. Willans is connected with a railway, [ shall be glad to give him 
full particulars, and explain a sinple experiment he can carry out, 
and which will forcibly bring to his notice the grave danger of such 
tenders. He must, of course, be prepared to agree with me that 
it is necessary to have some weight on the journal of a wheel to 
prevent it from derailing, otherwise the experiment will be fruit- 
less. 


November 20th. JOHN RIEKIE, 


THE GRANTHAM DISASTER. 


Sir,—In my letter—page 509—I dealt with the failures of the 
vacuum brake, and I have made further experiments. Taking 
a train having twenty-two ball valves, 1 ‘‘ blew up” a vacuum of 
20in. throughout the train, placed the ejector handle in the run- 
ning position, and closed the steam tap on the boiler. 1 then 
walked along the train to the rear van, by which time the 
vacuum on both sides of the piston was falling fast. When the 
vacuum had fallen to only 4in. I appiied the brake fully, but 
there was not the slightest application of the brakes, the air having 
slowly passed round the ball valves and destroyed all the power. 

When I found, at Salisbury, that centrifugal force had over- 
turned an engine, my attention was directed to what else it might 
do ; and a series of trials with ball valves fitted in a carriage 
proved not only that centrifugal force will throw the ball valve off 
its seat, but also that. when running round a curve having the 
outer rail superelevated 3in., the ball valve will fail to act properly 

Mr. George Willans—page 509—appears to consider that my 
statements do ‘‘ not fit in with any known working of the vacuum 
brake.” Mystatements are based upon experience of the brake from 
its first introduction, and a series of over a hundred experiments 
recently made fully confirms my objection to the horizontal ball 
valve. St. Enoch, Glasgow, three cases at St. Pancras, Salisbury, 
and Grantham, are all due to the defect of the ball valve arrange- 
ment. CLEMENT E. STRETTON. 

Leicester, November 19th. 


[Mr. Stretton’s observations on the effect of centrifugal force and 
superelevation on ball valves require confirmation. We find it 
hard to believe that at any safe speed round a curve the valves 
would be thrown off their seats. and the superelevation would 
obviously tend to keep them on. Furthermore, the brakes should 
be applied before the curve at Grantham—or, for that matter, 
elsewhere—is reached.—Ep. THE E. ] 


Sir,—In his letter to you of 22nd October, published in your 
issue of the 26th, Mr. C. E. Stretton has fallen into an obvious 
error, when, in the sixth paragraph of his letter, he says that the 
‘guard naturally held his vacuum valve open, &c. &c.” Surely it 
is manifest that if the driver could not get a “‘second vacuum” 
the brake must still be on, and the action of the guard, if any, 
would only compel the brake to remain on—the very best possible 
thing under the circumstances. 


November 14th, A. JABEE, 


TRIP-GEAR ENGINES. 

Str,—Mr. Hurst, in his letter of 8th November, refers to the 
well-known difficulty of closing Corliss admission valves at light 
loads, and mentions a gear we patented some twelve years ago in 
which the spring was compressed on the return stroke, so as to give 
the same initial closing effort at all points of cut-off. This proved 
to be a distinct improvement, but not a complete cure, and has 


since been superseded by our compensating steam dashpot, 
illustrated in your issue of 25th October, 1901, the action of which 
is as follows: 

The friction of the valve on its seat, which has to be overcome, 
varies as the difference in pressure above and below it—that is, in 
the steam chest and in the cylinder. Except at light loads this 
difference will be only some 3 1b. or 4 lb., but at extremely light 
loads, such as the mere friction of the engine, when the valve will 
not uncover the port to any appreciable extent, it may easily be 
five to ten times as great, and beyond the power of any reasonable 
spring. The steam dashpot consists of a plain steam cylinder 
without ports, the piston of which is connected with the lever on 
the valve spindle. One side of this piston is permanently con- 
nected with the steam chest, the other with the end of the 
cylinder served by the valve, the result being that the power 
available to move the valve varies automatically in the same ratio 
as the friction to be overcome. This device is perfectly successful 
in practice, an engine of 1600 indicated horse-power fitted with it 
having been run steadily under the control of the governor at full 
steam pressure and full speed, with no load except its own friction, 
and that due to the electric generator mounted on the crank shaft, 
a test which, though often specitied, cannot, it is believed, be 
passed by any other type of Corliss gear. It may be of interest to 
mention that engines titted with Corliss gear of both the types 
referred to may be seen at the Leicester Corporation electric light- 
ing station. 

For Hick, HARGREAVES AND Co.. LIMITED. 
A. REASON, Secretary. 

Boulton, November 17th, 


LATHE SPINDLES, 


Sir,—I have read with very great interest Dr. Nicolson’s discus 
sion of the s ze of lathe spindles which appeared in your issue of 
November 9th. He has, no doubt, made out a very good case, 
and shown that the diameters of spindles are now made unneces- 
sarily large as far as strength is concerned, but I would submit, 
Sir, that strength is quite a minor point in all aspects of machine 


Dr Nicolson knows better than I do that it is physically impos- 
sible to make anything absolutely rigid, and he will admit that 
the only way of approaching that desired end in circular parts 
like a spindle is to increase the diameter. I believe it might be 
shown from practical experience that the steadiness of a lathe 


neck, and I am convinced that makers are rightin giving very full 
proportions in these parts. 
very valuable researches into this question by giving us some 


spindle. 

in price between a lathe designed on his lines and on the too full 

lines to which he objects would be so small that a purchaser would 

select the latter for the sake of its probably longer life 

efficiency. F. R. 
Noveraber 20th. 


G. 


HORSE U. ENGINE POWER. 

Sir,—I feel I cannot admit Mr. Batey’s correction. My figures, 
3750, were not intended to be a quotation of his, 4687, but a cor- 
rection thereof, being } less. 

The difference arises in his multiplying his 1500 by 1}, for a 
reason | stated I could not follow. 

I think I am correct, but it is not important, seeing that, if I had 
used his figures, my result would have been 24 H.P. instead of 2. 
Where we differ largely is in the following :— 

Taking Lis figures, 4687 foot-pounds done while 38ft. is traversed 
by the piston, if the piston was acted on constantly the pressure 
required would be 4687 + 38 = 123} 1b.; but, as the piston is only 
acted on for } of the 38ft. travel, the pressure on it during action 
raust be 123 x 4 = 493 lb., and not 493 x 4 = 1972, as Mr. Batey 
has it. Where I think he gets wrong is when he says :—‘‘ Now, 
sufficient power must be developed in 9-5ft. to carry the piston 
through 38ft. under an average pressure of 493 1b. acting on the 
piston.” 

The average pressure required, if it acted for 38ft., is only 
123} lb., and not 493lb. The 493 is obtained by dividing 4687 by 
9-5ft.. on the assumption of } of the actual travel. The piston 
travels 9-5ft. under a pressure of 4931b. and 27-5ft. under no 
pressure at all. 

The word ‘‘ there” should be ‘‘ this” in the ninth and eleventh 
lines of my last letter. 


Rugby, November 19th, Gro. M, SEABROKE, 


KHEDIVE’S YACHT MAHROUSSA. 

Sir,—As a pupil of the late Mr. Joseph D’A. Samuda, and a 
member of the drawing-office staff at the time the yacht was built, 
I have been much interested in the account in THE ENGINEER of 
the 16th inst. of the conversion of the Mahroussa from a paddle to 
a turbine screw steamer forty years after her construction by the 
late firm of Samuda Brothers. 

The lines of the yacht were designed by Mr. Oliver W. Lang. 


original speed. The following information may be of interest :— 
On her trial over the measured mile in Stokes Bay on the 25th 
April, 1856, the mean time of six runs was 3 min. 154 sec., 
equal to 18-464 knots. During the trial the draught of water was 
15ft. lin. aft and 15ft. 3in. forward, while the displacement was 
3140 tons. Area of immersed midships section, 520 square feet. 
Engines made an average of twenty-six revolutions, pressure of 
steam, 30lb., vacuum, 27in , indicated horse-power, 6370. 
London, November 20th. JOHN E, ELMSsLtig. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Corresoondent.) 


Sustained Strength of Crude Iron. 


THE stringent condition of the pig iron market indicated 
last week is maintained, and is strengthened by the reports which 
come to hand of the continued American and continental demand 
for Scotch and North of England descriptions. Reports have 
reached the Midlands to the effect that it is calculated that since 
the beginning of November various American firms have contracted 
with Glasgow houses for the shipment of between 30,000 and 40,000 
tons, mostly of foundry qualities, but also of hematite. It is said 
also that orders for some thousands of tons have been declined by 
makers because of their inability to give delivery. Staffordshire 
forge pig iron is yuoted 6d. to 53s. 6d. for common, with -part- 
mine 55s. to 57s. 6d.; best all-mine, 85s. to 90s.; and cold-blast, 
110s. Midland sorts are also scarce and dear, Northamptons 
being generally quoted 54s, 6d. to 55s. 6d., and Derbyshire 55s. 
to 56s. Some superior sorts of Northamptons are quoted 58s. 


Finished Iron. 

There is a good demand for finished iron, and marked bar 
makers quote £8 10s. firmly, with Earl Dudley’s brand at £9 2s. 6d. 
and second grade £710s. Unmarked bars are also in brisk inquiry 
at £7 to £7 5s. Sheet makers continue busy, doubles being firm 
at £8 12s. 6d. to £8 17s, 6d., whilst trebles are £9 5s. to £9 10s. 
The foreign demand for galvanised corrugated sheets keeps up 





tool design, and particularly of lathe and similar spindles. | 


under a good cut is, other things being equal, directly propor- | 
tional to the diameter of the spindle, and particularly the front | 


Perhaps Dr. Nicolson can add to his | 


idea how the price of a lathe varies with the diameter of the 
My impression is that it will be found that the difference | 


and | 


The artic'e states that there is no satisfactory record of her | 


———— 
Steel. 

A large output is being made of all kinds of 
semi-finished and structural, and prices are well moaintaioott 
£8 12s, 6d. to €8 15s. for boiler plates, £6 to £6 5s. for Sent 
billets, and £6 15s, to £7 for angles. armen 


Wages in the Engineering Trades. 


A mass meeting of the men in connection with ¢ 
current engineering wages dispute was held on Friday last te 
the Birmingham Town Hall, under the presidency of Couneliye 
Stevens, secretary of the Sheet Metal Workers’ Society ™ 
proceedings were private, but the members of the Press - 
afterwards officially informed that the men iutend to bie. 
their claim, and to this end a resolution by open vole 
adopted, giving instructions to the Committee of the local fed beg 
tion, The Committee will accordingly meet to determine ‘the 
course of further procedure. All the organisations concern : 
including the Saaeustel Suciety of Engineers, which lass 
local membership of nearly 4000, the Patternmakers’ Seseae’ 
the Machine Toolmakers’ Society, the Smiths’ and Strikes? 
Society, und the Steam Eaginemakers’ Society, were re we 
sented, and speeches were delivered by the general eocehainn 
Something like 6000 men are said to be affected, It was pointed 
out that a decade had elapsed since the members of the engineers’ 
and allied trades, whose minimum wages were then 34s., applied with 
success foran advance of 23. It was urged, too, that since then the 
wages of engineers in nearly allot xer large industrial centres had been 
advanced from 2s. to 4s. per week, while in many instances that 
had been accompanied by a reduction in the hours of labour, Tt 
was denied that the men had benefited, as had been suggested 
with the general briskness of the engineering trade. It was trus 
that to superior workmen and others of long experience wages 
much higher than the amount asked for was paid. But that it 
was urged, was beside the mark. The only real issue for considera. 
tion was the payment of a minimum rate to all skilled workmen, 


Railway Rolling Stock. 

The railway rolling stock makers, though not so pressed 
as previously, have still got some good orders for British and Irish 
railways and for export under execution, whilst others are jn 
prospect from South America and India. At the same tire, a 
good deal of buying has been going on both by home and 
foreign lines during the past eighteen months, and requirements 
are therefore gradually getting satistied. [t is pointed out that 
a 6 per cent. Bank rate and steel angles at £6 15s. to £7 per ton 
are not conditions which stimulate trade. Eighteen months ago 
| angles were about £5 7s. 6d. to £5 12s. 6d.; and they have been 
at or near their present quotation throughout the whole of this 
—, These figures mean an advance of 27s. 6d. in eighteen 
months, 





Tramways Extension. 


Colonel Yorke, on Tuesday, on behalf of the Board of 
Trade, made an official inspection of the new electric tramway 
route from Birmingham to Bordesley Green. The length is two 
and a-half miles, and, for most of the way, the line is double. The 
inspector expressed himself entirely satisfied, and, pending the 
| formal certificate, gave permission for the service to be opened. 
Mines Drainage. 

A draft award was mwnade on the 16th inst. by the Arbi- 
| trators to the South Staffordshire Mines Drainage Commission, 
| increasing the full mines drainage rate for the Old Hill district 
| from 6d. to 7d. per ton, and all the graduated rates accordingly, 
| The general manager, Mr. Edmund Howl, explained that the 
revenue from that district had fallen off very much on account of 
the reduction in output and increased expenditure. 


Motor Barges. 


? A motor barge constructed by Mr. Norman Tailby, and 
driven by a petroleum motor, has been successfully tried, and is to 
be further tested by canal engineers in other parts of the country. 
It is 72ft. long by 7ft. in breadth, and has a capacity of about 32 
tons. One of the tests applied has been the carrying of a load of 
bricks from South Staffordshire into Birmingham, and 24 tons of 
tiiaber to Birmingham from Gloucester. The cost of working is 
said to be less tban that incurred by horse haulage. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


MANCHESTER, November 21st. 


Continued Advance in Pig Iron. 
Loca. stocks are admittedly low, and the arrivals of late 
| at the Manchester docks have been comparatively small. The 
market on Tuesday was, owing to the somewhat kaleidoscopic 
| state of things, rather excited. To say the least, pig iron was 
exceedingly strong, and buyers on all hands were met with increas- 
ing demands, especially for prompt delivery. For some days past 
| warrants have been advancing, and, as usual in times of stress, 
| local consumers were anxious to cover requirements, perhaps, to a 
| greater extent than on ordinary occasions. While there was no 
| change to note in the price of Lancashire, it was because makers 
| declined to commit themselves further at present. Staffordshire 
| also showed no change, although expectant of favours to come; 
| but for Scotch 1s. to 1s, 6d. more money was asked. Lincolnshire 
| also sold at a premium of 1s. on late rates. In the face of this, it 
was no wonder that even large buyers hesitated, while small con- 
sumers placed their orders most reluctantly at the advance. 
There is now more attention being paid to the scrap iron market 
than has been the case for some time past, and high prices are 
being realised. 


Finished Iron. 
All classes continue in request at full rates. 








Steel. 

Makers in Lancashire report brisk business, and, as some 
of them are oversold, there is difficulty in making deliveries in the 
quantities required. Billets are fully 2s. 6d. per ton higher, while 
all other sorts are extremely firm. 


Manufactured Copper. 

‘The continued advance in crude copper is still reacting on 
the manufactured article. Sheets were again put up £2 per ton, and 
tubes in most cases were jd. per pound dearer. Many agents on 
‘Change thought it was not improbable that another advance would 
be declared before the week expired. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 64s.; Lincolnshire, 
61s. to 62s.; Staffordshire, 605.; Derbyshire, 63s. to 64s.; Middles- 
brough, open brands, 67s. 10d. Scotch: Gartsherrie, 70s. 6d. to 
71s.; Glengarnock, 69s. 3d. to 69s. 9d.; Eglinton, 68s. 6d. to 69s. 
Dalmellington, 68s. to 68s 6d., delivered Manchester. West 
Coast hematite, 71s. to 71s. 6d.; East Coast ditto, 70s. 6d. to 71s., 
both f.o.t. Scotch, delivered Heysham-: Gartsherrie, 68s. 6d. to 
69s.; Glengarnock, 67s. 3d. to 67s. 9d.; Eglinton, 66s. 6d. to 97s.; 
Dalmellington, 66s. to 66s. 6d. Delivered Preston: Gartsherrie, 
69s. 6d. to 70s.; Glengarnock, 68s. 3d. to 68s. 9d.; Eglinton, 68s. 6d. 
to 68s.; Dalmellington, 67s. to 67s. 6d. Finished iron: Bars, 
£7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d. 
Steel: Bars, £7 10s.; hoops, £7 17s. 6d. to £8; boiler plates, 
official, £8 12s. 6d.; plates for tank, D ceo and bridge work, 





well, makers quoting £12 lis, to £13 5s, 


£7 7s. 6d.; English billets, £5 12s, 6d. to £6 2s, 6d; sheets, 
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g 12s, 6d. Copper: Sheets, £116 to £118; tough ingot, £105 to 
#8 5 10s . pest selected, £108 10s. to £107 per ton; seamless 
£100 thes, 14d.; brazed ditto, 13$d.; seamless brass tubes, 109d, 
‘beased ditto, 11fd. to 1s.; condenser, 11}. to 1s.; brass 
to 16d. to 109d.; brass screwing rods, 94d. to 9%d. pe pound. 
Shoct lead, £22 7s. 6d. to £22 108, per ton. Tin: Tough ingot, 
English, £198 per ton. 


Lancashire Coal Trade. 
There was not the same keen interest in the trade dis- 
, the Coal Exchange on Tuesday that has been the case 
vast. he attendance was by no means large, and 
mand for slack and shipping coal was good, house 
| ruled dull. Merchants in this department were not anxious to 
—e t orders, and trade languished. Furnace coal was in fair 
Cod Best coal for domestic purposes, 14s. to 15s.; seconds, 
ye 13s, 6d.; common, 9s, 6d. to 10s, 6d.; best round engine 
fuel 8s,; best slack, 7s. to 7s. 6d.; medium, 6s, 6d. to 7s.; common, 
fs. éd. to 6s. at the pit. 


Jayed on 
ae time } 
although the de 


BARROW-IN-FURNESS, November 22nd, 
Hematites. 

The improvement which has been foreshadowed in the 
hematite iron trade has at length taken place, and this week not 
only a much fuller trade can be reported, but there is a stronger 
prompt demand, and prices show a further advance. Makers are 
quoting 73s. per ton for mixed Bessemer numbers net f.o.b., and in 
gome cases they are so well sold forward that they cannot offer 
to deliver at an early date. Warrant iron has jumped up in prices, 
and sellers are quoting to-day 72s. 9d. net cash, buyers offering 
79s, The opinion is that prices will make a further advance, as 
the supply is not equal to the present demand, and there are 
undoubted indications that the demand on home account will 
increase in volume Further than this, the market has been 
strengthened during the week by new business from America, 
several parcels having been sold for early shipment. There 
js still a good inquiry on American account, and it is pro- 
bable some large American orders will be booked before 
Christmas. The American buyers are, however, anxious to get 
prompt deliveries of metal, and this cannot in many cases be 
obtained. There is, however, some chance of doing this by means 
of the increased output of metal at some of the works in the dis- 
trict. The Barrow Steel Company have put another furnace in 
blast during the week, and it bas now six furnaces at work ; 
this represents the actual maximum output of the Barrow works, 
although there are six furnaces still idle. Warrant stocks have 
further increased during the week by 1500 tons, and now bulk at 
73,500 tons. This shows that eros Mm have confidence in the 
future of prices. The demand for iron ore is very fully main- 
tained, und a considerable number of orders have recently been 
booked for forward delivery. Prices rule at from 16s. 6d. per 
ton net at mines, and foreign ores are still at about 20s. net at 
West Coast ports, 


Steel 

There is more activity in the local steel trade, but the 
improvement is not so marked as that of the general steel trade of 
the country. There is, however, a good demand for raw steel, 
and it is probable some of these orders will come to this district. 
The trade doing in railway material is very quiet, and the orders 
offering are for very small weights. It is expected that prices will 
advance with the price of iron ; and that will make it all the more 
difficult to secure orders. The trade doing in plates is rather 
better, but merchant steel is quiet. 


Shipbuilding and Engineering. 

Shipbuilders are in possession of fewer orders than for 
some years past. It is expected they will book two Australian 
liners, and it is expected they will soon get some Admiralty orders, 
Engineers are very busy. 


Shipping and Coal. 
The export of iron and steel from local ports is brisk. 
The aggregate export of these metals this year has reached 
730,130 tons, being a decrease of 503 tons on the corresponding 
period of last year. ('oal and coke are in very full demand at 
good prices, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
General. 

THERE is full work going on in almost every department 
of the heavy industries. he only exception, perhaps, being in 
forgings and castings, more especially of the lighter descriptions, 
for marine purposes. The settlement of the industrial dispute 
on the Clyde is welcomed, as removing a cause of disquietude for 
the future. The strike had not affected Sheffield to any great 
extent, but if it had continued and extended to the shops it would 
have had a more serious adverse influence. In the lighter 
industries there is somewhat more doing for the season trade, and 
several houses are pretty well off for the special goods required for 
Christmas business. The exceptional dearness of materials is a 
drawback in silver, electro-plate, and cutlery goods. In the coal- 
field there is excellent business in nearly all directions, more 
especially for steam. House coal trade is a little unsettled by the 
varying climatic conditions. November, like March, is a month 
of ‘many weathers,” and the demand for domestic fuel is subject 
to ee acute fluctuations which have marked the November days 
80 Tar, 


Steam Coal still Active. 


Although the most important of the Baltic ports are now 
closed, the tonnage forwarded to the Humber for shipment is still 
considerably beyond the weight usually consigned at this season 
of the year. The detailed figures of the October trading, given 
last, week, were remarkable proof of the briskness in the export 
business, which is*being proportionately sustained for the toes or 
still open. The weight exported from Hull for the week ending 
13th November last was 40,288 tons, as compared with 23,059 tons 
for the corresponding week of 1905. From Grimsby the figures 
for the week ending November 16th do not show so significant an 
increase, the weight having been 28,740 tons, compared with 
27,517 tons for the similar period of 1905. Less local coal is being 
sent to Goole. The deliveries to railway coaling depSts under 
contract at 8s. 6d. per ton are heavy. Coalowners are anticipating 
that steam coal for shipment next year will fetch*9s. 6d. per 
ton, and that a similar rate will obtain for railway contracts when 


the principal companies seek supplies for the second half of next 
year, 


House and Other Coal. 
Full time is being made by the thick seam pits in the 
South Yorkshire district, but the demand for best qualities has 
not been quite so active recently. There are signs, however, of 
more activity, and a week or so of winterly weather would be 
safficient to clear away all accumulations. he London and 
southern markets are taking an average tonnage, with a good 
call from the Eastern Counties. Prices continue firm. Silkstone 
in the best grades rules at 12s, to 12s, 3d., and for secondary sorts 
- per ton. Barnsley best-screened qualities are at 10s. 3d. to 

- 6d. per ton ; secondary descriptions, 9s. to 9s. 3d. per ton at 
the pits. Household nuts are readily saleable at former quota- 
tions, Gas coal is also in active request. Coking slack and 
smudge are in demand at ds. 6d, to 4s. 9d. per ton, as well 
as ordinary slack and smudge for manufacturing purposes. 
ancashire and other manufacturing districts continue to receive 














large consignments, the ruling rates being from 3s, 6d. to 3s. 9d, 
per ton, 


Coke. 


In spite of the enormous output, chiefly from the 
patent ovens, coke is in strong demand. Certain contracts are 
reported to have been made over next year at figures which 
exhibit a considerable improvement upon those of twelve months 
ago. 


Iron and Steel. 


No official change is notified from the Lincolnshire Ironmasters’ 
Association, and the figures for Derbyshire remain as before. But 
the quotations are practically nominal, as the makers are in the 
position of being well sold forward. In hematites there is an 
advance of 1s. a ton to be recorded this week, West Coast being 
now at 80s. to 81s. per ton, less 24 per cent., delivered at Sheffield 
and Rotherham; East Coast, 76s. to 77s. per ton net. The Lincoln- 
shire quotations are as follows :—No. 3 foundry, 58s. 6d. per ton; 
No. 4 foundry, 56s. 6d. per ton; No. 4 forge, 55s. 6d. per ton ; 
No. 5 forge, mottled, white, and basic, 59s. per ton. Derbyshire 
No. 3 foundry is at 60s. per ton ; No. 4 forge, 57s. per ton. Bars, 
£7 10s. to £7 15s. per ton; sheets, £9 to £9 10s. per ton. In the 
steel works the various departments are full of work, both on 
home and foreign account. Steel for railway material is very 
briskly called for, and the demand for special high-speed steels is 
as animated as ever. 


Railway Material. 


This department is undoubtedly the busiest in the heavy 
industries of the district. The principal works largely engaged 
upon railway specialities in rolling stock and its accessories are all 
fully employed, several firms having orders in hand sufficient to 
last them for months. Fresh requirements are being made, chiefly 
for South America, India, South and East Africa. The home 
companies have been steadily placing orders during the year, and 
they are still continuing to furnish fresh work for Sheffield, 
Rotherham, and adjoining establishments. Some important exten- 
sions of existing lines and new proposals affecting the eastern 
districts more especially are contemplated by railway companies, 
which, if sanctioned, will find further employment later on for 
makers of material in rolling stock, &c. Wagon builders and 
repairers have been well employed of late, with every prospect of 
the present activity being maintained. 


Marine and other Work. 


The exception to the general animation in the heavy 
industries is in the demand for light marine forgings and castings, 
in which much more work would be very acceptable The heavy 


forgings and castings in hand are mostly for those ships that have | 


been placed, not many new orders, either for light or heavy work 
of this description, coming forward. The shipbuilding yards, it is 


hoped, will yield better orders before long, more especially on the | 


Clyde, where the close of the strike is a satisfactory factor, with a 
view to such work as may be offered in the immediate future. The 
boilermakers are exceptionally active, overtime being generally 
worked. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Strike at Teesside Shipyards. 

THE dispute with the platers and helpers at the Teesside 
and Hartlepool shipyards is still in progress, and the men have now 
been out four weeks. Their idleness, however, has not yet led to 
the actual laying off of the yards, but this week the men have com- 
menced to work short time, as the employers desire to spread the 
work over as many men as possible. e operatives, :nore particu- 
larly the shipwrights, are not in favour of this arrangement, which 
they consider to be more in the interests of the employers than 
themselves. It has been necessary to pay off aconsiderable number 
of the hands, and whatever the outcome of the platers’ strike, it is 
probable that shorter hours than usual will rule during the coming 
winter owing to slackness of trade. For the winter months the 
hours are generally reduced from 55 to 48 for outside men, and 52 
for inside hands, but at the Hartlepools only five-eighths time, or 
32} hours per week, will be the rule, viz., from 9 a.m. to 4.15 p.m., 
except on Saturdays, when there will be no work at all. 


The Shipbuilding Industry. 

The demand for new shipping is very quiet, there being 
few inquiries and fewer orders, and, as a rule, the vessels that are 
ordered are of special types. There is nothing now to induce ship- 
owners to acquire ordinary tramp steamers, as freights are so low 
that it is difficult to make them pay. It seems strange that with 
trade generally in an almost unprecedentedly active con- 
dition, and with our own exports the largest on record, 
there should prevail such unsatisfactory rates of freight. There 
has, however, undoubtedly been a good deal of overbuilding lately, 
and competition is extremely keen among shipowners. There is 
no inducement to order more vessels, for, added to low freights, 
there are high prices for the vessels themselves, The builders 
cannot very well reduce their quotations for new shipping, when 
they can get no relief in the cost of materials and when the labour 
market is unsettled. In the face of dear material and high wages, 
the shipbuilders can hardly reduce quotations. The shipowning 
and shipbuilding businesses are the only ones which are not at the 
present time in a satisfactory condition. 


Export Demand for Pig Iron. 


The ironmasters of the Cleveland district are doing a 
larger export business than was ever before known, and their 
resources are taxed to the utmost, even though they have this year 
considerably increased their production. They have been unable 
to meet all the demands made upon them, and not only American, 
but German consumers have had to buy warrant iron to satisfy 
requirements. There has been something of a ‘‘ boom” this ace 
in Cleveland pig iron, and it has been largely brought about by the 
heavy demands from Germany and the United States. The ironis 
wanted by consumers in these countries without delay, and if it 
cannot all be supplied by the producers some must be obtained 
from Connal’s. The rate at which iron can be loaded out of store 
hardly satisties the shippers, who could do with a good deal more 
iron if there were better facilities for loading it at the wharves. 
German consumers bought rather freely in the early part of this 


week, and, naturally, delivery is required quickly, because shortly | 


it will not be possible to forward it from the ports on the other 
side to the works in the interior. American buyers have this week 
also been operating rather freely, and price has not been so much 
a matter for consideration as ability to ship the iron rapidly. The 

are requiring not only Cleveland ordinary iron, but also Scotch 
ordinary, West Coast hematite iron, and also special East Coast 


hematite. A good deal of the last named has been ordered from | 


one of the local tirms who did a similar business some two years 


{ 
2s, 3d.; and mixed numbers East Coast hematite pig iron, 1s. 6d.; 





and now all these rates are higher than any that have been reported 
since 1900. Not for years has there been so extensive a legitimate 
bnsiness doing as that which has been transacted this week. Most 
of the animation has been brought about by the strong German 
and American demand for Cleveland pig iron. Speculators like- 
wise have been buying more freely, as all fear of a further 
increase in the Bank rate has disappeared; indeed, an early 
reduction may be looked for. Besides this, the situation is 
strengthened by the sanguine views that are held about next 
year’s trade. Makers are very well booked, and there is scarcely 
any iron in their hands available for sale for early delivery. 
Cleveland warrants have risen to 59s. 5d. cash buyers. Producers 
and second hands have put up the quotation for No. 3 Cleveland 
G.M.B. pig iron to 59s. 9d. per ton, while No. 1 is up to 61s. 3d., 
No, 4 foundry to 58s. 6d., and No. 4 forge to 57s. 3d. 


Hematite Pig Iron. 


Demand continues to show improvement, and there is 
no difficulty in selling all that can be made. Prospects are 
encouraging, and sellers have advanced the price of mixed 
numbers to 72s. per ton. Not long ago they had to accept 68s. 
For Rubio ore 22s. per ton, c.i.f. “Middlesbrough, has to be paid ; 
it is considered too much by the consumers, who have bought little 
recently, so that they are not well covered. But the Spanish 
mineowners will make no concessions. Ironmasters have to pay 
19s. per ton for medium coke delivered at the Teesside furnaces, 
but it is expected that 20s. will be the rate next week, the supply 
being very short for home consumption, as so much coke and 
coking coal are wanted for export. 


Iron Exports from Cleveland. 

This has been avery busy month with regard toshipments of 
pig iron from the Cleveland district—in fact, never have there been 
such exports, and yet if the shipping facilities had been adequate, 
an even larger delivery would have been reported. Up to 2ist 
they reached 91,537 tons, as compared with 85,268 tons last month, 
58,250 tons in November, 1905, and 50,085 tons in November, 1904, 
all to 21st. 


Manuiactured Iron and Steel. 

Nearly all producers of finished iron and steel are well off 
for orders, but some of the platemakers complain that shipbuilders 
are slow about furnishing specifications for what they have bought, 
which, however, is excusable, taking into account the Jabour diffi- 
| culties that have been and are yet in progress. But no alterations 

in prices have been announced in any branch. As a rule, manu- 
| facturers are well situated as regards work for the early part of 
| next year, and if any changes are made in quotations, it will prob- 
ably be in the way of advance. 





Coal and Coke. 

The coal market is somewhat easier, there having been a 
considerable amount of prompt coal on sale during the last week 
or two, owing to there being a lack of tonnage to carry it. 
Steamers have been delayed by the bad weather at sea and by 
detention at continental ports, and coalowners have had to find a 
market elsewhere for the coal which should have been exported. 
Nevertheless prices for forward delivery are well maintained, best 
steams at lls. 3d., seconds at 10s. 3d., and smalls at 8s. f.o.b. 
Best gas coals are at 11s., and seconds at 10s. 6d., while for coking 
coal 11s, has to be paid, and for unscreened bunkers 10s. 3d. The 
price of coke is advancing, and producers are expecting to be able 
to get 20s. per ton next week for delivery of medium qualities at 
the blast furnaces on Teesside, but 19s. is still taken, while 20s. 
f.o.b. is the figure for foundry coke. The Northumberland 
Miners’ Council on Tuesday decided to urge the union to initiate 
a national movement to raise the basis of the workers’ wages, so 
that they may secure a share of the benefits derived from the use 
of labour-saving machinery in the mines. They hold that the 
present basis is fixed too low. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
General Condition of Trade. 


THE main change that has occurred in the general position 
of trade'since last report is the termination of the strike in the 
shipbuilding trade. A vote was taken of the men towards the 
end of last week, with the result that a considerable majority was 
obtained for an immediate return to work at the old wages. It is 
regarded as most fortunate that the vote was of this nature, 
because if the strike had continued a large additional number of 
workmen would have had to be paid off in consequence of a lack 
of employment. The districts in which the strike occurred have 
suffered severely during its course, and much distress has pre- 
vailed. Work has been gradually resumed in the shipyards and 
engineering and boiler works, and it is ho that in the course of 
a few weeks most of the men who have been idle will again be 
employed. The demand for aew ships and steamers is very quiet 
at the moment. The value of materials has risen so much in the 
course of the last few months—especially since the demand set 
in for the shipment of iron to America—that shipowners hesitate 
to place orders. 


The American Demand for Iron. 


The demand for pig iron for export to America has con- 
tinued active since last report, and considerable additional orders 
have been placed. The call is mainly for iron for foundry pur- 
poses, but almost any kind of iron could at present find a market 
In the States. Itis not easy to arrange for anything like early 
shipment. For the most part the recent business has been done 
for cargoes to be sent by specially chartered steamers, as this 
method of export is expected to be considerably cheaper than 
sending the iron with the regularliners. Along with the American 
demand has come a revival of inquiry for different continental 
countries. Home consumers have been purchasing from hand to 
mouth, but it is expected the end of the strike may produce some 
local inquiry. 


Advance in Makers’ Iron. 


There has, under the pressure of the foreign demand, been 
a further increase of 6d. to Is. per ton in the price of Scotch 
| makers’ pig iron. G.M.B., No. 1, is quoted at Glasgow 65s. 6d.; 
No. 3, 63s. 6d.; Govan, No. 1, bts. 6d.; Nos. 3, 64s.; Monkland, 
No. 1, 67s.; No. 3, 64s.; Carnbroe, No. 1, 67s. 6d.; No. 3, 64s. 6d.; 
Clyde, No. 1, 69s. 6d.; No. 3, 64s. 6d.; Gartsherrie and Calder, 
Nos. 1, 70s.; No. 3, 65s.; Summerlee and Langloan, Nos. 1, 71s.; 
Nos. 3, 66s.; Coltness, No. 1, 81s. 6d.; No. 3, 66s.; Glengarnock, at 
Ardrossan, No. 1, 70s.; No. 3, 65s.; Eglinton, at Ardrossan or 
Troon, No. 1, 67s.; No. 3, 63s. 6d.; Dalmellington, at Ayr, No. 1, 
68s.; No. 3, 63s.; Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; 
| Carron, at Grangemouth, No. 1, 71s.; No. 3, 66s. per ton. 

















ago. ‘The rise in pig iron prices on this side does not seem to have | 


checked the demand from America, and a good trade is looked for | 


during the winter with the founders near the eastern seaboard of 
the United States. Not only pig iron but also puddled bars are 
being sent to American ports. The present prices of No, 3 Cleve- 
land pig iron delivered at Philadelphia is 82s, 6d. per ton, of which 
6s. per ton is the rate of freight. 


Cleveland Pig Iron. 


The demand for Cleveland pig iron has this week been 
active, and prices have risen rapidly, Cleveland warrants as much 
as 2s, 9d. per ton in about eight days ; No. 3 Cleveland pig iron, 


The Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
| week amounted to 11,431 tons, compared with 4556 tons in the 
| same week of last year. ‘To the United States, 5731 tons were 
| despatched, Canada, 465; South America, 201; India, 150; 
| Australia, 186 ; France, 10; Italy, 200; Germany, 10; Holland, 
| 385; Belgium, 10 ; China and Japan, 350 ; other countries, 530 ; 
the coastwise shipments being 3273 tons, against 2689 in the 
corresponding week of last year. The arrivals of Cleveland pigs 
at Grangemouth were 11,597 tons, compared with 13,785 in the 
corresponding week of last year, showing a decrease of 2188 tons, 
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The Warrant Market. 

There has been a large business in Cleveland warrants, the 
amount of iron changing hands being greater than for some time 
past It is alleged that many holders of warrants have been 
obliged to sell in consequence of the high rates of interest which 
they have had to pay for carrying the iron. However this may 
be, the quantities placed on the market have been readily absorbed, 
and that at higher prices. Business has been done in Cleveland 
warrauts at 59s, 1d. cash and 59s. 7d. one month, Scotch warrants 
being quoted nominally 64s. per ton. There has been an advance 
of fully 2s. per ton on the lowest prices current last week. Of 
course, the termination of the shipbuilding strike has aided the 
improvement in the market, as well as the large foreign demand 
for raw iron. 


Hematite and Foundry Iron. 

There has been a steady demand for foundry iron for 
export, but the home inquiry is somewhat backward at the moment. 
Standard foundry pig is quoted 58s. 7d. per ton. Cumberland 
hematite is dearer, transactions having taken place at 71s. 24d. 
cash, and 71s. 74d. one month. Scotch hematite is quoted 72s. 
for delivery at the West of Scotland steel works. 


Finished Iron and Steel. 

The steelmakers have now a prospect of improved 
business in shipbuilding material; but it is to be noted that the 
amount of work in hand in the shipyards is by no means very 
large. Of miscellaneous orders for various kinds of structural 
material the steel trade has been receiving perhaps a larger share 
than usual, and this has tended to keep the works employed. 
There has been a quieter feeling in the finished iron department. 
It is reported that the combiration in the tube trade is now com- 
plete, the arrangement to sell at fixed rates, both for home 
and foreign consumption, being now complete. 


The Coal Trade. 

The coal shipments in the past week showed a large 
increase, and the trade generally appears to be ina healthy con- 
dition. Colder weather has quickened the demand for household 
coal for home use, and the consumption for industrial purposes is 
materially increasing. The prices of the different kinds of coal 
are this week without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


NOTWITHSTANDING the stormy weather, which has seriously 
delayed tonnages, and caused a temporary easiness in coal prices, 
a good deal of business was done last week at the South Wales 
ports, and the aggregate despatch of coal, coke, and patent fuel 
was considerable, totalling a gratifying increase of 226,443 tons 
over that of the corresponding period of last year. The increase 
of Cardiff alone amounted to an excess of 170,000. The principal 
customers were :—River Plate, eleven cargoes ; Port Said, Rio, and 
Genoa, six each. Newport showed an increase of over 40,000; 
chief buyers Algiers and Buenos Ayres. Swansea an increase 
exceeding 10.000 tons ; the North of France and Bay of Biscay 
ports chiefly concerned. Port Talbot an increase of over 2000 
tons, business continuing brisk. But for the inclemency of weather 
these totals would, in all probability, have been larger. The delay 
of tonnages seriously hampers coalowners, and nearly every 
coalowner I meet is complaining of his stem being upset through 
non-arrivals ; empty wagons are scarce, and, in consequence, for 
prompt shipments cullieries in many cases have had to take easier 
prices. The market, on the whole, has a lower tendency, although 
for backward shipment cvalowners are holding out for top rates. 
Best Cardiff has been done at lis. 9d., and seconds at 14s. 6d. 
There is a good demand for Eastern Valleys, and coal of this 
description is difficult tocbtain for the moment. Smalls are steady 
at about 10s. 3d. for best sorts. The following are the latest 
Cardiff quotations :—Best large steam, 15s. 9d. to 16s. 3d.;_ best 
seconds, lds. 3d. to 15s. 6d.; seconds, 14s. 6d. to 15s.; drys, 14s. 6d. 
to 15s.; best washed nuts, 12s, 6d. to 13s.; seconds, 11s. 6d. 2s. ; 
peas, Ils. 6d. to 1ls. 9d.; seconds, 10s. 6d. to 10s. 9d.; best smalls, 
10s. to 10s. 3d.; best ordinaries, 9s. 3d. to 9s. 6d.; seconds, 8s. 6d. 
to 8s. 9d.; inferiors, 7s. . to 8s. Monmouthshire seii- 
bituminous: Best large, 14s. 6d. to 14s. 9d. ; best ordinaries, 14s. to 
l4s, 3d.; seconds, TDs. 9d. to 13s. 3d.; inferiors, 12s. to 12s. 6d. 
House coal, best, 16s. to 16s. 6d.; best ordinaries, 13s. 6d. to 
l4s, 6d.; seconds, lls. to 13s.; No. 3 Rhondda, 16s. to 16s. 6d.; 
brush, 13s. 3d. to 13s. 6d.; smalls, 11s. tolls. 3d.; No. 2 Rhondda, 
12s. to 12s, 6d.; through, 9s. 6d. to 10s.; smalls, 8s. 3d. to 8s. 6d. 
Patent fuel, 15s. éd. to 16s.; coke, 17s. to 25s, 


The Colliers’ Application for an Advance Refused. 


Lord St. Aldwyn, the independent chairman, arrived in 
Cardiff on Monday, and, having carefully listened to the state- 
ment made by representatives of the coalowners and the men, 
decided that he could not agree with the application of the men, 
and, accordingly, refused it. Lord St. Aldwyn supported the 
views of the coalowners, as quoted in this column last week. 


The Anthracite Coal Trade. 

At Swansea this week it was stated that a fair amount of 
business continues. As at other ports, the stormy weather has 
affected trade. For forward business the tone was reported good. 
Prices, generally, are firmly maintained. Latest quotations :—Best 
hand-picked malting, 19s. to 20s.; seconds, 17s. 6d. to 18s.; red 
vein, lls. 3d. to 11s. 9d.; Swansea Valley big vein, 16s. to 16s. 6d.; 
cobbles, 19s. to 20s. ; nuts, 22s. to 23s.; peas, 12s. 9d. to 13s. 3d.; 
rubbly culm, 5s. 6d. to 5s. 9d.; duff, 4s. 9d. to 5s. Steam coal, 
lis. 6d. to 16s.; bunkers, 13s. 3d. to 13s, 6d.; through, 10s. 9d. to 
lls. 3d.; small, 7s. 6d. to 10s. House: No. 3 Rhondda, 15s. 6d. 
to 15s. 9d.; small, 10s. 9d. to 11s. 3d. Patent fuel, 14s. 


Tron and Steel. 

Business is fairly satisfactory, but there are few matters 
of special character to the front. Pig iron has been coming in 
from Barrow, Ulverstone, and Harrington, and nearly 2000 tons 
were received last week at Swansea, 1209 tons of scrap steel, 
and 2000 tons of iron ore. Blaenavon, Dowlais, and Ebbw Vale 
are also importing ore largely. At Llanelly the tone of the iron 
and steel trade is excellent, and the local steel works are well 
employed. Towards the end of the week there was a quieter 
condition in the Bessemer department at Dowlais. This did not 
iffect the blast furnace yields. Good make at Big Mill, and 
large quantities of heavy steel rails and sleepers were handled. 
Exports were not cousiderable ; one of 1420 tons steel rails was 
sent from Cardiff to Port Limon, and a consignment of pig iron 
to Port Said. Last week Cardiff imported 13,000 tons of iron 
ore, and Newport 7000 tons. The South Wales Siemens Steel 
sar Association has decided to raise prices of tin bars to 
£5 12s, 6d.—an advance of 5s. As much as £5 2s. 6d. is asked for 
prompt delivery. Latest iron and steei quotations, Swansea Metal 
Exchange:—Pig iron: Bessemer, mixed numbers, 71s. 2d.; 
Middlesbrough, 59s. 1d.; Scotch, 64s.; Welsh hematite, 78s.; 
Siemens steel bars, £5 12s. 6d.; Bessemer, £5 12s, 6d.; steel rails 
unchanged ; heavy, £6 10s.; light, £7. Iron ore, Cardiff and 
Newport: Rubio, 2ls 6d. to 22s.; Almeria, 20s. 6d. to21s.; Tafna, 
21s. Yd to 22s. 6d. Workington sent 500 tons tin bar to Newport 
this week. 

Tin-plate. 
In all quarters an improved condition is showing itself ; 


ali mills are busy; make is large; and makers’ quotations are 
advanced, and have an upward tendency. Weather affected ship- 





ments last week, which were limited to 47,154 boxes ; make, 80,872 
boxes; present stock, 139,013 boxes. Lilanelly reports a fair 
demand. Latest Swansea quotations :—Ordinary plates I.C. 20 b; 
14, 112 sheets; Bessemer, 14s. 9d.; Siemens, 14s. 94d.; C.A. roof- 
ing sheets, £11 per ton ; finished black plates, £11 ; big sheets for 
galvanising, 6ft. by 3ft., £11 5s. Other quotations:—Block tin, 
£197 5s.; lead, £19 12s. 6d.; copper, £102 ; spelter, £27 17s. 6d.; 
silver, 323d. per oz.; industries busy ; 441 mills are now at work ; 
production 40 to 45 per shift ; estimated workmen, 22,000. Caer- 
eon millmen have been granted 10 per cent. advance. 


New Railway Schemes. 

My early intimation, that Wales will again be busy in the 
promotion of new Bills, has been officially confirmed. e fine 
coal area of the Sirhowy Valley, Monmouthshire, constitutes the 
objective. Notices of Bills ap from the Great Western, 
London and North-Western, and Rhymney Companies, jointly, 
and by that of the Barry. These aim at a short cut to Cardiff, 
Barry, and Penarth. Then the Alexandra Docks and Kailway at 
Newport seek for powers from Bassaleg to the Sirhowy, with 
additional running powers on the London and North-Western Sir- 
howy branch, and the Great Western Pennar branch. It wil! be 
remembered that last session gave them a fair measure of success, 
which is now sought to be materially strengthened. The Brecon 
and Merthyr will not remain a looker on, but is to promote a 
scheme which will give a hold upon the Sirhowy measures, and be 
worked in connection with the Barry. Brecon requires a line of 
five miles to do this. Next, I note that the Port Talbot Railway 
and Dock Company will seek for powers to construct a railway 
from its line, near Mansel Works, to link with the Rhondda and 
Swansea Bay. The Neath, Pontardawe, and Brynamman is also 
in the field for extension of time, and revival and extension of 
powers, 

Swansea Harbour Scheme. 

The floating rumours of the possible application of new 
industries in the district are likely to strengthen the energy of the 
Harbour Trust in seeking power and. extensions. They desire to 
extend the West Pier by 700ft.; and the breakwater at the eastern 
side of the harbout entrance by 2000ft. seawards. Also to con- 
struct dry docks and lease them, and to enable them to set apart 
any portion of the Harbour account for the use of ticular 
trade, and individuals, with other powers, duly specified in their 
parliamentary notices. 


Taff Vale Railway. 


Powers are sought for extension of time in construction 
of railways. Powers granted 1290, 1895, and 1900. 


Freights. 
These show a slightly better tendency, especially for 
Mediterranean, but there is not a great deal doing. Homewards, 
unchanged. 


Port Talbot. 
Shipping returns for last week were 10,316 tons increase 
over previous week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rhenish-Westphalian Trade in Iron and Steel. 

THERE is not much to report in connection with last week’s 
business on the iron and steel market, all the principal trades 
remaining in excellent employment, while the amount of fresh 
work secured was large. The outlook undoubtedly is bright for 
iron and steel makers, and they are, naturally, inclined to ask 
higher prices. Hitherto the advances in price have not in any 
way checked demand, and more has been bought during the last 
few weeks than previously. For pig iron the demand is heavy 
and steadily increasing. Semi-finished steel is likewise very strongly 
called for, and the business in manufactured iron is very brisk. 
Bars remain particularly well inquired for, and this has caused 
quotations to move steadily upwards. Bars in basic have been 
realising M. 160 p.t. At the plate and sheet mills activity con- 
tinues very strong, and will remain so during the early part of 
1907, for a good number of orders for forward delivery have been 
secured. Home and foreign demand for wire and wire articles is 
reported to be excellent. The numerous branches of the hardware 
industry have also come in fora share of the general improvement, 
employment being active and prices far better than a year ago. 


Fro n the Siegerland. 

Much confidence is expressed with regard to the future 
condition of the iron and steel market, and this has had a further 
stiffening influence on quotations, especially for raw iron. Prospects 
for a prolongation of the Steel Convention are favourable. In the 
building department employment has been very satisfactory, in 
consequence of the mild weather that has hitherto prevailed. 
According to the Rheinisch-Westphiilische Zeitung, the number of 
orders received by the Steel Convention was, in the middle of 
October, 3,686,000 t., of which 776,000 t. were semi-finished steel, 
1,450,000 t. railway material, and 710,000 t. sectional iron. During 
the first nine months of the present year the total deliveries of the 
Steel Convention were 4,300,480 t. Full employment is conse- 
quently secured for the works for the next eight months. The 
quotations for rivets were again raised on the 9th inst. 


The Silesian Iron Market. 

There has been quite an unusual briskness noticeable in 
the pig iron trade last week. At the manufacturing establishments 
a very lively occupation could also be reported, and an all-round 
improvement is perceptible as regards quotations, much strength 
being shown generally, while for some rere favoured articles 
advances have taken place. Plates and sheets, as well as bars, 
have been in very animated request lately. Taking it all through, 
there has been quite a good business done in iron and steel during 
the last few weeks, and though producers grumble a good deal 
about scanty supplies in raw material and about their inability to 
execute orders within the time stipulated, yet there is so much life 
stirring in all departments, and the ontlook is so hopeful as regards 
more work, that, without being of an optimistic turn, one cannot 
help considering the present state of the iron trade, as well as 
prospects for the next quarter, to be exceptionally good. 


The German Coal Market. 

All descriptions of fuel are meeting with vigorous demand. 
Some sorts are scarce already, and it is certainly of advantage to 
consumers that the weather has been exceptionally mild until! now; 
and demand in house coal, though steady, has not been extensive. 
According to official statements given by the Government ports of 
the Saar district, quotations for coal in the first two quarters of 
next year will show advances of M. 1 and M. 0-60 p.t. 


Austro-Hungarian Iron Business. 

In all the principal departments a steady and, on the 
whole, satisfactory sort of trade has been done during the week. 
Quotations show a good deal of firmness, but have not met with an 
advance. On the coal market an animated trade is being done. 
Demand and deliveries have been rising perceptibly. 


The French Iron and Steel Trade. 

There is nothing new or of special interest to be related 
in connecticn with the French iron industry. Inland consumption 
continues very active, and remunerative prices are being realised. 
The extensive home trade has made producers rather indifferent 


as regards export orders, and little has been don 
account in consequence. For all descriptions of fuel a health 

regular inquiry comes in, an increase in demand being not; be 
as compared with last month. Quotations are paying, an d th le 
show a tendency to rise. ” ey 


® on foreign 


The Belgian Iron Market. 
In all departments the condition continues stro 

before. Both raw and manufactured iron meets with on bad 
demand, and there is much life stirring in the hardware inde 
Prices are as firm as ever; they may be advanced later on but for 
the present a change is notexpected. Railway material isin pen 
demand, and prospects are specially bright in this branch of the 
iron trade. Coal and coke meet with vigorous request in Belgium, 
and an upward inclination can be noticed in prices. : 


Output of Pig Iron in Russia in 1905. 


According to an official statement, the production of pj 
iron in Russia has been 165,553,000 pud for 1905; in 1904 it ha. 
179.989,000 pud, and in 1903 150,230,000 pud; this shows a 
decrease of 14,436,000 pud against 1904, and an increase of 
15,323,000 pud against 1903. The decrease in 1905 was due to the 
general workmen’s strike, and became specially marked dur 
the last quarter in 1905, output in December being only 
11,000,000 pud, while the December production in 1903 was 
14,946,000 pud, and in December, 1904, it was 16,235,000 pud 
The production of semi-finished articles was for 1993) 
162,409,000 pud ; 1904, 184,167,000 pud ; and 1905, 166,930,000 pud, 
Output in finished articles shows a decrease in 1905 when 
compared to the year before, being 151,756,000 pud in 1904 and 
143,089,000 pud in 1905; compared to 1903 the production jn 
finished articles of iron and steel shows, however, a considerable 
increas», for in 1903 only 134,626,000 pud were produced. Stocks 
at the works were 21,366,000 pud at the end of 1903, 25,088,000 pud 
in 1904, and 25,536,000 pud in 1905. Russian import of iron and 
steel articles was, for 1905, 7,624,000 pud, the troubles in Russia, 
and the consequent strikes, &c., having had comparatively little 
influence, for in 1904 8,006,000 pud were imported, and 
8,376,000 pud in 1903. , 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 7th, 

THE greater activity in the crude iron market has naturally 
developed additional streugth in the prices, and the demand now 
covers all kinds of steel-making iron, low phosphorus, malleable, 
Bessemer, and basic. The receipt of considerable iron from abroad, 
and coupled with the fact that large quantities have been con- 
tracted for, have modified the condition somewhat. Some 
20,000 tons of foreign foundry iron have reached Atlantic Coast 
cities within ten days, and as this metal can be placed here from 
1 dol. to 2 dols. per ton under domestic prices, orders are still 
going forward. It would be difficult to make exact quotations of 
irons; for instance, No. 1 X foundry has risen to 20 dols,, 
northern gray forge has sold as high as 20 dols., and all other 
kinds of iron in proportion. Almost every establishment that uses 
iron is in the market. They are steel plants, railroad equipment 
manufacturers, electrical works, implement manufacturers, car 
wheel works, foundries of all kinds, and engineering plants of every 
description. A speculative demand has broken out among a 
large class of small consumers, where the prices are determined 
by the immediate necessities of the buyers. Negotiations are 
pending this week for some 200,000 tons of standard steel rails and 
for rails for electric lines. All of this business will be placed soon, 
but it is evident that in the present oversold condition much of the 
delivery will be postponed until far into next year. Some of 
the steel makers who, a few months ago, accepted large orders 
for delivery before the material would be actually needed, 
have induced their customers to permit of deferred deliveries on 
as much of the material as possible, in order that they 
may be able to accept contracts for early delivery; that 
is to say, in some cases, where deliveries were to be made 
during January and February, the buyers have agreed to accept 
deliveries in April, May, and June. This liberty enables the 
steel makers to accept business from other parties for delivery 
during the early months of the year. Many big contracts for 
structural and fabricated steel are still pending, and it is probable 
that negotiations will not be closed because of the inability of the 
steel makers to promise delivery when wanted. The Baltimore and 
Ohio Railroad is more fortunate, and has poets arranged to 
place an order for 15,000 tons of bridgework for a bridge across the 
Susquehanna River at Havre de Grace, Md. All of the bar mills 
of the country are practically sold up to the end of the year, and 
many of them far into next year. Purchases of foreign metal are 
being made, and it is probable that there will be quite a demand on 
the other side, as the furnaces here are in no shape to take care 
of all the business in sight. A lot of 5000 tons of Eastern basic 
was purch by the United States Steel Corporation at 
22-50 dols., besides a contract for 25,000 tons of standard Bes- 
semer iron with furnaces in the Mahoning and Shenango valleys. 

Copper is quiet this week, selling at 22. Exports for the first 
four days of November, as reported to-day, are 1490 tons. Lead is 
in fair demand at 5-95, The local spelter market continues active 
at 6-25. Additional contracts for coke have been placed within a 
day or two for delivery next summer. Furnace coke ranges from 
3 dols. to 3-25dols., and foundry coke from 3-75 dols. to 4-25 dols. 
There is prospect of an increasing consumption of pig tin, and some 
of the buyers are in the market endeavouring to cover the require- 
ments. ; 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. P. J. MITCHELL, engineer, agent for the Rateau patent 
system of exhaust utilisation, has removed to Caxton House, 

estminster, S.W. His telephone number will be 2107 Victoria. 

Messrs. FIELDING AND PLatt, Limited, have been awarded a 
gold medal for their Fielding’s patented suction gas producing 
plant and engine, at the West of England Manufacturers Exhibi- 
tion, Plymouth. 

LIEUTENANT-COLONEL SIR ARTHUR JOHN BIGGE, G.C.V.0., has 
been appointed a director of Messrs. R. and W. Hawthorn, 
Leslie and Co., Limited, and will take his seat at the monthly 
meeting of the Board ty» be held this week. 

WE are asked to state that Messrs. T. Hood and Co., Limited, 
of 26, Bath-street, Bristol, are no longer the representatives 10 
the South Wales district for the Rhodes Electrical Manufactur- 
ing Company, Limited, of Doncaster. For the present all com: 
munications should be addressed to Riverside Works, Doncaster. 

THE competitive schemes for the ‘Paignton home district 
water distribution,” have now been considered, with the result 
that the Urban District Council has unanimously adopted the 
scheme submitted by Mr. Fred. Wm. Vanstone, of Paignton, who 
is the engineer for the Dartmoor scheme which will supply the 
districts of Paignton, Teignmouth, Brixham, Ipplepen, &c. 

Tue Borsig Locomotive Works at Tegel completed their 
6000th locomotive during the month of October. It is 4 
four-cylinder combined rack and adhesion tank locomotive, 
built to the order of the Prussian State Railways, with a total 
weight in working order of about 58 tons, for work»ng trains 





over grades of 1 in 164 in the Rhine provinces, 
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BRITISH PATENT SPECIFICATIONS. 
ed and Abridged by JAMES D. ROOTS, M.I. Mech. Z. 
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an invention is omnes Srom abroad the name and address o/ 
‘cator is printed in itatics. 
the Commi ridgment isnot illustrated the Specification is without drawings 
Whe of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
mpton-buildings, Chancery-lane, Lone W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the op of the 
‘Acati 


specification on amy of the grounds mentioned in the Acts, within two 
if bey ‘late given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 








INTERNAL COMBUSTION ENGINES. 


703. April 18th, 1906.—IMPROVEMENTS RELATING TO ELECTRIC 
© IGNITION GEAR FOR EXPLOSION ENGINES, Louis A. Gianoli, 
96, Boulevard de Magenta, Puris —Duate under International 
Conve ntion, 20th Aprd, 1905. 7 

This invention relates to switches or commutators for controlling 
poth the primary and the secondary current for effecting the 
an explosion engine having one or more cylinders, the 
nt generator being either a high or low-tension mag- 
neto or a single coil supplied from an accumulator or a battery 
with or without a vibratory contact breaker. These cams are 
carried on a sleeve mounted on the motor shaft, and are arranged 
within a casing permitting the operation of the cams to be watched. 
There are two figures. Fig. 1 is a front view of the apparatus. 
A cup-shaped metal piece « serves to support the whole apparatus 
la the bottom is fixed a shaft a! of tempered cementation steel, 
Which serves as a pivot for a small metal lever 6. This lever bears 
a roller c, which rolls on a cam formed on a sleeve m. At one end 
the lever } is provided with an eye, which permits the engagement 
therewith of a spring d fixed at its other end to the support a. At 
the other end of the lever } there is fixed a platinum contact piece 
¢ bevelled and solaered in a screw, so as to enable it to be easily 
replaced. This piece ¢ of platinum is in contact with another piece 
ot platinum fixed on a screw f insulated from the support a by 


ignition in 
electric curre 





a sleeve g of insulating material, which is itself fixed in the sup- 
port «. Un the periphery of the support « are fixed insulating 
pieces 4, into which screw rods ¢ termiuated by a piece of platinum 
or nickel. These rods ¢ form terminals from which wires extend 
to the cylinders. Another piece j of insulating material serves as 
a support for a metal socket 4, in which moves a carbon rod which 
is pressed forward by a spring. This socket & is united to one end 
of the secondary of the coil or magneto. A pointed screw / is fixed 
in and electrically connected to the support a, and serves to limit 
the electric potential between the parts aq. The primary current, 
coming from the induction coil or from the magneto is brought to 
the insulated screw f. In the position shown, the roller, being in 
the hollow of a recess of the cam, leaves the platinum tips ¢ e! in 
close contact ensured by the spring d, so shat the primary circuit 
can be completed through the lever b, the shaft a!, and the frame 
a. By the rotation of the shaft p, the cam, in moving, raises the 
roller ¢, which oscillates the lever 4, and thus separates the plati- 
num contacts e e! and effects the rupture of the primary circuit, 
and, consequently, the production of the high-tension current 
which is brought to the carbon j! arranged in the socket. From 
the carbon the high-tension current passes to the brass ring 
mounted on the dise x, and, by means of the projection x2 , to one 
of the screws ¢ in connection with the sparking plugs to effect the 
ignition in the cylinders. —October 24th, 1906. 


TURBINES. 


24,205. November 23rd, 1905.—IMPROVEMENTS IN STEAM AND 
OTHER FLUID-PRESSURE TURBINES, William Chilton, Falcon 
Works, Loughborough, and the Brush Electrical Engineering 
a Limited, Victoria Works, Belvedere-road, Lambeth, 

zondaon, 
This invention relates to steam and other fluid-pressure turbines 
of the axial or parallel flow type. In turbines of the type wherein 
the flow of motive fluid is in one direction only through the series 





N° 24,205. 








of stationary and revolving rings of blades from the inlet of the 
machine towards the exhaust, the steam, in doing its work, sets up 
4 considerable end pressure in the direction of the flow of steam. 
here is one figure, a central vertical section. 1 is the high- 
pressure division or portion, and 2 the low-pressure division or 
Portion of a steam turbine of the axial or parallel flow type, these 


packed gland 3, of the ordinary type, that separates them from 
one another, and through which the turbine drum 4 extends. 
The steam inlet 5 for the high-pressure division 1 of the turbine is 
connected to a steam space 6 situated to the left of the steam 
packed gland 3, and between the same and the first ring of 
stationary blades in that division. The steam inlet 7 to the low- 
pressure division 2 of the turbine is placed between the first ring 
of stationary blades in that division and the right-hand end of the 
steam-packed gland 3, and is connected to the exhaust end 8 of the 
high-pressure division by a passage extending either through the 
turbine spindle 4 or through a pipe 8¢ ; of there may be more than 
one such pipe, arranged outside the turbine casing 9, which is 
common to both portions of the turbine. The right-hand end of 
the low-pressure division 2 is provided with an exhaust space or 
chamber 10 for connection to an exhaust pipe. The high and low- 
pressure divisions 1 and 2 may each comprise one, two, or more 
groups of working spaces with rings of blades of different dia- 
meters, the two divisions being so designed that the end thrusts 
set up on the turbine spindle in the two divisions will balance, or 
nearly balance, one another. The high-pressure division 1 com- 
prises two groups of blades, and the low-pressure division a single 
group of blades, the blades in each group being of different 
lengths. The end portions of the spindle 4 pass through stuffing- 
boxes at 1], carried by the ends of the turbine casing 9, and con- 
structed in the ordinary way. The arrangement is such that the 
steam, after entering the turbine by the steam inlet 5, will flow 
from right to left in the high-pressure division 1, wherein it will be 
partly used to drive the onteaie 4 in one direction, and will then 
exhaust from the left-hand end of such division into the space 8, 
and pass by the pipe 8¢ in a backward direction to the left-hand 
end 7 of the low-pressure division 2, through which it will flow 
from left to right, and be further utilised in driving the spindle 4 
in the same direction as the steam in the high-pressure division 1, 
the steam finally flowiug through the exhaust space or chamber 10 
to the exhaust pipe, the end thrust set up on the spindle in the two 
divisions 1—2 balancing, or nearly balancing, one another ; 12 and 
12¢ are bearings for the spindle 4, and 13 is a thrust block bearing 
for taking up any end thrust not balanced by the two reversely- 
arranged divisions 1 and 2 of the turbine.— October 24th, 1906. 


25,776. December 11th, 1905.—IMPROVEMENTS IN OR RELATING 
TO TURBINE ENGINES, Philip F. Oddie, 85, Worple-road, 
Wimbledon. 

This invention relates to multiple stage reaction turbines, and 
has for its object the construction of a turbine of this type, which 
will avoid the defects of the multiple reaction turbines as hitherto 
constructed, There are six figures. Fig. 1 represents a vertical 
sectional view of the turbine. A disc or wheel a is firmly attached 
to a shaft 6, and has on its periphery a flange a, on which are 
formed or attached blades a?. On the side of this disc are fixed 
weldless tubes or bushes cc}, carrying revolving blades c?c* 
respectively. The ends of the blades do not come in near contact 
with the inner periphery of the outer casing, and the radial clear- 
ance may be maile indefinitely large. The tubes, which are made 


only, and are free to expand equal y towards the other end. 
Similar tubes dd! of approximately the same thickness, and 
having the same coefficient of expansion, formed of segmental 
lengths bolted together, and carrying the rings of fixed blades 
d? d3, are attached to the outer casing at one end only ate, the tube 
d! being held in place by a circumferential flange d?, attached to 
the tube d, which engages the outer casing at ¢, thus enabling the 
equalisation of expansion between the rotor and stator to be 
obtained. The shaft to which the disc a is attached is held in 
position by the thrust block ¢!; the distance, measured axially, 
between ¢ and e! being made as smallas possible. The space 
between the outer periphery of the tubes carrying the fixed blades 
and the inner periphery of the casing is filled with steam of the 
same temperatureas the steam filling the drum, conveniently let in by 
means of holesss!. Therefore, whatever temperature inside and 
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outside the tubes carrying the revolving blades are exposed to, 
the tubes carrying the tixed blades will be exposed inside and 
outside to the same temperature, and, being made of approxi- 
mately the same thickness, and of a material with the same co- 
efficient of expansion, and both being held at one end only, at 
points that approximately correspond, measured axially, the 
expansion of both towards the other end in the direction of the 
arrows will be equal. The fixed and revolving blades may be 
covered or closed by light rings, and the clearances between these 
rings and the succeeding set of blades, which are the only points 
where leakage can take place, can be made as small as the most 
accurate workmanship will allow, since they will remain constant 
under all conditions of working, whether running light or under 
full load, with saturated or with highly superheated steam. The 
thrust block e! is formed in the usual way with concentric rings 
turned on the shaft, corresponding to grooves «2 formed in the 
bearing, the peculiarity, however, being that the rings have a 
slight clearance approximately equal to half the clearance between 
the fixed and revolving blades of the turbine. The shaft can, 
therefore, move slightly axially in both directions. Oil under 
pressure is pumped into the thrust block, which offers a certain 
amount of resistance to the axial movement. At one end of the 
turbine there is a system of labyrinth packing 4. This set of 
packing rings closes a chamber & in communication by a pipe with 
a chamber m, into which the steam passing through the first set of 
packing rings escapes, At the commencement the clearance in the 
thrust block will allow the thrust to move the rotor slightly from left 
toright. This will cause the leakage on the smaller set of packing 
rings toincrease, and the leakage from the larger set of packing rings 
to decrease. Hence the pressure in the chamber &, closed by these 
two sets of packing rings, will increase, and this pressure, reacting 
on the end exposed area of the dise a, will counteract the thrust. 
The expansion of both members being the same, the labyrinth 
packing is equally effective at both ends, that part on which the 
tixed labyrinth packing rings are formed being fixed to, or forming 
part of, the member carrying the fixed blades, the expansion of 
which is the same as that of the drum. This system of labyrinth 
eae is only exposed at both ends io the pressure in the 
valancing chamber &, which amounts to only about 14 atmospheres 
absolute. The steam enters, and passes into the circular recess o. 
{t then passes alternately through the fixed and revolving blades 
into the chamber p between the tubes ¢ and c!, which forms a 
receiver. It then passes through the next set of blades into the 
chamber 9, and from thence through the set of blades on the 
periphery of the flange a! of the disc a into the exhaust chamber 7. 
Thus, where two tubes are employed, the first set of turbine blades 
on the tubec! may be said to be the high-pressure set, those on the 
tube ¢ may be said to be the middle-pressure set, and those on the 
periphery of the disc the low-pressure set. This latter arrange- 
ment is not obtained at the cost of inaccessibility of the parts.— 





divisions or portions being arranged at opposite sides of a steam- 
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of steel, bronze, or other suitable material, are attached at one end j. 


ROAD MOTOR VEHICLES. 


23,649. November 17th, 1905. — IMPROVEMENTS RELATING TO 
SPEED-CHANGING AND BRAKE GEAR FOR MOTOR-DRIVEN ROAD 
VEHICLES, Arthur H. Adams and the Adams Manufacturing 
Company, Limited, both of 147, Queen Victoria-street, London, 
EC, 


This invention relates to speed-changing and brake gear for 
motor-driven road vehicles, and particularly to such gears as are 
controlled by pedals. When one speed-changing gear is in the 
operative position, and it is desired to throw into action another 
speed-changing gear, the throwing into action of the second speed- 
changing gear will, by a p.sitive movement, draw out of action the 
first speed-changing gear. It follows that only one speed gear 
can be in the operative position at any time. There are four 
figures. Fig. 1 isa front view of the pedals and of the mechanism ; 
ais a pedal shaft; 4 is a pedal lever connected by a rod b! to the 
high-speed gearing ; ¢ is a pedal lever connected by a rod d! to the 
braking and reversing mechanisin. Each of these pedal levers is 
freely mounted on the shaft a. The brake and reversing pedal d 
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not being furnished with a toothed rack and retaining catch, the 
foot of the driver must be kept thereon to maintain this pedal in 
action, the pedal being thrown out of action in the ordinary manner, 
by a spring or otherwise, as soon as the driver’s foot is withdrawn. 
When this pedal is moved backward, it acts through the link q! 
and lever ¢ to rock the shaft g which carries with it the trip levers 
hand i. Assuming that one or the other of the pedal levers 6c 
has been previously moved so that the teeth or notches of its rack 
s or t are in engagement with the corresponding fixed catch w or w!, 
thereby locking the pedal lever in its operative position, move- 
ment of the appropriate trip lever / or i will cause the inclined 
trip edge of the lever to slide under the co-acting trip pin v or 2, 
and raise the rack s or ¢ so that the teeth or notches are raised 
clear of the retaining catch wv or wl. In the continued move- 
ment of the trip lever A or 7, the hook engages the trip pin u or 7, 
and through the latter positively draws back the pedal lever to its 
inoperative position. The springs of the change-speed gearing 
wili complete the withdrawal of the levers ) and c when the latter 
have been un’ocked and their movement started by the action of 
the trip levers i i. Light springs pulling on the racks s¢ assist the 
withdrawing action.— October 24th, 1906. 


GAS PRODUCERS. 


7499. March 28th, 1906. - 
GENERATORS, Johann G. L. 

Ch rlottenburg, Germany. 
This invention relates to a suction gas generator consisting of @ 
furnace with air inlet openings supplying air through a grate round 
the upper part of the furnace, and a grate arranged below near 
the bottom of the furnace, above which are inlet openings for 
steam, water vapour, alcohol vapour and the like, and outlet open- 
ings for the gas generated. The improvement consists in the fact 
that the lower grate, through which the vapour mixture is drawn, 
and over which the steam passes out, has a special position in 
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relation to the gas discharge openings. There are two figures. 
Fig. 1 shows a vertical section through the generator. In the 
furnace e, which is formed of highly tire-resisting ‘‘ Schamott ” 
stone, are built an upper grate c and a lower grate 4. Above the 
furnace ¢ is an opening w for supplying the fuel, and below is the 
fire-door m. The ashes are removable through the door r. The 
pipe 6 serves as an escape flue, and isin communication with the 
chimney. Outside, one or more openings 7 are provided, which 
open into a space é adjoining and surrounding the upper grate c¢. 
Below the lower grate / is a pipe ¢, which passes up through the 
grate / and opens above the latter into openings ¢'. This pipe ¢ is 
surrounded at its upper part with a larger pipe a, the space 
between them communicating with the water supply pipe a!, and 
with the water space forming part of an evaporator s. Above the 
opening ¢! is arranged a hood g. Immediately above the lower 
grate / are the gas outlet openings o. The inner parts of these 





openings 0 are brought directly upon the lower grate /. Upon the 
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lower grate / a highly heated incandescent bed of coke is pro- | 
duced in the furnace e by the combustion of the fuel, the air for | 
the combustion passing through the ash-door + and the lower 
grate / to the fuel, whilst the smoke gases resuiting are passed 
away through the open pipe 6. When the incandescent bed of 
coke has reached to the upper grate c, the production of the 
inflammable gas can begin. For this purpose, the pipe }, as well 
as the ash-door r and the fire-door m, are tightly closed, and the 
air inlet openings ¢ opened, and the gas produced is drawn off at d. 
The air admitted at: is previously sufficiently heated in the known 
way, and is drawn or sucked through the upper grate c. The pro- 
ducts of distillation set free by the combustion of the fuel are 
forced to pass through the very strongly incandescent upper burning 
layer in the generator furnace ¢, in which also the decomposition 
of the heavy carburetted hydrogen takes place. The permanent 
gases resulting combine in the lower bed, where a somewhat lower 
temperature prevails, forming light combustible and heavy con- | 
densible combinations. The decomposition of the incandescent 
cinder, as well as its complete combustion, and the combustion of 
the incandescent coke, follow on the lower grate / by superheated | 
water or alcohol vapour, which passes through the pipe ¢ and the 
opening ¢! lower grate and through the incandescent fuel. During 
the heating of the generator the casing a, through which cooling 
liquid is passing, serves to protect the pipes from burning, whilst 
the hood g prevents the openings at the top of the pipe from 
becoming stopped up by fuel, ashes or the like. The vapour pass- 
ing out from these openings abs rbs, during the working, heat 
stored up in the incandescent and coke for its decomposition. 
The gases produced are drawn or sucked off by a fan or gas 
engine and travel through the passages o g f g'h » and d for 
further utilisation. Their heat is used in the fire tubes » for the 
evaporation of the liquid in the vaporiser s.—Octoher 24th, 1906. 
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ELECTRICAL APPARATUS. 


8716. April 11th, 1906. — IMPROVEMENTS IN ELECTRIC SWITCHES 
AND IN ACTUATING MEANS THEREFOR OPERATED IN ACCORD- 
ANCE WITH THE DIRECTION OF MOTION OF A MOVING Part, 
Veritys, Limited, Plame Works, Aston, Birmingham, and 
James Dalziel, 56, Stone Hill-road, Derby. 

This invention relates to electric switches and actuating means, 
and is particularly applicable to reversing switches for dynamos 
used in train lighting which are driven from the carriage axle, and 
the connections for which require to be reversed each time the | 
direction of rotation of the axle is reversed. There are two figures. | 
Fig. 2 is an end elevation in section; 1 is the end plate. A stud 
is carried from an end plate 4, which is supported by means of four 
studs 5 from the end plate 1. The plate 4 carries the following 
contact pieces which are insulated from each other:—A and B con- 
nected to the dynamo terminals, a@ and a! each connected to the 
positive lead of the train-lighting system, and / and b! each con- 
nected to the negative lead of the train-lighting system. The | 
switch arm 6 is mounted on a stud, on which it can moveangularly | 
between the limits cc and c! ¢!, the end pieces 64, insulated from | 


| 
| 
| 
| 





the arm by strips 6¢, carry suitable spring contacts 6’, which, | 
when the arm is in the position CC, connect the contact pieces 
Atoa and B to}, and which, when the arm is in the position 














C1 C1, connect A to b! and Btoa'. The position C C is that which 
corresponds with the direction of rotation of the dynamo, which 
makes A positive and B negative, whilst the position C! C! corre- 
sponds with the direction of rotation of the dynamo which makes 
A negative and B positive, so that, notwithstanding the correspond- 
ing change of polarity of A and B, the positive and negative leads 
of the lighting circuit are in each position connected respectively 
to the then positive and negative terminals. In order to insure 
that the arm shall, on a reversal of revolution, move promptly 
to the position corresponding with the reversed pvlarity, a 
ratchet 7 is Attached to the switch arm 6 ; and pivoted onstuds 84; 
attached to the carrier disc, are two pairs of reversely-set pawls 
8 and 8@, each pressed normally into contact with the 
ratchet 7 by the springs 9. The ratchet 7 has two teeth 7“ and 7? 
reversely set, and the head 3¢ of the stud is so shaped as to 
always mask in the limiting positions either one or other of these 
two teeth. One of the two pawls 8 has engaged with the tooth77, 
and, as a consequence, moved the arm 6 forwardly to the position 
C C, and, although the pawls continue to move clockwise with the 
dynamo shaft, further movement of the arm 6 is stopped by the 
detachment of the pawl 8 as the arm reaches its limiting position 
by the fixed inclined surface 3° of the mask. Should the direction 
ot rotation of the dynamo be reversed, one of the pawls 8¢ will 
engage with the tooth 74, which is now unmasked, whereupon 
the arin 6 will be moved backwardly to the position C! Cl, and, 
upon reaching this position, the inclined surface 3¢ of the mask 
will cause the detachment of the pawl 8¢.—October 24th, 1906. 





MISCELLANEOUS. 


23,570. November 16th, 1905.— IMPROVEMENTS IN REVERSING 
VALVES FOR STEERING AND LIKE ENGINES, Frederick W. | 
Patrick, 4, Trafford-barnk, Old Trafford, Manchester, and | 
William A. de Rose Harper, 6, George Henry-street, Weaste, 
Salford. 

This invention relates to steering engines, the distribution 
valves of which receive steam and exhaust through passages con- 
trolied by a valve, the position of which determines the direction 
and extent of motion, and which after each action is automatically 
brought towards its middle or neutral position. The controlling 
valve closes automatically up to a point at which the quantity of 
steam or fluid passing the valve and acting upon the cylinder pistons 
just balances the resistance of the rudder, at which point the engine 
stops, and there is consequently considerable leakage of steam. The 
object of the iavention is to prevent or considerably diminish the 
leakage of steam. There are six figures. Fig. 1 is a longitudinal 
vertical section. <A is the controlling casing, B the steam inlet, 
(' represents the ports leading to the distributing valves—not 
-hown—D the exhaust outlet, EK the controlling valve, having a | 
valve spindle F passing through the same. A projection or surface 
(+ is formed upon the valve K, which completely covers or closes 
the admission port B when the valve is in inid-position, as shown, 
thereby shutting steam out of thé valve chamber. When the | 
valve FE is moved in either direction, opening the port B a certain 
distance, steam is admitted into‘the valve chawber, which, actuat- | 
ing the engine, causes it automatically to cut off by moving the | 
valve E back again towards its middle or neutral position up to | 


that point at which the resistance of the rudder is just balanced 
by the quantity of steam passing the valve and acting upon the 
cylinder pistons ; then at this point the surface G considerably 
diminishes the opening of the admission passage B, thereby 
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restricting the flow of steam into the chamber. In like manner, 

by the addition of surfaces H, the exhaust ports D can also be 

restricted and closed.—October 24th, 1906. 

8578. April 10th, 1906. — IMPROVEMENTS IN APPARATUS FOR 
BREAKING UP OR CUTTING Rocks, STONES, OR EARTH UNDER 
WATER OR ON LAND, Fred Lobnitz, Clarence House, Renfrew, 
Scotland. 

This invention relates to apparatus for breaking up or cutting 
rocks, boulders, stones, or hardened earth, or combinations of earth 
and stone, whether under water or on dry land. The apparatus is 
specially adapted for use in conjunction with, or as an auxiliary to, 
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dredging plant when forming or tenpeting rivers, canals, harbours, 
and other waterways. and also for breaking up or disintegrating 
the ground when making excavations on dry land for railways, 
foundations, and other formations and structures. The whole 


| apparatus usually comprises a rock cutter. or cutters, guides for 


the cutter, winding gear for hoisting the cutter and then allowing 
it to fall, and sheer legs or other suitable structure for carrying the 
pulley, or pulleys, upon which the lifting rope, or ropes, runs, There 
are nine figures. Fig. 4 shows an improved form of apparatusfor the 
operation of a single cutter. Fig. 8 is an end view of the hoisting 
winch with lever gear for operating the clutch and steam valve. 
A vessel a propelled by steam power has a structure / erected 
upon it supported by stays b!. At the top of the structure are 
three pulleys ¢¢¢c, over which pass steel wire ropes ddd, eachrope 
being connected to a cutter 7 on the one hand and passing to a 
hoisting winch on the other hand, and the three winches are 
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grouped together as shown at eee. The ship is made with a 
central well, in which is a guide having three guide holes therein, 
one for each cutter. The cutters can in any desired order or 


| sequence be raised up by the winches and then allowed to fall, so as 


to shatter or break up the subaqueous rock, A swinging lever / is 
used, which has a roller resting against the hoisting rope d, and 
when the kinking or slackening takes place, the lever j moves 
along with the ropes &/, bell cranks m m!m* and rods, so as to 
allow the weighted lever to fall, and thereby through the connec- 
tion p, bell crank p', rod p?, and lever p? apply the clutch p'. The 
clutch being in gear, the’ cutter can now be hoisted again 
by opening the steam valve 4 of the winch, and_ this 
is performed automatically shortly after the clutch has been 
applied by meaus of the arm 4! on the rod p*, which, when the 
rod moves in the direction of the arrow so as to apply the clutch, 
cotmpresses the spring 7%, and causes it to actuate the valve rod 4’. 
The interposition of the spring ensures that the valve rod shall not 
be moved simultaneously with the rod p”, but at a slight interval 
thereafter. The steam valve being opened and the clutch applied, 
the winch at once winds up the hoisting rope and raises the cutter, 
and, when the top of the latter reaches a certain height, it strikes 
against the long arm of a bell crank lever, thereby pulling the 
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— 
rope and actuating the bell crank and rod, so as to pull, b 

of the bell crank r°, the rod q°, and close the steam valve : oe 
movement of the valve rod acts on the spring g? and onal it 
push back, after a slight interval, the rod p?, and diseng é, he 
clutch, with the result that the cutter drops for another bl 
These movements automatically continue until it is desired to pr 
the mechanism, which can be done by cutting off the steam suppl 
or by disengaging the automatic mechanism,—Octoley 24th, 19062” 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


.—Filed 
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May 15th, 1904. 
Two pistons secured together are arranged as shown, 
domed cover is kept in communication with the boiler to 
backlash. The small piston is driven up the space 
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large piston exhuusting, at the end of the stroke the smali 

cylinder exhausts into the large cylinder, driving the piston down, 

Thus there are twosingle-acting cylinders acting asone double-acting 

eylinder. Distribution is effected by ring valves round the cylin- 

ders. There are fifteen rather long claims. 

832,728. METHOD OF VAFORISING HYDROCARBON OILS, A. Hayes, 
Noroton, Conn., assignor to American Oil Engine Company, a 
corporation of New York.—Futed September 24th, 1904. 

There are three claims. The last describes this invention ade- 
quately. The method of vaporising hydrocarbon vil, which con- 





sists in introducing into a chamber a stream or spray of mingled 
water and air, and a stream or spray of mingled oil and air, 
causing the two streams to impinge upon each other, whereby 
the water ard oil are finely subdivided and mixed, and subject- 
ing the mixture so formed to heat and to compression greater 
than that due to expansion within the chamber. 
833,182. MeEtTHop oF PropucinG Gas, J. S. Smith, Chicago, Ill 
—Filed July 18th, 1904. 
There are seven claims. The sixth sufficiently describes this 
invention, which consists in conducting gases from a generator 
upwardly through a carburetter, then discharging the same into 
the upper portion of another carburetter and continuously con- 
ducting said gases downwardly therethrough, while simul- 
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taneously returning a portion of said gases upwardly through the 
first carburetter and discharging the remainder onward to their 
destination and concurrently injecting steam into said return 





gases in the direction and line of travel of ascending of said 
gases in first carburetter, 














